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Foreword 


The 1968 Minerals Yearbook provides a record of performance of the 
world's minerals industries during the year of review, with sufficient back- 
ground information to interpret the year's developments. 


Volume I-II, Metals, Minerals, and Fuels, contains chapters on the metal, 
nonmetal, and mineral fuel commodities essential to the domestic economy. 
In addition, it includes a general review chapter on these industries, 
a statistical summary, and chapters on employment and injuries, and 
technologic trends. 


Volume III, Area Reports: Domestic, contains chapters covering each of 
the 50 States, the U.S. island possessions in the Pacific Ocean and the 
Caribbean Sea, the Commonwealth of Puerto Rico, and the Canal Zone. 
This volume also has a statistical summary chapter, identical with that in 
Volume I-II, and a chapter on employment and injuries. 


Volume IV, Area Reports: International, presents the latest available 
mineral statistics for more than 130 foreign countries and areas and 
discusses the importance of minerals to the economies of these nations. 
A separate chapter reviews minerals and their relationship to the world 
economy. 


The Minerals Yearbook is the most comprehensive publication of its kind 
available, and the Bureau will continue its efforts in the years ahead to 
increase the Yearbook's value to its many users. Toward that end, the 
constructive comments and suggestions of readers are invited. 


Joun F. O'Leary, Director 
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Minerals in the World Economy 


By Edgar J. Gealy ! and C. L. Kimbell ? 


The rising trend in the world use of 
mineral commodities continued in 1968. 
Production of almost all minerals moved 
upward, many to record high levels. Indica- 
tive of the rapid expansion of demand for 
minerals was the record set by the global 
steel industry. Beginning about 1946, the 
modestly rising world output of steel turned 
sharply upward and has sustained the new 
and rapid growth rate almost consistently 
ever since. In 1968, world steel output 
reached 528 million metric tons, over 35 
million tons larger than in 1967. 


The increase in this single year ap- 
proached the total steel production of West 
Germany, the fourth largest world producer. 
The annual increase in 1968 was consider- 
ably greater than the yearly average re- 
corded for the previous 5 years. The impact 
of such an increase on world mineral re- 
sources can be judged by translating the 35 
million tons of steel into crude mineral 
terms. This quantity of steel represents 
roughly a similar tonnage of coal for coke, 
about 55 million tons of iron ore, 6 million 
tons of limestone, and perhaps 2 million tons 
of alloy metal ores. In addition, the in- 
creased production involved an incalculable 
quantity of energy absorbed in the refining, 
transforming, and transporting phases of 
the industry. While steel serves as a prime 
example, virtually all major mineral com- 
modities have followed a similar pattern of 
growth—some, such as aluminum and 
petroleum, more pronounced than others. 


During 1968, the problems relating to 
the production and distribution of crude 
petroleum that resulted from the Arab- 
Israeli war in 1967 were fairly well ad- 
justed. However, continued closure of the 
Suez Canal meant that crude oil supplies to 
Europe were forced prematurely into other 


transportation channels. The move to larger 
tankers, underway before Suez was closed, 
was accelerated and the Middle East crude 
pipelines terminating on the Mediterranean 
were used to near capacity. A further com- 
plication to European oil supply was the 
Biafran secession which sharply reduced 
production in Nigeria during 1968. Toward 
yearend, there were indications that Nige- 
rian production was moving upward again. 

World trade flows in crude petroleum 
have shown a fairly stable pattern over the 
past few years among the three major 
importing areas with the greatest shift 
coming in the growth of the Japanese 
market as shown in the following tabulation: 


Share of total 


Importing area (percent) 
1966 1967 1968 
West Europe.......- 50.1 50.5 50.3 
United States 15.7 14.6 14.5 
Japan 12.1 13. 5 15. 0 
Other 22.1 21.4 20.2 
Total 100. 0 100. 0 100. 0 


Source: Statistical Review of the World Petroleum 
Industry for 1966, 1967, and 1968. The British 
Petroleum Company, Ltd. 


On the supply side, the changes in the 
source of crude oil moved in trade have 
been somewhat more significant with only 
the Middle East demonstrating stability 
despite the problems of war and transporta- 
tion within that area, as shown in the 
following tabulation: 


1Assistant to the Chief, Division of Inter- 


national Activities. 
2 Physical scientist, Division of International 


Activities. 
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Share of total 
Exporting area (percent) 
1966 1967 1968 
Middle East. 50.8 51.0 51.0 
Caribbean. ........- 19.5 18.5 16.7 
North Africa 12.7 13.2 17.1 
U.S.S.R... 2-2- 6. 6.0 5.5 
Other 10.7 1.3 9.7 
Total 100. 0 100. 0 100. 0 


Source: Statistical Review of the World Petroleum 
Industry for 1966, 1967, and 1968. The British 
Petroleum Company, Ltd. 


The Vietnam war continued to impose 
its abnormally high demand upon mineral 
materials and the United Kingdom em- 
bargo upon Southern Rhodesian trade per- 
sisted throughout 1968. The resilience of 
the world mineral industry was documented 
by the ability to adjust to these events and 
to continue to respond to increased demand 
with increased output. In total, the world 
in 1968 did not suffer significantly from 
major shortages of mineral supplies. 

. Consonant with the growth in the world 

use of minerals has been an increase in 
exploration and development activities. In 
the exploration field, new techniques are 
constantly being sought, devised and put to 
use. In 1968 the United States, in apprecia- 
tion of the potential for resource develop- 
ment offered by earth-circling satellites, 
was looking forward to the development of 
the Earth Resources Observation Satellite 
(EROS) program. Essentialy, the pro- 
posed satellite would not be devoted 
specifically to mineral resources but to the 
vast array of natural resources. Photographs 
from space have already indicated the 
possibilities for discovering areas of poten- 
tial mineral deposition. The aim of an 
EROS program would be to use the newer 
techniques such as infrared photographs at 
specific angles to the earth so that resource 
interpretations can be more productive and 
meaningful. 

Noteworthy additions to mineral re- 
sources in 1968 included phosphate deposits 
in India, copper deposits in Panama, and 
the extension of the oil discoveries on the 
north slope in Alaska. While these were 
spectacular, they are difficult to pinpoint 
exactly in a time frame. Furthermore, over 
the years, the more newsworthy additions 
to economic mineral resources probably are 
not nearly as significant to the world 
resource posture as the cumulative effect of 
the small, almost unnoticed additions and 


discoveries which occur on a day-to-day 
basis. However, the proving of the billions 
of barrels of oil in Alaska was of such 
magnitude as to affect the policies and 
plans of countries and companies interested 
in petroleum all around the world. 

The heavy demands for mineral mate- 
rials, the increased capital investment 
needed, the rising cost of finance, and the 
general problems of inflation apparently 
began to have an impact on world mineral 
prices in 1968. The cost of delivered petro- 
leum, particularly to West Europe, was 
significantly higher after the adjustment to 
the Middle East war. Relocations of supply 
to higher cost crude oil, longer transport 
routes, and rescheduling of refinery produc- 
tion all contributed to the increased cost. 

Among the nonfuel minerals, world prices 
are always moving in different directions on 
a commodity-by-commodity basis. However, 
in 1968, the pattern of change appeared to 
be definitively upward. Essentially this was 
a continuation and a firming of the trend 
evidenced in the past several years. Among 
the major industrial minerals, those exhibit- 
ing the greatest price increase during the 
10-year period to 1968 were copper and 
phosphate rock; iron ore and insulating 
materials were among the few commodities 
which declined in price during the period. 
With the exception of petroleum, prices of 
other mineral fuels were relatively stable 
through 1968. 

Although 1968 was a relatively quiet 
year in terms of political and policy changes 
on the part of nations and international 
organizations, there were some events and 
changes of worldwide importance. The 
United Nations continued to sponsor re- 
search for mineral anomalies in the devel- 
oping countries. These activities have been 
responsible for the uncovering of several 
new mineral finds, perhaps the most viable 
in an economic sense being the molyb- 
denum-bearing copper deposits in Panama 
already mentioned. 

Several international organizations, in- 
cluding the United Nations, GATT (The 
General Agreement on Tariffs and Trade), 
and OECD (Organization for Economic 
Cooperation and Development), were in- 
volved in examining some form of pref- 
erential tariff scheme and other means to 
give less developed countries better access 
to developed country markets in order to 
stimulate their economic growth and devel- 
opment. Although tariff preferences would 
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probably be more effective in manufactured 
and semimanufactured commodities, pri- 
mary materials—mineral as well as agri- 
cultural—make up a large part of the trade 
flow from less developed to developed 
countries. Success of any such preferential 
scheme, if adopted, is certain to have a 
significant impact on mineral and mineral- 
based commodity trade. The magnitude of 
success can be envisioned when it is recog- 
nized that in 1938 some 30 countries pro- 
duced rolled steel and that by 1968 this num- 
ber had doubled and new plants, planned 
or in construction, were raising the number 
practically every year. Other new mineral 
processing facilities, such as petroleum re- 
fineries, petrochemical plants, and alumi- 
num reduction plants, installed around the 
world undoubtedly will provide an indus- 
trial base for the further economic growth 
of developing countries. 

Some national policies shifted during 
1968. Indonesia significantly eased the re- 
strictions of several years standing on the 
entry of foreign investment into resource 
development. The early response, mostly 
aimed at nickel and petroleum, was en- 
couraging. Peru, after apparently settling 
its controversy with International Petro- 


leum Company (IPC) with the Act of 
Talara, had a change of government. The 
new government voided the Act and ex- 
propriated the company's oilfields and re- 
finery. Australia moved significantly in the 
expanding field of offshore mineral develop- 
ment by unifying the law of the Common- 
wealth and the various States regarding the 
Jurisdiction and administration of offshore 
oil areas. Legal problems covering juris- 
diction of offshore areas, potentially rich 


in natural gas, between West Germany, 


Denmark, and the Netherlands were carried 
to the World Court in The Hague. 

There appeared to be general continuing 
movements toward centralization or nation- 
alization within the world mineral industry. 
These movements tend to accomplish a 
close control within a national or supra- 
national framework. Among those countries 
furthering nationalization were Algeria 
which tightened control of its oil and gas 
industry, Peru which expropriated a large 
part of its petroleum industry, and southern 
Rhodesia which nationalized its construc- 
tion materials industry. Mergers were 
planned or consummated, primarily within 
the steel industry, in the European Eco- 
nomic Community (EEC), in Japan, and 
in the United States. 


PRODUCTION 


The value of world crude mineral pro- 
duction in 1968 was estimated at roughly 
$84,000 million, an increase of about $5,000 
million over the 1967 level.“ As in previous 
years, comprehensive statistics on the value 
added by processing of these materials in 
mineral industry plants are wholly lacking, 
and can be estimated only very roughly, 
but presumably was of the order of 
$210,000 million or more. 


PRODUCTION INDEX PATTERNS 


United Nations production indexes for 
various sectors of the world’s mineral indus- 
try (excluding Communist Asia) and for 
major groups of countries are presented in 
table 1. This series indicates that in 1968, 
the mineral industry as a whole, (extrac- 
tive industries together with the base-metals 
processing industries) although recording 
gains over past performance throughout 
the year, did not keep pace with the growth 
of overall industrial production. Among the 
mineral industry sectors listed, only the 


chemical, petroleum, and coal products 
sector registered a greater gain than that 
for overall industrial production. On a 
quarterly basis in 1968, producers of non- 
metallic mineral products, although register- 
ing a greater gain than that recorded for 
overall industrial production, ended the 
year about on a par with total industrial 
output because their gains were from a 
lower base point. 

Considering the three major elements of 
the extractive industry (metals, coal, and 
petroleum including natural gas), the pat- 
tern of growth of each, while contributing 


$ Estimates based on extrapolation of data for 
1963 compiled for and published in Annales des 
Mines, No. 4, 1966, pp. 7-98, to which has been 
added a factor equal to 11 percent of the total 
reported to allow for commodities not included 
in the Annales des Mines study. Extrapolation 
is based on United Nations indexes of extractive 
mineral industry production presented in table 
1 of this chapter, but allows for production by 
countries not covered by the United Nations 
index. On this basis, figures for previous years, 
in thousand million U.S. dollars, are—1963, 65; 
1964, 69; 1965, 73; 1966, 76; 1967 (revised from 
previous edition of this chapter), 79. 
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to a general gradual increase for the extrac- 
tive sector as a whole, varied considerably. 
Metals started the year on a par with the 
1967 average, advanced sharply in the 
second quarter, and varied but little in the 
remaining half year. Coal, following the 
traditional pattern made its best showing 
in the first and last quarters, with the low 
point in the third quarter. It should be 
noted in this case, that although the annual 
index for 1968 output was identical with 
that for 1967, quarterly figures were for 
most periods higher than in the correspond- 
ing period of 1967. Crude petroleum and 
natural gas recorded a sharp increase in 
the first quarter with respect to the 1967 
average, remained stable in the second 
quarter, and edged marginally upward in 
the final half year. From a regional view- 
point, the less industrialized countries and 
the countries of Communist Europe showed 
the most pronounced gains in mineral ex- 
traction, but as with other index statistics, 
the reader should be cautioned to consider 
the base (1963) from which these growth 
indexes have been calculated, when weigh- 
ing performance of one area of the world 
against that of another. 

Considering the mineral processing sec- 
tors, world base metals plants showed a 
sharp gain in the first quarter of 1968 
relative to the last quarter of 1967, then 
edged up slightly in the second quarter, 
fell sharply in the third quarter to the 131 
point level of the last quarter of 1967 and 
finally recovered noticably in the fourth 
-quarter of 1968. In contrast, nonmetallic 
mineral products and chemicals, petroleum 
and coal products, after a poor first quarter, 
advanced sharply in the second quarter and 
thereafter generaly edged upward only 
slightly through yearend. 

Within the processing sectors, the growth 
rate of non-Communist industrialized coun- 
tries, although slower than that in the less 
industrialized nations and the European 
Communist nations, was much closer to the 
world average than in the case of the 
extractive industries. 


QUANTITATIVE COMMODITY OUTPUT 


Table 2 summarizes total world output 
of a number of mineral commodities for 
1964—68, while table 3 gives the regional 
distribution of 1968 output of these com- 
modities in terms of percent of world total. 
Tables within the statistical summary of 


* Excludes wood, 


this chapter provide detailed figures on 
distribution of output of. selected major 
commodities by major producers for the 
years 1964—68. | 


Nonfuel Mineral Commodities.—Of the 
36 metallic mineral commodities listed in 
table 2 for which the Bureau of Mines 
records world output, all but four show a 
greater output in 1968 than in 1967. On a 
percentage basis, beryl (up 31 percent), 
uranium (up 19 percent), and vanadium 
(up 14 percent), showed the greatest gains, 
but from the viewpoint of total mineral 
commodity output value, the 9-percent in- 
crease in iron ore production, the 7-percent 
increase in ingot steel output, and the 12- 
percent increase in smelter copper produc- 
tion were among the most prominent. The 
average increase between 1967 and 1968 
for the metal commodities listed was 6 
percent. 

Among the 22 industrial nonmetal min- 
eral commodities for which world output 
data are tabulated in table 2, 17 showed 
gains in 1968 output over that of 1967, 
and the average increase was 5 percent. 
Most notable among the products showing 
increases were graphite and strontium from 
the viewpoint of percent (up 22 percent 
each), while cement, salt, and sulfur were 
most significant from the viewpoint of value 
owing to the vast quantities produced, and 
thus the quantity of the increase. Among 
commodities for which declines were re- 
corded, industrial diamond and diatomite 
were most notable. 

Tables 21 to 34 respectively of this 
chapter give details on output of major 
nonfuel mineral commodities by major 
producers for 1964—68. 


Mineral Fuel Commodities.—Preliminary 
data indicate that world production of 
energy commodities in 1968 reached a new 
high as output of all major crdde mineral 
fuels reached levels higher than those of 
1967. In terms of standard coal equivalent 
(SCE) total commercial energy * produc- 
tion was on the order of 6,150 million 
metric tons SCE, compared with a re- 
ported * 5,756 million metric tons in 1967 
and 5,624 million metric tons in 1966. 


charcoal bagasse, animal 
dung, and other minor fuels, although such fuels 
are used as commercial fuels in some isolated 
instances. 

5 United Nations. World Energy Supplies 
1964-67. Statistical Papers, ser. J, No. 12, New 
York, 1969, p. 14. 
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Output of crude oil, natural gas and hydro- 
electric/nuclear electric/geothermal power 
all increased to new record highs, while 
coal output, although higher than in 1967, 


Energy source 


Coal (including lignite)... 
Petroleum 
Natural gas 


Hydro, geothermal, and 


nuclear electricity 


1 Source: United Nations. World Energy Sd ders 
1964-67, Statistical Papers, ser. J, No. 12, 


1969, p. 14. 
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did not reach the 1966 peak. Crude oil, 
for the second year, ranked as the leading 
source of energy on a percentage basis, as 
shown in the following tabulation: 


Percent of total 


energy production 
1966! 1967! 1968 2 
-- 41.0 38.3 36.8 
-. 88.6 40.4 41.6 
-- 18.1 19.0 19.4 
Es 2.3 2.3 2.2 


-- 100.0 100.0 100.0 


ew York, 


2 Estimate, based on extrapolation of United 
Nations data for 1967 using world production data 
for listed commodities for 1968 reported to and 
published by the U.S. Bureau of Mines. 


Geographical distribution of output of 
coal, oil, and natural gas for 1964-68 is 
given by major producers in tables 35-37 


of this chapter. 


TRADE 


GENERAL TRENDS 


The aggregate value of world mineral 
commodity trade in 1968 undoubtedly ex- 
ceeded the estimated $56,370 million level 
attained in 1967. The less industrialized 
nations continued to expand output of 
minerals for processing in developed coun- 
tries at a greater rate than the developing 
countries expanded internal production of 
such materials. The 1968 aggregate value 
of mineral commodities traded was in- 
creased not only by this expansion of crude 
and partly processed mineral commodity 
movement from the less industrialized to 
the developed countries, but also by growth 
in the reverse movement—mineral com- 
modity products from developed nations to 
the less industrialized regions of the world. 
In addition, the increase in unit prices of 
a number of commodities coupled with 
greater volume movement undoubtedly fur- 
ther swelled the 1968 value of mineral 
commodity trade. Unfortunately, however, 
reasonably reliable quantification of the 
aggregate value for 1968 is impossible at 
this time, owing to far-from-complete re- 
porting on 1968 trade by a number of 
major countries. 

In 1967, the most recent year for which 


complete trade returns are available on a 
worldwide basis, the mineral commodities in 
aggregate accounted for a slightly larger 
share of total commodity trade than in 
1966, and, with an estimated total value 
of $56,370 million, exceeded the 1966 total 
value by about 6.4 percent. In spite of the 
large variations in the rates of gain of total 
mineral trade from year to year, the share 
of total commodity trade accounted for by 
minerals over the 1963—67 period has been 
relatively stable as shown in the following 
tabulation: 


Estimated Mineral 
value of Increase commodities’ 
mineral relative to share of all 

Year commodities previous commodities 

traded ! year traded 
(million (percent) (percent) 
dollars) 

1963. .....- * 40,260 18.6 6.2 

19644. r 45, 690 13. 5 26. 5 

1965. r 49,860 9.1 26.8 

1966. r 53, 000 6. 3 26.1 

196757 — 56, 370 6.4 6. 3 

r Revised. 


Value estimated from data reported in table 4, to 
which has been added a factor for mineral commodi- 
ties not included in that table. The factor added is 
based on comparison of complete mineral trade value 
returns for selected countries with data given for 
these countries in the source for table 4 for the 
selected commodity groups included therein. Such 
a comparison indicates that the recorded mineral 
commodities represent about 78 percent of total 
mineral commodity trade. 
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COMMODITY GROUP TRADE PATTERNS 


Although mineral commodities continued 
to account for about the same share of total 
commodity trade in 1967 that they have in 
previous years, there were fluctuations in 
the proportion of total mineral commodity 
trade accounted for by each of the major 
groups of mineral commodities. The pat- 
tern of a more rapid growth in the value 
of metals traded than in the value of min- 
eral fuels and metals in ores, concentrates 
and scrap traded which had prevailed dur- 
ing 1963-66 was broken in 1967. As shown 
in the following tabulation, the share of 
the total accounted for by fuels moved 
upward, whereas metals trade declined. 


Share of total listed ! mineral 
commodity trade (percent) 


Year 

Metal ores, Mineral 

concentrates Metals fuels 

and scrap 

1963...... 11.6 88.4 50.0 

964. 12.2 40.1 47.7 

196565. 11.8 42.1 46.1 

1966.....- 11.6 42.8 45.7 

1967. 11.4 41.7 46.9 


1 As given in table 4 of this chapter. 


The principal factor in this change was 
the Near East crisis of June 1967, with 
attendant higher oil prices stemming from, 
first, substitution of higher unit price oils 
during that time when supplies from the 
Near East were almost wholly shut off, and 
second, higher average prices for all oil 
following resumption of Near East dil 
deliveries which in turn was accompanied 
by an increase in transport costs for Near 
East oil resulting primarily from the con- 
tinued denial of the Suez Canal route. 

Advancing copper prices, which con- 
tributed significantly to the total increase 
in the dollar value of metal trade, were 
somewhat offset by restrictions on copper 
movement owing to the tight supply situa- 
tion resulting from the U.S. copper strike. 
Thus the aggregate value of metals trade 
increased only modestly, and the share of 
total recorded mineral commodity trade 
accounted for by metals declined. 

As has been the case since 1964, the 
share of total mineral commodity trade 
attributed to metal ores, concentrates and 
scrap declined again in 1967, reflecting the 
continuing trend toward shipment of proc- 
essed metals rather than ores, as well as 


possibly increased domestic reprocessing of 
scrap in nations when heretofore exported 
a greater proportion of scrap for processing 
elsewhere. 


REGIONAL TRADE PATTERNS 


Data on world trade in major com- 
modities (metal ores, concentrates and 
scrap, ingots and semimanufactures of 
metals, and mineral fuels) are presented in 
tables 4 and 5, the former showing world 
export and import totals by commodity 
group for 1964—67 and by continental area 
for 1967 alone, the latter showing distribu- 
tion of total major mineral commodity 
trade by trading partner areas and/or 
countries. 

Trends in the proportional distribution 
of trade in major mineral commodities 
between the industrialized nations and less 
developed countries shown in table 6 for 
1965-67 are worthy of note. During 
1965-67, industrialized nations provided 
a constantly declining proportion of total 
major mineral commodity exports despite 
the fact that the aggregate value of exports 
from these countries has increased. The 
dollar value increase in these exports has 
been distributed between exports to other 
industrial countries and to the less devel- 
oped countries. Following the same pattern, 
the decline in percentage of total exports 
of the industrialized countries is reflected 
in both the percentage of total destined for 
other developed countries and that destined 
for the less developed countries. 

In the case of imports during 1965-67, 
the industrialized countries have taken a 
greater dollar value as well as a proportion- 
ally greater share of total major mineral 
commodity imports in each year, and each 
of the groups of countries—industrialized 
and less developed—have contributed both 
to the dollar value and percentage gains. 

In the case of the less developed nations, 
their contributions of exports to total 
trade in major mineral commodities during 
1965-67 has constantly increased on both 
a value and percentage basis. On a dollar 
basis, this growth is distributed between 
developed and less developed nations. On a 
percentage basis, however, the less devel- 
oped countries have shipped a steadily 
greater share of the total to the developed 
countries, while their exports to other less 
developed countries have accounted for a 
smaller part of the total. 
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The countries of the European Economic 
Community (EEC) in 1967 accounted for 
21 percent of total world exports of major 
mineral commodities and 28 percent of the 
world imports of these commodities (those 
listed in table 4). The value of EEC min- 
eral commodity imports exceeded that of 
exports by $3,300 million. Of the total 
value of major mineral commodity trade 
attributed to the EEC, $4,550 million was 
for commodities traded between the six 
member states (50 percent of total regional 
exports and 37 percent of total regional 
imports), while $7,800 million was for 
imports from non-EEC countries and 
$4,500 million was for exports to non-EEC 
nations. The $3,300 million aggregate nega- 
tive trade balance of the EEC in major 
mineral commodities in 1967 was approxi- 
mately $130 million greater than the nega- 
tive balance in 1966, but this increase was 
equal to only 16 percent of the increase 
registered between 1965 and 1966. 

The European Free Trade Association 
(EFTA) member states in 1967 accounted 
for 8 percent of total world exports and 
14 percent of total world imports of major 
mineral commodities, recording the expen- 
diture of $2,885 million more for imports 
than was obtained for exports of commodi- 
ties in this group. Intraregional major 
mineral commodity trade was valued at 
$952 million in 1967 ($928 million in 
1966), while imports from outside EFTA 
totaled $5,338 million ($5,382 million in 
1966) and exports to non-EFTA countries 
totaled $2,453 million ($2,382 million in 
1966). The aggregate negative trade bal- 
ance of the EFTA in major mineral com- 
modities was reduced from $3,000 million 
in 1966 to $2,885 million in 1967. 

The Communist nations of Europe (ex- 
cluding Yugoslavia) in 1967 recorded trade 
in major mineral commodities that repre- 
sented about 11 percent of total world 
exports and 9 percent of total world im- 
ports of these materials, and thus had an 
aggregate positive trade balance for these 
items of $1,255 million, only slightly less 
than that of the previous year. As in the 
past, however, the greater part of the total 
major mineral commodity trade of these 
countries again was between nations of the 
group rather than with outside countries. 
Almost 60 percent of total recorded exports 
of those countries were to other European 
Communist countries and almost 80 per- 
cent of their imports of major mineral 


commodities were obtained from other 
nations within this economic unit. Major 
mineral commodity exports to other coun- 
tries increased 2.3 percent in value from 
$1,975 million in 1966 to $2,020 million 
in 1967, while imports from other countries 
increased 8.5 percent to $765 million. Thus, 
the region’s trade balance in these com- 
modities, although remaining clearly posi- 
tive, was eroded owing to the more rapid 
rise in the import rate. 

Japan, as a result of its position as the 
only major industrialized country of Asia 
and its prominent position as a processor 
of mineral commodities both for domestic 
use and for export, is treated separately 
from other Asian countries. This single 
nation in 1967 accounted for 9 percent of 
total world imports and 3.2 percent of total 
world exports of major mineral commodi- 
ties (6.7 percent and 3.5 percent, respec- 
tively in 1966). In terms of both actual 
value and percentage share of the world 
total, the nation's major mineral trade 
balance position worsened relative to that 
of 1966, as annual imports increased 43 
percent while exports fell 2.4 percent. 
The negative trade balance in major min- 
eral commodities in 1967 stood at $2,557 
million, compared with $1,328 million in 
1966 and $835 million in 1965. 

Among the remaining  industrialized 
nations of the world, the United States, 
Canada, the Republic of South Africa and 
the nations of non-Communist Europe not 
in EEC or EFTA (including Yugoslavia) 
all showed increases in 1967 both in total 
value of major mineral commodity exports 
and in percentage of total world exports 
of these commodities with respect to their 
1966 performance, while Australia and 
New Zealand (jointly) recorded declines, 
both in value and share of total. All of 
the above-mentioned industrialized nations 
showed increases in the dollar value of 
their mineral imports in 1967 with respect 
to 1966, but the increases were all less than 
the total world growth in import value, 
thus all accounted for slightly lower shares 
of the total in 1967. 

Considering the world's less developed 
countries in groups on a continental basis, 
all showed dollar increases in the value of 
mineral exports, but only those of the Near 
East and Latin America showed percentage 
gains exceeding the total world gain, thus 
although the nations of Africa and Asia 
showed an improvement from the viewpoint 
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of dollars, their share of the world total 
fell. (In Asia, a precipitous decline in dollar 
value of exports by the Communist nations 
was wholly responsible for the percentage 
decline; non- Communist less developed 
countries here showed a percentage in- 
crease on a par with that for the world 
average). 

Using the same continental groups of less 
developed countries in considering imports, 
Asia and Africa showed increases both in 
value and percentage of world total rela- 
tive to 1966 performance for the major 
mineral commodities. The Near East im- 
ported a greater dollar value of such mate- 
rials but accounted for a smaller share of 
total world imports, and Latin America 
showed a lower level of receipts on the 
basis of both dollar value and share of total. 

In connection with the less developed 
countries, it should be noted that in Latin 
America, the first area of less developed 


countries to establish wholly internal re- 
gional trade associations (the Latin Ameri- 
can Free Trade Association—LAFTA, and 
the Central American Common Market— 
CACM), there has been a trend in major 
mineral commodity trade toward greater 
movement of materials of this type within 
the area, but the relationship between this 
shift and these organizations has not been 
proven. Although major mineral commodity 
trade within the area remains a relatively 
small proportion of the region’s total trade, 
it has increased significantly from 3.7 per- 
cent in 1965 to 7.8 percent in 1966 and 
8.0 percent in 1967. 

A number of less developed countries, 
chiefly former French colonial areas, re- 
main linked to the European Economic 
Community as associate members, and in 
all likelihood this tie has influenced their 
trade patterns. 


CONSUMPTION 


NONFUEL MINERAL COMMODITIES 


World consumption of most nonfuel 
mineral commodities, both metals and non- 
metals, again advanced in 1968 on a ton- 
nage basis, but as in 1967, gains on a per 
capita basis were more modest and less 
universally consistent. Consumption of iron 
ore apparently made a sharp recovery from 
its 1967 slump, as steel output rose to a 
new high of nearly 528 million tons. Even 
the continuing trend toward higher grade 
iron ores and continued growth in scrap use 
in some countries evidently failed to pro- 
vide sufficient iron in the raw material feed; 
thus gross ore production (and presumably 
consumption as well) turned upward. 

In the case of major nonferrous metals, 
for which consumption data appear in 
table 7, the end of the major U.S. copper 
strike led to increased copper output which 
moved quickly into consumer markets, 
swelling consumption to a level less than 
0.3 percent below the historical record high 
of 1966, and 4.9 percent over the 1967 
level. Of even greater significance how- 
ever, was the 12.9-percent, 933,000-ton 
increase in aluminum consumption in 1968. 
On a tonnage basis, this was the largest 
annual increase ever recorded by the alu- 
minum industry, ranking ahead of the pre- 
vious maximum increase of 630,400 tons 


recorded between 1958 and 1959, and on 
a percentage basis, the greatest annual in- 
crease during the 1958-68 period. 

While complete world data on non- 
metallic mineral consumption are not avail- 
able, it is certain that use of most major 
commodities—limestone, cement, sulfur, and 
fertilizer materials—advanced in 1968, al- 
though growth of fertilizer materials evi- 
dently did not come quite up to levels 
forecast by agricultural industry planners. 


MINERAL FUEL COMMODITIES 


In 1967, total world energy consumption 
in terms of standard coal equivalent (SCE) 
reached a new high of 5,611 million metric 
tons as shown in table 8. The balance 


‘between fuel types altered appreciably, and 
for the first time, liquid fuels were the 


leading energy source, accounting for 39.5 
percent of the total (37.7 percent in 1966), 
while solid fuels provided 38.7 percent 
(41.6 percent in 1966). Gaseous hydro- 
carbons, also showing a substantial quanti- 
tative gain, registered a gain in their share 
of the total energy consumed from 18.4 
percent in 1966 to 19.4 percent in 1967. 
Although consumption data for 1968 was 
not available at this writing, extrapolation 
of production figures for major fuels, indi- 
cates that 1968 consumption probably was 


of the order of 5,990 million. tons SCE. 
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The sharp decline in coal production and 
consumption in mainland China in 1967 
owing to the major political disorders ex- 
perienced in that year undoubtedly had a 
significant effect upon the world energy 
balance and presumably was the primary 
factor in reducing coal consumption below 
the level of oil in terms of SCE. Partly 
compensating for this shortfall in coal 
consumption was the sharp cutback in 
Near East oil supplies to Europe in mid- 
1967 as a result of the Arab-Israeli war. 
While new routes for oil movement avoid- 
ing the Suez Canal were put into operation 
almost immediately, and despite increases 
in oil output outside the Arab States, the 
Near East situation apparently had a sus- 
taining impact on European coal produc- 
tion because of a slowdown in substitution 
of imported oil for local coal in Europe’s 
energy market. However, despite the up- 
turn in mainland China’s production and 
consumption of coal in 1968 relative to 
1967, it is doubtful if coal regained first 
place among energy sources in 1968, owing 
to continued more rapid growth in output 
(and thus of consumption) of liquid and 
gaseous fuels. 

On a regional basis, distribution of total 
1967 world energy consumption varied but 
little from that of 1966, with Western 


Europe and the Communist countries of 
Europe and Asia registering declines in 
share, North America holding essentially 
unchanged, and the Far East, Near East, 
and Africa logging increased shares of the 
total. More pronounced were the differ- 
ences between 1966 and 1967 within each 
area from the viewpoint of per capita 
consumption. All areas listed in table 8 
recorded growth in consumption on a per 
capita basis except for Africa and the 
Communist nations. In the former area, 
the single industrialized nation, the Re- 
public of South Africa, showed a modest 
gain in per capita energy consumption, and 
the decline in per capita consumption in 
the developing countries of the continent 
was not the result of lower total consump- 
tion levels but rather of the more rapid 
increase in population than in energy con- 
sumption. In contrast, among the Com- 
munist countries, Czechoslovakia, East 
Germany, Hungary, and the Asian Com- 
munist countries (taken as a group in 
source data) all registered declines in total 
energy consumption as well as in per capita 
consumption, while Albania, Bulgaria, 
Poland, Rumania, and the U.S.S.R. re- 
corded increases both in aggregate and 
per capita energy consumption. 


INVESTMENT 


Comprehensive data on world investment 
in mineral industry operations are not 
available, but partial data on investment 
in certain geographic areas and com- 
modities clearly point to continued overall 
growth in such investments during 1968. 
Table 9 summarizing steel industry in- 
vestment expenditures for countries and 
country groups within the Organization 
for Economic Cooperation and Develop- 
ment (OECD) indicates an increase of 


nearly 7.5 percent in the annual invest- 
ment for 1968 over 1967 levels for the 


listed countries, a figure about on a par 
with that for 1967 over 1966 and well 
ahead of the 5.8-percent growth between 
1965 and 1966; this despite the fact that 
the 1968 detail is incomplete. 

These steel industry investments, while 
leading to increased capacity, have been 
devoted primarily to modernization for the 
sake of economic rationalization in most 
countries. The erection of additional oxy- 


gen steel process equipment and iron ore 
sintering and pelletizing plants continued to 
receive relatively high proportions of total 
steel investment, not only within the OECD 
nations, but in other steel producing nations 
as well. 

Within the European Coal and Steel 
Community (ECSC)* capital expenditures 
in the coal mining industry in 1968 totaled 
$277 million, up $34 million from 1967, 
but well below the 1954—67 annual average 
of $365 million. ECSC capital expendi- 
tures for brown coal briquet and low- 
temperature brown coal coke plants de- 
creased from $5 million in 1967 to $4 
milion in 1968, while expenditures for 
iron mines increased $5 million to $21 
million. 

Table 10 summarizes non-Communist 
world petroleum industry capital expendi- 


9 Membership is identical to that of the EEC— 


Belgium, France, West Germany, Italy, Luxem- 
bourg, and the Netherlands. 
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tures and exploration expenses for 1964—67, 
distributed on a geographic basis. These in 
total increased only 6.2 percent in 1967 
over those of 1966, compared with a 10- 
percent increase between 1965 and 1966. 
The geographic distribution of the total was 
essentially the same as in 1966, with re- 
gional percentages varying no more than 
1 percent from those of the previous year. 
The United States was dominant, account- 
ing for 49 percent, followed in order by 
Western Europe—16 percent, Other West- 
ern Hemisphere—13 percent, Far East— 
6 percent, and Africa and the Middle East 
—4 percent each (balance not specified by 
area). The percentage change in each of 
the areas, comparing 1967 figures with 
those for 1966, however, varied consider- 
ably from area to area. The expenditures 
and expenses in the United States increased 
6.3 percent between 1966 and 1967 (11.3 
percent between 1965 and 1966). Compar- 
able figures for other areas for 1966 to 
1967 were as follows: Other Western 
Hemisphere—up 5.8 percent (up 14.3 per- 
cent in the previous year), Western Europe 
—up 9.7 percent (up 17.0 percent between 
1965 and 1966), Africa—up 10.2 percent 
(down 9.3 percent between 1965 and 
1966), Middle East—down 7.7 percent 
(down 1.5 percent between 1965 and 
1966), Far East—up 18.0 percent (no 
change from 1965 to 1966). 

Table 11 distributes the same total of 
non-Communist world petroleum industry 
capital expenditures and exploration ex- 
penses during 1964—67 by industrial sector. 
As in the case of the geographic distribu- 
tion, there was little difference between 
1966 and 1967 in the percentage distribu- 
tion of the total outlay of funds on a sector 
by sector basis. Production accounted for 
36 percent of the total in each year, pipe- 
lines for 5 percent, marine facilities for 8 
percent, and chemical plants for 9 percent. 
Refinery construction, which absorbed 17 
percent of the 1966 total, accounted for 
only 15 percent of the larger 1967 total, 
while the share of total accounted for by 
marketing advanced from 15 percent to 16 
percent. 

Table 12 details U.S. direct investment 
in mining, smelting and petroleum industry 


activities in foreign areas, together with 
earnings and income from these invest- 
ments for 1966 and 1967, the most recent 
years for which such data are available. 
The growth rate of this foreign investment 
in mining and smelting between 1966 and 
1967 was 11.5 percent, compared with 9.2 
percent between 1965 and 1966; corre- 
sponding figures for petroleum industry 
investment were 7.4 percent between 1966 
and 1967 and 6.3 percent between 1965 
and 1966. Although data for 1968 were 
not available at this writing, it is expected 
that mandatory controls on U.S. foreign 
investment that were implemented J anuary 
1, 1968, undoubtedly led to a sharp reduc- 
tion in the rate of increase, which had 
continued to move upward during 1967 
despite U.S. Government requests for 
voluntary limitations on such investment. 

On a regional basis, for mining and 
smelting, over 50 percent of the increase 
was in Canada, which in 1967 accounted 
for nearly 49 percent of the total invest- 
ment, while 27 percent of the increase was 
in Latin America and other Western Hemis- 
phere (38 percent of the 1967 total) and 
14 percent of the increase was in Australia 
(7 percent of the 1967 total). Petroleum 
investment by region increased 35 percent 
in Europe (which accounted for 25 per- 
cent of the 1967 investment total), 17.5 
percent in Canada (which accounted for 
22 percent of the 1967 investment total), 
and 18 percent in international shipping 
(which accounted for 7 percent of the total 
investment). In Latin America and other 
Western Hemisphere (excluding Canada), 
which accounted for 20.1 percent of total 
U.S. foreign investment in oil in 1967, the 
increase between 1966 and 1967 was only 
2.2 percent of the total increase in oil 
industry investment. | | 

Firm value data on expenditures in min- 
eral industry facilities in the Communist 
nations are not available, but available 
information on investment increases in 
terms of percentages of previous levels for 
the U.S.S.R. indicates that, although there 
is variation between sectors of the mineral 
industry, the overall trend in 1968 remained 
toward acceleration of growth within this 
broad sector of the economy. 
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TRANSPORTATION 


MARINE TRANSPORT 


Three major classes of vessels are en- 
gaged in transporting mineral commodities, 
oil tankers, bulk carriers, and freighters. 
Table 13 summarizes the world's total mer- 
chant fleet in terms of number of vessels 
and tonnage listing these classes separately 
and reflecting to some extent the involve- 
ment of mineral commodities in world 
shipping. It should be pointed out that in 
the case of each of these major classes, 
certainly not all of the craft listed are 
engaged in transporting mineral commodi- 
ties. The world tanker fleet is unquestion- 
ably most heavily devoted to petroleum 
trade, but also includes vessels moving 
whale oil and other nonmineral liquid 
materials. Bulk carriers, engaged from the 
mineral industry viewpoint chiefly in move- 
ment of metal ores, cement, fertilizer mate- 
rials, and other industrial nonmetals, are 
used to a considerable extent in movement 
of bulk agricultural products. The pro- 
portional involvement of freighters in min- 
eral commodity movements is much less 
than is that of oil tankers and bulk carriers, 
nonetheless their contribution to mineral 
commodity movement in terms of tonnage, 
particularly of such items as metal ingots 
and  semimanufactures, is considerable. 
While data are not available on a world- 
wide basis on tonnage of mineral commodi- 
ties moved as a percent of tonnage of all 
commodities moved, it is perhaps significant 
that in fiscal 1967, 73.7 percent by weight 
of all goods transiting the Panama Canal 
were mineral commodities. 

In addition to tankers, bulk carriers, and 
freighters, combination passenger and cargo 
ships, included among “other vessels" in 
table 13, undoubtedly move minor quan- 
tities of mineral commodities, but their 
contribution is regarded as insignificant 
in terms of total mineral commodity 
movement. 

Pressures to reduce the cost of ocean 
transport, to move increasing quantities of 
materials over greater distances, to move 
products in forms heretofore not moved 
commonly by ship, and to move materials 
from areas heretofore inaccessible to vessels 
of any size have led to changes in the 
nature of the world's merchant fleet and 
the harbors for this fleet, which, if not 


started in 1968, certainly were evidenced 
strongly during the year. 

Notable changes in vessels included the 
increase in size of tankers and bulk carriers, 
the development of bulk carriers capable 
of moving oil, ores and concentrates, and/or 
bulk agricultural products in triangular 
trade rather than continuing the overall 
more costly, time-honored practice of using 
separate vessels which are forced to run in 
ballast for half of their mileage traveled, 
and the development of special refrigerated 
pressure-tank ships for natural gas move- 
ment. A specific change in vessels, under- 
taken in 1968, was of the modification of 
the Humble Oil Company’s large tanker, 
the S.S. Manhattan, to a configuration that 
hopefully will permit this ship to batter its 
way through the ice north of Canada on 
a route to the Prudhoe Bay oil area of 
Alaska. If 1969 testing proves the feasibility 
of this scheme, construction of additional 
large tankers equipped for ice breaking 1s 
expected, in order that this new oil area 
can be economically exploited without 
development of a high-cost pipeline from 
the field to refining and market areas. 

In the area of development of loading 
and unloading facilities, specific changes in 
1968 were too numerous for specific men- 
tion here, but throughout the world, proj- 
ects of harbor development—deepening, 
addition of modern, high volume loading 
and unloading equipment—and of con- 
struction of offshore loading facilities 
where no harbor can be developed con- 
tinued at record rates. 


Tankers.—Expansion of the world petro- 
leum tanker fleet continued in 1968 at a 
pace faster than that of the total world 
merchant fleet. Data in table 13 indicate 
a 4.l-percent increase in number of such 
vessels, an 8.9-percent increase in aggregate 
gross tonnage, and an 11.0-percent in- 
crease in deadweight tonnage as of Decem- 
ber 31, 1968, relative to the levels of 
December 31, 1967. These figures may be 
compared with percentage increases of 3.0 
percent in numbers, 7.4 percent in gross 
tonnage, and 9.1 percent in deadweight 
tonnage for all types of merchant ships. 

The average gross tonnage of tankers in 
service increased from 17,595 tons to 
18,393 tons, while the average deadweight 
tonnage advanced from 28,220 tons to 
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30,073 tons between yearend 1967 and 
yearend 1968, reflecting the addition to 
the fleet of tankers of larger size than those 
being taken out of service. The shift toward 
larger tankers is more dramatic when ex- 
amined in detail by various size groups, and 
is particularly pronounced when data for 
existing vessels are compared with that for 
planned new construction. Table 14 pro- 
vides such a comparison between vessels in 
service at yearend 1966, vessels in service 
at yearend 1968, and those underway and 
on order at yearend 1968. 

Assuming that all additions under way 
and on order at yearend 1968 are com- 
pleted and in service by yearend 1970, and 
discounting reductions in total deadweight 
tonnage owing to losses, scrapping and 
other deletions from the roster of vessels 
that were in service at yearend 1968 (a 
figure which cannot be estimated with any 
certainty at present), at least 23 percent 
of the total tonnage will be in tankers of 
205,000 tons or more each and an addi- 
tional 12 percent will be in tankers of 
105,000 to 205,000 tons each, while only 
34 percent will be in vessels of less than 
45,0000 tons, compared with a yearend 
1968 figure of 46 percent for the latter 
category. In actuality, the composition bal- 
ance of the world’s tanker fleet in 1970 will 
likely be more in favor of the larger sizes 
of vessels than the above figures indicate, 
owing to removal from service of the 
less-efficient smaller ships to the extent 
possible. 

The rapidity of change in the world 
tanker fleet is reflected in an analysis of 
these vessels by age groups. 

Only 5.4 percent of the aggregate dead- 
weight tonnage in service at yearend 1968 
was built prior to yearend 1945, 2.7 percent 
during 1946-50, 12.9 percent during 
1950-55, 24.4 percent during 1956—60, 
29.2 percent during 1961-65, and 25.3 per- 
cent was built during 1966—68.* The same 
source indicates that new building in prog- 
ress and on order at yearend 1968 totaled 
52.6 million deadweight tons. Assuming 
completion of these vessels by 1970, 70 
percent or more of the 1970 fleet's total 
tonnage will be in vessels 10 years or less 
in age and half or more will be in vessels 
5 years or less in age. 

Distribution of the world tanker fleet 
at yearend 1968 by flag of registry, ranked 
in order of national aggregate tonnage was 
as follows: 


Number Deadweight 

Country of day Qn 

vessels (thousand tons) 
Liberia 649 25, 945 
Norway t--..-.--- 414 16, 528 
United Kingdom 424 14, 498 
Japan 304 11,846 
United States 812 7,863 
Panama 159 4,815 
OBL Le Ecco e 141 597 
U.S. S. N.. 322 4, 898 
Ital. 161 3, 785 
reece... ....--..-. 151 8,812 
Other 858 20, 098 
Total 3, 895 117, 185 


Bulk Carriers. Maritime Administration 
data (table 3) indicate that, as in the case 
of tankers, world bulk carrier fleet growth 
between yearend 1967 and yearend 1968 
exceeded the level of growth of the total 
merchant fleet. The number of vessels in- 
creased 10.2 percent, while gross tonnage 
advanced 18.8 percent and deadweight 
tonnage moved upward by 20.7 percent. 
Although this class of merchant vessel 
includes both those moving crude minerals 
and concentrates, and those hauling bulk 
agricultural products, the increases in this 
segment of the world merchant fleet are 
to a significant extent the result of additions 
of large ore carriers and of large bulk 
carriers capable of moving ore, oil, and 
other bulk commodities. The latter class 
of vessel is not identified separately in 
Maritime Administration data, but other 
sources indicate that at yearend 1968, the 
aggregate deadweight tonnage of such 
vessels exceeded 11 million tons, and that 
about 7 million deadweight tons of such 
vessels was under construction.“ 

The economy of large ore carriers was 
demonstrated in a special study” that 
compared 1947 practices with those of 
1968. A single 120,000 deadweight ton ore 
carrier was purchased in 1968 for a cost 
in constant dollars equal to only one-fourth 


Data supplied here are not comparable to that 
given for non-Communist world tanker fleet in 
previous editions of this chapter, which were 
obtained from other sources. 

8 British Petroleum Co. Ltd. BP Statistical 
Review of the World Oil Industry—1968. Baynard 
Press, London, 1968, p. 15. The percentages 
given are based on a total of 119.5 million dead- 
weight tons, which differs slightly from Mari- 
time Administration data in table 13. 

? British Petroleum Co. Ltd. BP Statistical 
Review of the World Oil Industry—1968. Baynard 
Press, London, 1968, p. 14. 

10 The growth of Unit Output and its Effect on 
Works Planning and Management. Journal of 
eae ion and Steel Institute. June 1969, pp. 
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of the cost of twelve 10,000-deadweight-ton 
ore carriers laid down in 1947. A further 
saving, in operational costs, is evidenced 
when it is considered that the 12 vessels 
of 10,000 tons required a 40-man crew 
each, while the single 120,000-ton vessel 
requires a crew of only 28. 


Over 77 percent of the world bulk carrier 
fleet at yearend 1968 was registered under 
the flags of seven nations in terms of dead- 
weight tonnage as follows, ranked in order 
of importance: 


Number dba 


Country of tonn 
vessels (thousand d tons) 

Liberia 471 14,286 
Norway..........-- 837 10,010 
Japan 339 ,8 
United Kingdom..... 298 5,317 
Italy......--.------ 117 2,840 
Sweden............- 94 2,600 
Greectgc 102 2,486 
Other 856 13, 549 

Total........- 2,609 59, 926 


Freighters. —Freighters, which consti- 
tuted 57 percent of the world's merchant 
fleet in terms of number of vessels at year- 
end 1968, accounted for only 34 percent 
of the aggregate gross tonnage and 32 per- 
cent of the aggregate deadweight tonnage 
in that year. À much smaller proportion 
of the total number of these vessels are 
engaged in moving mineral commodities 
than in the case of tankers and bulk car- 
riers, and data on the actual use for these 
commodities are not avallable, nonetheless 
mention of this class of ships is in order 
as they are often the carriers of the 
processed mineral goods, particularly metal 
mill products. Unlike the bulk carriers and 
tankers, growth in number of vessels was 
small (under 1 percent), and while aver- 
age gross tonnage of such vessels advanced 
slightly, recorded average deadweight ton- 
nage fell; the trend toward gigantism evi- 
dent in tankers and bulk carriers did not 
extend to these ships. Neither was there a 
significant upsurge in the number of such 
vessels. 

Principal nations of registry of freighters 
are listed in the following tabulation in 
order of their share of aggregate dead- 
weight tonnage of total world freighter 
fleet at yearend 1968: 


Number Deadweight 
Country of tonnage - 
vessels (thousand tons) 
1 States 1,468 15,511 
F 1,087 8,212 
United Kingdom..... 893 7.722 
NN 2.20- -- 955 5,980 
reece... .._.-.--.- 689 5,472 
Liberia 462 4,760 
West Germany 698 4,569 
Norway.......--.-- 498 8,875 
Other 4,857 30, 601 
Total 11, 052 86, 702 


PANAMA AND SUEZ CANALS 


The world’s two major international sea- 
way Canals in 1968 again played a key role 
in patterns of marine transport of mineral 
commodities. The influence of the Suez 
Canal however, was of a negative nature, 
owing to continued closure from June 1967 
through yearend 1968, the result of hostili- 
ties between the United Arab Republic 
and Israel. This situation was undoubtedly 
a stimulus to already-increasing construc- 
tion of supertankers too large to navigate 
this waterway, on the assumption that even 
should the canal be reopened, its continued 
operation would be subject to interdiction 
at any time. Diversion of vessels from the 
Suez Canal route also continued to affect 
transit shipping through Capetown, Repub- 
lic of South Africa. Here, in the year end- 
ing June 1968, almost 1,700 additional 
ships (30.8 million tons) passed through 
the port, adding nearly $1 million to port 
revenues. 

Fiscal 1968 data on Panama Canal tran- 
sits were not available, but in fiscal 1967, 
over 48.5 million metric tons of mineral 
commodities passed through this waterway, 
a volume which was almost 74 percent of 
total goods moving through the canal on 
a weight basis. Of the quantity of mineral 
commodities transiting the Panama Canal, 
metal ores constituted 14 percent, metals 
and metal manufactures accounted for 23 
percent, phosphates and nitrogen products 
were 8 percent, coal and coke provided 20 
percent, and petroleum and petroleum 
products constituted 35 percent. 


OCEAN FREIGHT RATES 


Table 15 presents United Nations indexes 
of selected ocean freight rates for 1964-68, 
including quarterly averages for 1967 and 
1968. The sharp upward trend in the 
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annual average for most of these rates 
between 1966 and 1967 did not continue 
into 1968; rather on the basis of the annual 
average there was either a decrease or only 
a very modest increase in the rate in 1968. 
In the case of the three tanker rates listed, 
the second quarter of 1968 was the high 
within the year, but the levels attained in 
1968 remained below the peaks of the third 
quarter of 1967—the time of the Arab- 
Israeli open warfare. In the case of dry 
cargo, rates generally showed an increase 
throughout 1968, while fertilizer and coal 
rates generally fell toward yearend. 


PIPELINES 


Although space does not permit more 
than brief comments on pipeline develop- 
ment throughout the world, such brief 
comment seems in order, at least regarding 
international pipelines. While no major 
completions of such lines were reported in 
1968, work progressed on several such 
projects including expansion of the Friend- 
ship” oil pipeline in the Communist 
countries of Europe, construction of the 
Iranian-Soviet Union gas pipeline, and 
establishment of several shorter inter- 
national oil and gas lines between various 
European countries. 


PRICES 


Prices of petroleum and steel, two major 
mineral commodities in both national 
economies and international trade, vary 
considerably according to the individual 
product and the different characteristics 
of each as well as geographic considera- 
tions. Generally the price structure within 
both industries moved higher in 1968. In 
steel products much of the price increase 
was the result of an unwillingness to con- 
tinue to absorb the costs of special process- 
ing, sizing, and packaging required by 
customers. Petroleum prices generally re- 
flected the adjustments of the industry to 
the Suez Canal problem. Coincidentally, 
crude petroleum prices to some points east 
of Suez declined moderately counter to the 
overall trend. 

Major nonferrous metal prices for 
1964—68 with 1968 data on a monthly basis 
are presented for United States, United 
Kingdom, and Canadian markets in tables 
16, 17, and 18. The aluminum price on all 
three markets advanced before midyear 
1968, extending the pattern of slowly ad- 
vancing prices from previous years, and 
reflecting the firmness of increasing de- 
mand, even in the face of the large 1968 
increase in output. Despite termination of 
the U.S. copper strike in March, and an 
attendant short-lived drop in consumer 
cost the annual average copper price for 
1968 was well above the 1967 average on 
all three markets, and in the case of the 
U.S. and Canadian markets, was at a record 
level, while on the London market, it was 
below the 1966 annual average but other- 
wise a record high. 


Lead and zinc annual average prices 
for 1968 were lower than in 1967 on the 
U.S. and Canadian markets, and higher 
than in 1967 on the London market; ex- 
amination of tables 16, 17, and 18 will 
show the varying pattern of prices for 
these metals during 1968 on each of the 
three markets. 

The market price for tin generally ad- 
vanced on the London market during 1968 
and for the year as a whole stood higher 
than in 1967, but below previous annual 
averages. Prices in the United States, 
despite a sharp upturn in the last quarter, 
averaged for the whole year less than for 
all of 1967 and continued the decline in 
annual average price extending back to 
1965. 

The silver price on all three markets 
moved upward generally during the first 
5 months, peaking in June and thereafter 
falling off, but the 1968 annual average 
price in each case was considerably above 
that for any previous year. 

Tables 19. and 20 provide data on the 
level of United Nations export price indexes 
for mineral commodities. In 1968, the 
decline noted in 1967 for most of these 
indexes continued, departures from this 
pattern being noted only for metal ores, 
which remained on a par with those of 
1967, and for nonferrous base metals, 
which were noticeably above those for 
1967 although still below the 1966 highs. 
Another pattern worthy of note was the 
consistently higher level of the index for 
total minerals for developed areas com- 
pared with that for less developed areas. 
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STATISTICAL SUMMARY OF WORLD PRODUCTION 
AND TRADE OF MAJOR COMMODITIES 


The final 26 tables in this chapter (tables 
21—46) extend the statistical series started 
in the 1963 edition and updated in the 
1965 and 1967 editions. They are provided 
both as a supplement to other statistical 
data within the chapter and as a summary 
of international production and trade data 
for major commodities covered in greater 
detail on a commodity basis in volume I-II 
of the Minerals Yearbook and on a country 
basis in volume IV. The data presented 
here on production (tables 21—37) include 
all revisions in reported data and in esti- 
mates that were available to the authors 
through September 30, 1968, and therefore 
should be considered more reliable and 
up-to-date than foreign production data 
prepared previous to this date and pub- 
lished elsewhere in the 1968 Minerals 
Yearbook. Changes in world totals in these 
tables relative to data published in previous 


editions of the Minerals Yearbook are 
(1) the result of acquisition of new data 
and (2) due to fact that totals no longer 
contain estimates for countries not re- 
ported individually, but rather represent 
only a summation of recorded figures, both 
reported and estimated. 

Overall world movements of nine major 
mineral commodities are presented in tables 
38—46. It should be noted that table 38 
(covering bauxite) and table 40 (covering 
iron ore) have been revised in format; in 
the version included in this chapter, import 
data of major recipient countries have been 
used as the basis for compilation, thus 
these tables are not as complete as the 
corresponding tables in previous editions. 
However, omissions resulting from this 
change are regarded as being of only minor 
importance. 


Table 1.—United Nations indexes of world! mineral industry production 


(1963 2100) 
1968 by quarters 
Industry sector and geographic area 1965 1966 1967 1968 
1st 2nd 8rd 4th 
EXTRACTIVE INDUSTRIES 
Metals: 
Non-Communist world 112 115 115 120 109 123 124 122 
Industrialized countries 29! 111 115 113 121 107 126 126 124 
ted States id casae ee 114 119 115 122 98 132 133 124 
Europe 107 105 107 117 115 118 111 125 
European Economie Com- 
munity 33222 100 97 92 96 99 93 92 98 
Less industrialized countries 114 115 117 118 113 117 121 120 
Latin America 33. 111 118 119 120 118 119 121 121 
Asia, East and Southeast 6. 113 115 119 119 110 119 127 118 
Communist Europe 177. 123 135 149 162 167 162 162 160 
r ³ꝛ.¹i tee eos eae 114 119 122 129 122 131 132 131 
Non-Communist world 101 98 94 93 96 92 89 92 
Industrialized countries 2 100 97 93 91 95 91 7 92 
United States and Canada 111 114 117 114 115 118 116 108 
Europe 97 91 85 82 87 81 76 85 
European Economie Com- 
munity 39d 97 91 83 80 86 76 TT 83 
Less industrialized countries „ 105 109 111 113 112 112 110 118 
Latin America 101 106 115 N NA NA NA NA 
Asia, East and South cant 8 scc 106 110 112 113 112 112 109 120 
Communist Europe 77... 106 108 111 115 117 114 112 116 
/ ³» AA Bese eee 108 102 101 101 104 101 98 102 
Crude petroleum and natural gas: 
Non-Communist world. 112 120 128 136 134 185 188 140 
Industrialized nations 105 111 116 120 122 119 119 121 
United States and Canada 105 110 116 119 121 118 118 119 
Europe....................-. 116 119 124 133 134 125 128 142 
European Economie Com- 
munity 332232 114 117 122 133 135 125 129 148 
Less industrialized countries 121 183 143 159 150 156 168 167 
Latin America sz 107 107 114 118 118 117 119 117 
Asia, East and Southeast 6. 119 132 141 156 148 153 161 163 
Communist Europe 7. 121 138 145 166 158 156 155 164 
/ oot 114 123 131 140 139 139 141 148 


See footnotes at end of table. 
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Table 1.—United Nations indexes of world mineral industry production—Continued 


(1968 = 100) 
1968 by quarters 
Industry sector and geographic area 1965 1966 1967 1968 
lst 2nd 8rd 4th 
EXTRACTIVE INDUSTRIES— Continued 
Total extractive industry: 
Non-Communist world 110 115 118 125 121 124 125 
Industrialized countries 22 106 109 111 115 113 115 115 117 
United States and Canada 108 113 117 120 117 122 122 120 
Burope ee RAE 104 101 99 103 104 100 99 109 
European Economic Com- 
munity 5... .ecaoceno ena» 104 102 99 105 108 98 108 111 
Less industrialized countries 119 128 185 147 139 146 150 153 
Latin America 108 110 115 118 117 117 119 118 
Asia, East and Southeast 6. 118 128 136 149 141 148 158 155 
Communist Europe 7. 115 123 182 140 143 141 189 188 
World ee sce ö ³ A 8 112 117 122 129 127 129 129 181 
PROCESSING INDUSTRIES 
Base metals: 
Non-Communist world 120 124 128 132 188 187 126 184 
Industrialized countries 121 124 128 132 134 137 124 188 
United States and Canada 121 126 117 128 135 110 115 
Europe -22 -- 2-222 ----- 119 117 118 131 180 128 127 141 
European Economic Com- 
,,, 22------ 117 116 119 183 132 128 181 144 
Less industrialized countries 117 125 125 138 127 133 148 147 
Latin America 3. 120 124 125 140 188 148 152 
Asia, East and Southeast 6. 113 126 128 187 131 138 139 145 
Communist Europe 7... 117 127 136 145 148 146 144 144 
World. l„G„G„G.„ 119 125 127 136 138 139 131 187 
Nonmetallic mineral products: 
Non-Communist world 116 121 128 181 115 184 188 197 
Industrialized countries 3.......-.. 116 120 122 180 118 138 187 186 
United States and Canada..... 114 120 118 124 106 127 184 129 
Europe -- 116 119 121 129 111 188 136 185 
European Economic Com- 
munity 9399 112 116 116 126 104 129 136 182 
Less 11 countries 118 126 198 141 133 148 142 148 
Latin America 5,............. 115 124 182 142 134 148 144 148 
Asia, East and Southeast 6. 120 124 135 141 184 142 139 149 
Communist Europe 119 131 143 154 169 155 152 152 
fJJ6!d ot ee soe ae che 117 125 131 140 182 142 148 148 
Chemicals perds and coal products: 
on-Communist world 119 130 189 158 148 152 158 161 
Industrialized countries 119 131 140 154 149 153 154 162 
United States and Canada 115 127 133 144 139 144 144 149 
Duredde 123 135 145 163 159 159 161 174 
European Economic Com- 
munity *...._......--.--.- 125 138 149 170 165 1638 169 188 
Less industrialized countries 116 125 181 146 136 146 150 152 
Latin America zz 116 125 131 149 NA NA NA 
Asia, East and Southeast 6 118 122 180 145 134 142 149 158 
Communist Europe 128 143 161 180 177 181 181 179 
lll 120 133 143 159 154 158 159 165 
Overall industrial production: 
Non-Communist world 115 128 126 185 181 134 132 142 
Industrialized countries ...... 115 123 126 134 181 183 181 141 
United States and Canada 116 126 127 133 180 184 186 
Luropfe enne 112 117 118 127 124. 124 120 188 
European Economic Com- 
munitÿy 79 111 116 117 127 128 122 122 141 
Less industrialized countries t Soas 118 125 130 140 184 139 141 145 
Latin America . 114 120 125 188 NA NA NA NA 
Asia, East and Sol 3 120 127 183 144 189 140 146 150 
Communist Europe 7. 116 127 189 151 153 152 150 148 
Will ³·W aaee ANENE 116 124 130 139 187 189 187 148 
N A Not available. 


Ñ d er nis a number of countries of the Near East and Africa as well as mainland China, North Korea, and 
orth Vietnam. 

3 All countries having a Per capita value added in manufacturing in 1958 equivalent to US$125 or more. 

Belgium, France, West Germany, Italy, Luxembourg, and the Netherlands 

* Countries having a per capita value added in . in 1958 of less than US$125. 

5 Central and South merde and the Caribbean Islands. 

* Afghanistan, Brunei, Burma, Ceylon, Hong Kong, India, gy epe de ge South Korea, Malaysia (exclud- 
za rus Sabah), Mongolia, Pakistan, Philippines, Singapore, Taiwan, Thai and South Vietnam. 

Albania, Bulgaria, Czechosl lovakia, East Germany, Hungary, Poland, K , and U.S. S. R. 


Source: United Nations Monthly Bulletin of Statistics. August 1969, pp. x-xxi. 
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Table 6.—Summary of trade in major mineral commodities? 
by industrialized and less developed countries * 


Value distribution Percentage distribution of world 
by destinations total value by destinations 
(million dollars) (percent) 
Sources 
Indus- Less Indus- Less 
trialized developed Total trialized developed Total 
countries countries countries countries 
1965: 
Industrialized countries 19,314 8,469 22, 783 50.2 9.0 59.2 
Less developed countries 12,262 3,435 15,697 31.9 8.9 40.8 
WOoId.--- nmm EARS 81,576 6,904 88,480 82.1 17.9 100.0 
1966: 
Industrialized countries 20,551 8,590 24,141 49.6 8.7 58.3 
Less developed countries 18,746 8,563 17,309 33.1 8.6 41.7 
rf site 84,297 7,153 41,450 82.7 17.3 100.0 
1967: 
Industrialized countries 21,744 8,675 25,419 49.4 8.4 57.8 
Less developed countries 14,841 3,710 18,551 33.8 8.4 42.2 
E 3 ani 86,585 7,385 43,970 83.2 16.8 100.0 


1 Commodities listed in table 4 of this chapter. 

2 Countries classified as industrialized for this table include the United States, Canada, all countries of 
Europe (Communist and non-Communist), the Republic of South Africa, Japan, Australia, and New Zealand. 
Following United Nations' practice, Turkey is included with Europe. 


Source: Data for 1967 are derived from figures in table 5 of this chapter, data for 1965 and 1966 are derived 
from previous editions of this table. 


Table 7.—Estimated world * consumption of major nonferrous metals 


1964 1965 1966 1967 * 1968 


Aluminum 22 thousand metric tons.. 7 5,887 1 6,497 r 7, 034 7,246 8, 179 

S §ö»ð!æA. m.. ½ mm...... 8 O.... TD, 919 6,110 76,406 6,091 6,388 

d Bou ⁵ ⁵ •uu᷑ do 2,783 2,794 72,936 3,021 3, 162 

J7Cöõͤ¹˙A ³·¹ A E do.... 3,864 1 4,017 74,100 4,081 4,288 

r eae thousand long tons.. 168 165 166 164 170 
r Revised. 


1 In general, major consuming countries only have been included; sum of consumption by excluded minor 
consumers may be significant; data included for Communist countries, except Yugoslavia, are listed as con- 
jectural in source. 

3 5 ineludes secondary metal. 

and secondary refined. 
4 Chief primary; may include some secondary. 


5 Primary and secondary slab. 
* Primary only. As reported by the International Tin Council. Communist countries, except for Yugoslavia, 


are excluded. 
Source: Yearbook of the American Bureau of Metal Statistics. Forty-Eighth Annual Issue for the year 1968. 
New York, 1969, 148 pp. 
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Table 8.—World energy consumption * by fuel and continental area 
(Million metric tons of standard coal equivalent unless otherwise specified) 


Natural Hydro, Total 
Solid Liquid and nuclear, Total per 
Area ? and year fuels fuels imported and aggre- capita 
imported gate? o- 
electricity grams) 
North America: 
1984. E E ⁊ð R EEA 424 758 680 87 1,849 8,748 
193 te cece meu adam e ne EE 448 795 657 40 1,940 9,052 
%] ͤõ=ß . Qd eM R EE 471 884 707 42 2, 053 9,459 
7 ³0A¹¹ ͤ a 468 870 744 46 2,128 9,665 
Caribbean America: 
1964... oe mmhh ˙¹¹ʃ RSEN dE 5 64 25 2 95 922 
));§ö§Ü˙s ³Ü”àw⁵]. ⁰⁰yʒt ed a 4 69 26 2 101 949 
19 ⁵ ðò cet ese 5 71 28 2 106 965 
e NCMO 5 75 30 3 113 998 
Other America: 
J; A TM EE 6 58 9 4 76 566 
) W 6 60 10 4 79 578 
W966 oe eco eee ees te ee RE KE 6 65 10 5 86 607 
7.öö ⁰⁰¶A cc 7 68 11 5 90 618 
Western Europe: 
1064... ũ ̃ 7 idu 539 416 25 34 1,014 2,986 
))... 8 515 466 28 39 1,048 3,057 
1 9ĩ s 8 486 522 38 48 1,084 8,188 
JJ;ö.Ǘ 5˙Ä eds cse asa din 459 552 41 44 1,096 8,148 
Africa: 
Jr ERN 49 81 1 2 88 271 
1J7§§öÜ; ³ m 7·˙ A 88 58 32 2 2 89 288 
1966.:..--2- a 8 52 86 2 2 92 288 
J..... 8 64 86 2 2 94 285 
Near East 
/ ³ĩðRu ͤ ü LEUR cR ES 6 28 6 (s 40 456 
h. A au 6 31 6 3 48 476 
Ü ·¹ð w - A 6 88 7 (? 47 510 
%%%%ööÜ 66. yy AA 6 87 7 (3) 51 
Far East: 
/ ⁰Ü¹wwAAA 144 188 9 12 298 806 
1, 8 151 152 10 12 324 
ö ĩõ6§“ſf cua 154 175 10 14 853 845 
VUA AAA eens 165 209 11 12 397 878 
Oceania: 
% ³·wümwm 31 23 ( 2 56 8,816 
6;ͥõio yum eee Li EE 82 26 3 2 60 8,469 
J ³ y ³ĩ K E oa nE 32 28 (3 2 68 8,559 
1% uuu te eee ee 33 30 (3 2 65 8,6 
Countries not elsewhere specified:! 

2 ⁵ K ĩð PPP E RM 1,021 271 168 14 1,478 1,402 
ö ³ÜW¹w ee e e E 1,036 291 196 16 1,589 1,446 
1966... 22 else weusa ecce am uS EE 1,078 316 218 18 1,681 1,511 
1961 See ei ace S ss 982 841 242 17 1,582 1,448 

World total: 
RGA eta se f oa a eels 2,224 1,782 871 107 4,984 1,547 
1965... oe ũ Cou eens 2,251 1,920 933 118 5,222 1,589 
h 2 4.2.2 e mI ROC 2,292 2,080 1,015 128 5, 515 1,648 
11) 8 , 2,219 ,088 131 5,611 1,647 


lIn most cases, data are aggregates of country figures representing apparent inland consumption—the 

purely arithmetic result of adding production and imports and subtracting from this sum, the total of exports, 
unker loadings and additions to stocks (where the latter are known). All totals in this table are as reported 

in source and may not represent the sum of listed parts owing to rounding and/or omission from detail of minor 
quantities not listed separately. | 

2 Areas listed are those appearing in source and have not been conformed to standard terms used elsewhere 
in the Minerals Yearbook, except that the source term Western Asia" has been converted to Near East.“ 

3 Nil or less than 14 unit. 

4 The . of the consumption listed under this heading is that of Eastern Europe —Albania, 
Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Rumania and the U.S. S. R. 


f k United Nations. World Energy Supplies. Statistical Papers, Series J, No. 12, New York, 1969, 
Pp. ° 
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Table 9.—Annual investment expenditures in the steel industry for selected countries 


(Million dollars) 
1964 1965 1966 1967 1968 
European Economic Community (EEC) Ii. r 1,815 932 r 848 780 822 
European Free Trade Association (EFTA) 22 r 261 261 r 267 272 211 
Other countries: 

e . Ma A t LUE 191 r 151 r 195 108 NA 
Ireland sosna M.:. 8 1 1 8 1 (3) 
r e dune dn LC tes 460 454 540 r 842 1,167 
J)J%%%0ĩöÜ˙Ü¹v—᷑r x ĩðĩ o bM CA E 109 116 143 186 NA 
Turke Bae A aie —— enc PIT 10 10 8 
United States 1,600 171,828 1,953 2,178 2,436 

r Revised. NA Not available. 


1 European Coal and Steel Commission, Investment in the Community Coal Mining and Steel Industries. 
Report on the 1969 Survey, 1969 p. 8. 

2 Totals given exclude expenditures, if any, for Denmark and Switzerland in every year, and for 1968 also 
exclude Austria, Norway, and any non British Steel Corporation investment in the United Kingdom. 

3 Less than 1 unit. 

* Japanese fiscal years. 


Source: Except as otherwise noted, Organization for Economic Cooperation and Development. The Iron 
and Steel Industry in 1968 and Trends in 1969, and previous editions of the same publication covering 1964 
and 1965, 1965 and 1966, 1966 and 1967, and 1967 and 1968. 


Table 10.—Non-Communist world petroleum industry capital expenditures and 
exploration expenses by geographic area 


(Million dollars) 
1964 1965 1966 1967 
United States: 
Capital expenditures zw d l.l... ...- 6,100 6,375 1,125 7,650 
Exploration expenses 650 610 650 615 
% ³Ü1V²iààAA ͥͥͥ ͥ A uu c MM rem 6,750 6, 985 7,775 8, 265 
Other Western Hemisphere: 
Capital expenditures 5e z z -- LLL Lll Ll lll ll- 1,425 1,550 1,785 1,860 
Exploration expenses 170 195 210 250 
Jö»; ⅛¾Ww.¹. eee y 1, 595 1,745 1, 995 2,110 
Western Europe: 
Capital expenditures 22-2. eee ee 1,725 2,050 2,500 2,725 
Exploration expenses 9 150 75 100 
JJJJͤͤĩ³ ] ́ i;]. y ³ĩð eo does 1,815 2,200 2,575 2 , 825 
Africa: 
Capital expenditur ess 575 600 560 600 
Exploration expenses 115 100 75 100 
7777 —V—VłT1rrrrr᷑ññ?ĩ?5ð ( DO ee 690 700 635 700 
Middle East: 
Capital expenditures.. sss 275 625 600 550 
Exploration expenses 30 35 50 50 
Total oes seis Secs coe eh a en Se A E E A m 805 660 650 600 
Far East: 
Capital expenditurenSSsss 900 800 840 975 
Exploration expenses eens 75 90 50 75 
. ⁵ðVU ĩ³ðxVLuſſ ³ĩðâZ 7 975 890 890 1,050 
Unspecified: Capital expenditures (no exploration expenses).... 1, 275 1,175 1,265 1,215 
Total: 
Capital expenditur ess 12,275 13,176 14,675 15, 575 
Exploration expenses 1,180 1,180 1,110 1,190 
Pöĩ% . ³o³ÜüA ð zm mu twee sed 18,405 14,855 15,785 16,765 


Source: Energy Division, Chase Manhattan Bank N.A. Capital Investments of the World Petroleum 


Industry. December 1968, pp. 24-31. 
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Table 11.—Non-Communist world petroleum industry capital expenditures 
by industry sector and exploration expenses 


(Million dollars) 
1964 1965 1966 1967 
Capital expenditures: 
FB ³˙⁰ A da EL LE dE 5,565 5,785 5,640 6,000 
Pl ³ / was E E 8 555 550 760 860 
o c 1,855 1,225 1,295 1,280 
Rr; ³ 8 1, 565 1, 865 2, 670 2, 585 
Chemical plants 625 925 1,840 1,565 
MaPketlhg...cl22uecce E necscsencw y ⁰ megas 2,190 2,430 2,410 2, 705 
i e E EcL EM ERE 420 895 560 580 
r d aa 12, 275 13, 175 14, 675 15, 575 
Exploration expenses 1,130 1,180 1,110 : 
Grand total—— --------------- 18,405 14,355 15,785 16,765 


Source: Energy Division, Chase Manhattan Bank, N.A. Capital Investment of the World Petroleum 
Industry, 1967. December 1968, p. 24. 
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Table 12.—U.S. direct foreign investment in mineral industries: 
Value, earnings and income 


(Million dollars) 


Mining and smelting Petroleum 
Area and country 
Value Earnings ! Income ! Value Earnings ! Income ! 
1966 
Cangas E ——— r 2,089 191 120 r 3,608 196 114 
Latin American Republics: 
South America: 
Venezuela. ................-- (3) (2) (2) r] , 862 884 885 
Other 25024 ected hoes (3) (2) (2) r 678 74 78 
Subtotal... . r 986 235 218 r 2,540 458 463 
/ ²ỹ oe ⁰mytk e EE 162 28 16 r 357 21 8 
1! ³˙ A 1,148 268 284 2,897 479 471 
Other Western Hemisphere. ........... r 367 96 93 r 578 32 26 
Euro 
VP... 8 17 (2) (3) r 1,980 —89 17 
Non-EEC: 
United Kingdom 8 (3) (3) r 1,169 —25 —15 
Ohe eaan 34 (3) (2) 832 —15 3 
Total Europe..........-... 54 10 11 r 3,981 —79 4 
Africa: 
Republic of South Africa 73 45 33 r 188 (3) (?) 
M ³˙1 ĩ A 8 r 295 88 25 r 966 (2) (3) 
Totals ccn LOL hacac oe r 368 78 58 r 1,104 259 243 
Middle East........................- EFFECT OEREN r 1,557 863 852 
Far East... 2 e eee chee 87 4 1 r 918 68 54 
O : 
AUSSIE. . EM DC EE r 251 18 (?) (2 (2) 
J＋‚Ii. ete sea ds (3) 3) Q) (2) (2) (2) 
CCT! ³˙» 8 r 261 18 6 521 2 —8 
International shipping 1,047 40 23 
Grand total : r 4,315 660 524 r 16,205 1,859 1,778 
1967 » 
nnn cmesro RUE asecsweses 2,387 240 154 3,819 207 182 
Latin American Republics: 
South America: 
Venezuela 5 (2) (2) (2) 1,789 880 874 
OM nuanean (2) (2) (2) 743 80 65 
Subtotal.................-.- 1,065 265 260 2,532 460 489 
s MeV HS TOES 158 80 15 885 15 6 
pcr 1,218 295 265 2,917 475 445 
Other 1 Hemisph ere 431 101 100 585 57 35 
Europe: 
VfTꝙꝙhG0GGGABS0—uo x 19 (2) (2) 2,063 —24 35 
Non-EEC: 
United Kingdom 2 (3) (3) 1,429 —53 —17 
Err 88 40 (2) (2) 912 —22 —12 
Total Europe. ............. 61 6 7 4,404 —99 6 
Africa: 
Re Hic of South Africa 99 45 29 142 (2) (2) 
Othe? 2.342.205 c.S2oscscececeaus 299 29 31 1,090 (2) (2) 
Total AIEEE c ͤ K 898 74 60 1,232 268 252 
Middle East. ...................-.--- O°? ete, DSL 1,607 988 1,010 
Bar East ees cess eee ess 40 5 1 992 115 87 
Oceania: 
Australia... ---------20--.--- 320 20 8 (3) (2) (2) 
e oes ceana 2 1 1 (3) (2) (2) 
tf! inne 322 21 9 591 —4 —19 
International shippingggzggzgzgzzz . 1,264 117 41 
Grand total *.................- 4,810 748 596 17,410 2,118 1,989 
P Preliminary. r Revised. 


1 Earnings is the sum of the U.S. share in the net earnings of subsidiary and branch profits; income is the 
sum of dividends, interest, and branch profits. 

2 Combined in other industries in source. 

3 Less than $500,000. 

4 Detail may not add to totals shown because of independent rounding. 


Source: U.S. Department of Commerce. Survey of Current Business. V. 47, No. 9, September 1967, pp. 42- 
48; v. 48, No. 10, October 1968, pp. 24-26. 
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Table 13.—World merchant fleet distribution by type 


1964 1965 1966 1967 1968 
f 
Number of vessels: 
J -2-22-2222 -2 .-=--- 8,488 3,582 3,610 3,740 8,895 
Bulk carriers 1,822 1,971 2,039 2,868 ,6 
Feis hte ondes 11, 065 11,019 10, 908 10,963 11,052 
G777§ö;—õ⁊õ5A . ees 1, 745 1,757 1,746 729 1, 805 
rl. ³³³ . EE 18,115 18, 329 18,808 18,800 19,861 
Gross tonnage: enn 
Tankers .---------- thousand tons.. 52, 403 57,032 58,999 65, 804 71,641 
Bulk carriers do.... 17,887 20,696 22,950 31,644 37, 596 
Freighterrkrkrkr do.... 61,219 61,397 61,0265 61,821 62, 559 
/// ³⁰·r i ee do 12, 716 12, 748 12,674 12,258 12,446 
Ü esi weet udi enu do 148,675 151,868 155,048 171,522 184,242 
Deadweight tonnage: 
anke. do.... 81,742 89,723 93 , 022 105,542 117, 135 
Bulk carriers do.... 26,854 81,531 84,177 49,638 59,926 
Freighter”ns do.... 86,766 86,587 85,852 86,107 86,702 
Gö§öÜ—O—Vö do 9,292 9,388 9,363 9,116 9,447 
Total... ee eee do 204,154 217,229 222 ,414 250,408 218,210 


1 Maritime Administration classification. Tankers include whaling tankers; vessels shown here as Other 
include: Combination passenger and cargo, combination passenger and refrigerated cargo, and refrigerated 
freighters. Contribution of these vessels to mineral commodity trade is regarded as unimportant. Data are as 
of December 81 of year indicated. 


Table 14.—Distribution of world oil tanker tonnage by size groups 


1966 1968 

In service New building in progress 

Size group or on order at yearend 

(deadweight tons) Million Pereentũ.jñüéUxä 7 k᷑ —kmwm̃)Q ꝶẽò“V.ꝗug k- 

deadweight of Million Percent Million Percent 
tons total deadweight of deadweight of 

tons total tons total 
Under 25,000. ..............- 80.0 80.2 29.8 24.9 1.8 2.5 
25,000-45,000......-........- 25.3 25.5 25.6 21.4 .5 9 
45,000-65,000._.............. 21.2 21.3 22.1 18.5 2 4 
65, 000-85, 000 — 12.7 12.8 15.7 18.1 1.4 2.7 
85,000-105,000.............-- 6.6 6.6 12.9 10.8 2.4 4.6 
105,000-125,000.............- 2.5 2.5 4.8 4.0 1.6 8.0 
125,000-145,000.............. ......-. 2) ......-- 1.4 1.2 1.5 2.9 
145,000-165,000.............- ......-- fee 1.2 1.0 1.6 8.0 
165,000-185,000.............- 1.1 1.1 7 . 6 4 8 
185,000-205,000..........-..-. -.-----. 89 ..-.-..- 1.9 1.6 4.9 9.8 
205,000 and over............. ........ | ........ 8.4 2.9 86.8 69.9 
Total. moiiroce- ? 99.4 100.0 2119.5 100.0 52. 6 100.0 


1 Includes vessels 2,000 deadweight tons and over. 
2 Data differ slightly from total given in table 13 owing to difference in source. 


Sources: British Petroleum Co. Ltd. BP Statistical Review of the World Oil Industry. Baynard Press, 
London, 1966, p. 15; 1968, p. 15. 
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Table 15.—Indexes of ocean freight rates 


Second quarter - 
Third quarter 
Fourth quarter 


Third quarter 
Fourth quarter 


Annual average 


NA Not available. 


(1968 2:100) 
West Germany 
Dry Tankers 
cargo 
101 90 
110 90 
100 84 
91 112 
102 117 
111 246 
117 152 
102 154 
100 150 
98 200 
98 145 
104 172 
100 158 
Trip charter 
United Kingdom 
Coal Ore 
trade trade 
96 108 
105 120 
88 94 
80 72 
92 170 
116 NA 
111 6 120 
95 85 
94 NA 
92 NA 
90 NA 
87 NA 
92 NA 
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Trip charter 
Nether- Norway 
lands 
(general) Dry Tankers 
cargo 
114 100 92 
114 112 90 
100 97 84 
3 88 92 67 
3 82 101 198 
3 98 116 260 
3 105 114 146 
92 104 155 
3 94 104 129 
NA 102 177 
NA 101 125 
NA 102 152 
NA 102 142 
Time charter 
Norway United 
Fertilizer (dry cargo) ingdom 
trade cargo) 
112 112 114 
186 126 128 
128 118 126 
146 102 118 
5 142 108 116 
NA 181 140 
289 126 132 
186 118 124 
215 120 186 
218 116 139 
197 117 128 
199 118 118 
206 118 132 


1 Except as noted, quarterly figures are for the last month in the quarter. 


2 Data for January. 

3 Actual quarterly average. 
4 Data for April. 

5 Data for May. 

* Data for October. 


Source: United Nations. Bulletin of Monthly Statistics. New York, September 1968, p. xvi; June 1969, 


p. xvi; and September 1969, p. xvi. 
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Table 16.—Nonferrous metal prices in the United States 


(Average, cents per pound except where otherwise noted) 


Year and month Alumi- Copper? Lead Zinc 4 Tin § Silver * 

num ! 
13«ͤê•mre:ꝙ/;6uC] . ES 23.741 31. 960 13. 896 18.568 157. 595 129. 800 
/ͤö ˙⅛ꝰ”wü 8 24. 507 35.017 15. 800 14. 500 178.202 129.800 
1966... 2s ce 24.500 96.170 14.915 14.500 164.070 129.300 
1868 "tM EU HORE 24.978 788.226 14.183 18.848 158.484 154.968 
, ccc ocu ES RETE 25.000 (8 18.800 18.500 147.966 198.955 
F oo Res cer Ee E 25.000 (8 18.800 18.500 145.682 185.474 
; 2225990 :2 lied 25.000 (8 13.800 18.500 145.625 218.048 
ADHI o i cane nus du eee 25.000 42.189 18.800 13.500 145.238 220.275 
BY ce ccs ME eee 25.000 42.072 12.845 13. 500 148.318 287.682 
UNG o ee Seek LE 26.000 42.096 12.800 13.500 141.700 246.405 
Jul eee sees 26.000 41.714 12.505 18.500 141.489 281.381 
August 26. 000 41.701 12. 300 13. 500 141.841 219.455 
September 26. 000 41.719 12.300 13.500 147.818 220.850 
October 26. 000 41.711 12. 588 13. 500 151.288 197.283 
November, 26.000 41.709 12.800 18.500 162.194 201.778 
December. ...............----- 26.000 41.712 12.800 13.500 168.702 . 195.929 
Annual average 25.583 941.847 18.012 13.500 148.151 214.460 


1 Unalloyed ingot, 99.5 percent, delivered United States. 

2 ; Electrolytic copper, domestic refineries, Atlantic seaboard. 
3 Refined lead, St. Louis. 

Prime Western slab. f. o.b., East St. Louis. 

5 Straits tin, New York. 

* Cents per troy ounce, 0.999 fine, New York. 

7 Based on first 8 months of 1967. 

8 Average suspended January through March. 

* Based on April through December. 


5 Yearbook of the American Bureau of Metal Statistics. Annual Issue for the year 1968. New York, 
, pP. 


Table 17.—Nonferrous metal prices in the United Kingdom 


(Average, £ per long ton unless otherwise noted)! 


Year and month Aluminum? Copper 3 Lead * Zinc 5 Tin * Silver 7 
194/§ö§‚—ꝗͥ᷑ eee eae ows 190.900 852.879 101.250 118.125 1,240.917 "Hk 2 
/ A AL EIAS 196. 000 469. 875 115. 000 112. 900 1, ,414. 188 111 
i068... i ³ĩð LK mache esie 196.000 554.471 95.150 101.992 1, ,296. 588 111. 807 
redi uoc a rg cas ie E d E 199.628 417.388 88.763 100.429 1,222.458 141.977 

Januar 228. 666 596. 388 92. 768 111.358 1, 823. 638 208. 420 
Februar 228. 666 728. 070 96.350 109.975 1,817.308 198.881 
Maren 720. 150 99. 058 109. 054 1,818. 275 225. 050 
ADI: 2222. 691 8 228.666 531.375 99.375 109.204 1,315.600 225.363 
JJC Á— € 286.444 464.196 100.545 109.971 1. 806. 871 : 
DUNC see ete 238.000 481.238 100.918 110.879 1, 306. 554 249.395 
M/ 238. 000 446. 325 104. 525 112.425 1,802.042 236.717 
August 238. 000 447. 229 105. 796 118.721 1,297.158 221.750 
September. 238.000 469.950 106.396 111.271 1 5 228.675 
ctober................- 238.000 457.175 104.804 110.567 1,317.412 199.674 
November 288. 000 465. 621 105. 075 111.725 1, 406. 308 208.583 
December 238. 000 501. 625 105.863 113.779 1,380. 175 199. 250 
Annual average 233.981 528.975 101.796 111.175 1,828.863 219.529 


1 London Metal Exchange, average settlement prices. 
2 Ingots, 99.5 percent. 
3 Electrolytic wirebars 
4 5 Wein 1d pig o 99. 9T percent, 
n zine, 98 percen 
* Standard tin. 
1 Pence per troy ounce, 0.999 fine. 


3 : Yearbook of the American Bureau of Metal Statistics. Annual Issue for the year 1968. New York, 
pP. 
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Table 18.—Nonferrous metal prices in Canada 
(Average, Canadian cents per pound unless otherwise noted) 


Year and month Aluminum! Copper 2 Lead 3 Zinc ? Silver 

I TT. 'À 25.42 33.342 18.418 18.566 139.962 
3. ⁵ ³KAö — P 26. 00 87.639 15.500 14.500 189.879 
[966 eee oct K A 8 26.00 44.940 14.948 14.500 139. 803 
ped % ĩVA(% 8 26. 48 47. 589 14. 000 13.870 172.080 
JANUS 225536 x eee ce 26.50 51.000 14.000 13. 500 215.828 
Feburuary..............-....-.......- 26.50 51.000 14.000 18.500 201.452 
( coc cosRREeNGaeveR EE 26.50 51.000 14.000 13.500 286.529 
ADIHL.. o eh mec eee de ELEC 26.50 51.000 14.000 13. 500 287.490 

JJC ³˙Ü¹¹ A ͤ y seca Ed 26. 50 51. 000 13.091 13. 500 255. 750 

DUNG oi ð wm . N 27.87 51.000 13.000 13.500 260. 335 
J)!» ))] y eee 27. 50 45.250 13. 000 13. 500 248. 457 

A ll iu. DOGS e 27.50 45.000 13.000 18.500 285.395 
September..............-.......-.....- 27.50 45.000 13.000 13.500 237. 000 
e, ß mes ei 27. 50 45. 000 13.227 13. 500 211. 630 
Novemberrrrrrrr M 27. 50 45. 000 13.500 13.500 216.583 
Decembeerrrr‚r 27. 50 45. 000 18.500 18.500 210.244 
Annual average. -..----------------- 27.07 48.020 18.443 13. 500 230. 557 


1 Ingot, 99.5 percent. 

3 Electrolytic ingot, prompt delivery at Toronto. . : f 

3 Producers’ prices, carload quantities, communicated by Cominco, Ltd., pig lead and prime western zinc. 
4 Canadian cents per troy ounce, Cominco, Ltd., price. 


Source: Yearbook of the American Bureau of Metal Statistics. Forty-Eighth Annual Issue for the Year 
1968. New York, 1969, 148 pp. 


Table 19.—Mineral commodity export Table 20.—Analysis of export 
price indexes price indexes 
(1968 = 100) (1968 = 100) 
Developed Liess developed 
Metal All areas areas 
Year and quarter ores Fuels crude V 
minerals Year and quarter Non- 


Non- 
otal ferrous Total ferrous 
PILOTES minerals base minerals base 
1905. secu Ed ee 114 101 104 metals metals 


ö. -- eec 1115 101 104 
99 - 109 101 108 1 9;§Ü 202553 106 129 103 146 
1968: 196353 uc cue 107 144 108 177 
First quarter. 112 101 108 1901.2 88 105 185 102 156 
Second quarter 107 100 102 1968: 
Third quarter 107 100 102 First quarter... 107 156 102 192 
Fourth quarter 107 100 103 Second quarter. 104 138 102 158 
TERI LARUM LONE SUME Third quarter.. 104 136 102 152 
Annual average. 109 100 102 Fourth quarter. 104 189 102 150 
SSS ... —Ü⁊ũꝑũeC Annual 
1 Derived from quarterly averages. average.... 104 142 102 165 
Source: United Nations. Monthly Bulletin of Source: United Nations. Monthly Bulletin of 
Statisties. New Vork, June 1969, p. xix. Statisties. New Vork, June 1969, p. x 


Table 21.—Leading world producers of bauxite’ 
(Gross weight, thousand metric tons) 


Country 1964 1965 1966 1967 1968 » 

JAMAICA o v LO dura LU Ld et HIT 7,936 8,651 9,062 9,268 8, 525 
Srl ees 3,998 4, 860 5, 563 5, 466 5, 572 
SSO a %˙ ʃ·¹·17rſi y 4,300 4,700 4,800 5, 000 5, 000 
Aus Bae i S qui E E MEE 1,186 1,827 4,244 4,958 
GOV ON os or ð K ³ y ⁰ EE S ve A dE 2,518 2,919 8,858 8,881 e 2,800 
JJ)Jö§; k EN 2,438 2,662 2,811 2,818 2,800 
Yugoslavia.____..___.__._____._______ ee 1,293 1,574 1,887 2,131 2,072 
Ulp. tQ os 6s Rr" CHE 1,477 1,477 1,429 1,650 1,959 
JJ ea M d et ae 1,047 1,270 1,371 1,659 e 1,750 
United States. 1,626 1,680 1,824 1,680 1,691 
TOUR bo oe sea Eu a ee ee 27,419 30,479 33 , 932 87,292 37, 127 

All othererer sss 5, 968 6,981 6,771 7,225 786 
Grand total. ...... LLL eee 83,387 87,460 40,708 44,517 44,863 


Estimate. P Preliminary. 

1 Includes additions and revisions to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes). 
Compiled Sept. 30, 1969. 

3 Excludes nepheline concentrates and alunite ores. 
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Table 22.—Leading world producers of aluminum 


(Thousand metric tons) 

Country 1964 1965 1966 1967 1968 » 
United States__.........-------~---~~---- >22. 2, 816 2, 499 2,698 2,966 2,958 
177 HERD MCCC DRM 800 840 890 965 1,000 
Canada... 2. 222492022225. al ee 764 753 807 885 894 

ß ele '... m.... 8 266 294 337 882 
e e duas use a An 261 279 824 861 470 
^. MEE RR re i ee ee PIT 816 841 864 861 866 
Germany, Wes 220 234 844 258 257 
CA ³ d k LL UE E 116 123 128 128 142 
Indi... ͥͥͥͥͥ ¹ÜiwCſ ũ uc 57 69 83 96 120 
ECC• (( ⁰ſ ³o˙ſ/ſſ AERE ĩðæ DANES 40 109 
BEE PEE E ET AE E en fat NONIUS EN 5,116 5,432 5,970 6,487 6,794 
Ae ³ 5 6 910 1, 138 1,267 
Grand total... -2-22-2222 5,931 6,318 6,880 7,575 8,061 


e Estimate. P Preliminary. 
1 Includes additions and revisions to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes) 
Compiled Sept. 30, 1969. 


Table 23.—Leading world mine producers of copper’ 


(Copper content of ore, recoverable where indicated, thousand metric tons) 


Country 1964 1965 1966 1967 1968 » 

United States? eWeWtteee cote eeeeecede 1,181 1,226 1,296 866 1,098 
WSS Re rccte . a Le a Edu 650 700 750 800 800 
, . eee tele Se 632 696 623 662 665 
k ³ y ii LM dE 633 606 664 664 662 
JJ%00000%ͤͤ%W.hßßßßhßßHffffh%fffhfkffk LS LA ee ered 442 462 461 546 552 
Congo (Kinshasa ')h))h)9)h)9)9h·h -2-2-2 =... 277 289 816 819 821 
pena REPE ENT TIONS TO OPER NER 3 176 3 180 176 181 213 
J ðͤ Ku ĩͤ ieee he eee TU HORNO 106 107 112 118 120 
Pill ce ee eee 60 63 74 85 114 
Australe. 2... es ³˙ ½ ee ee ee eave Eel 106 92 111 92 107 
z d ees 4,213 4,421 4,583 4,833 4,647 
Aether 009-4 9 0d e dere S 600 623 689 684 715 
eee, ß eee secees sus 4,818 5,044 5,272 5,017 5,362 


e Estimate. P Preliminary. 
1 Includes additions and revisions to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes). 


Com iled Sept. 30, 1969. 
coverable. 


Table 24.—Leading world producers of iron ore, iron ore concentrates, 
and iron ore agglomerates ' 


(Thousand metric tons) 


Country 1964 1965 1966 1967 1968 v 
USS RS ilzseeleeeedacels y 8 145,584 153,432 160,271 168,200 177,600 
United States 86,198 88,842 91,594 85,530 87,248 
Fü ³Ü¹.i¹ ⅛˙ mm ĩ . ue A 59, 582 55, 060 49, 220 55, 800 
e, . cesses 34, 769 36, 250 36,914 38, 390 „791 
na mainland -------------------0 37, 000 39, 000 40, 000 28, 000 38, 000 
3 ĩðͤâ d A A ATOR 8 26,619 29,354 27,987 28,270 92,420 
India ( (including Goa) 21,376 28,830 26,336 26,157 27,483 
%% 22 oe AAA esd 5, 759 6,803 11,068 17,309 26,400 
Brazil: ecce meg 8 16,962 20,754 23 , 254 22,298 ` 
Liberia- 2.22. ]7⅛˙—]d. ee ae eel eae 12,999 15,959 16,859 18,2 19,571 
Venezuela... lllocsoocemee —„K 15,656 17,510 17,759 17,124 16,190 
United Kingdom. ........................- 16,588 15,662 18,877 12,944 13,9 
Chile e: ee eee eee actos 9,853 12,145 12,246 10,783 11,917 
Total: oe eee tee oe 490,301 519,073 533,225 522,449 575,018 
r y ³ĩð aS 92, 143 101, 909 102, 802 101, 078 105, 976 
Grand total!! 582, 444 620, 982 636, 027 623, 527 680, 994 


e Estimate. P Preliminary. 
1 Includes additions and revisions to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes). 


Compiled Sept. 30, 1969. 
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Table 25.—Leading world producers of steel ingots and castings ' 


(Thousand metric tons) 


Country 1964 1965 1966 1967 1968 » 
nited States 115,281 119,259 121,654 115,406 119,260 
BER ul i p i t UE E 85,038 91,021 96,907 102,224 107,000 
DAN. oc ts e NT E 39,799 41,161 47,784 62,154 66,892 

ermany, Weste.. 37,339 36,821 35,316 36,774 41,159 
United Kingdom 26, 651 27,444 24, 705 24, 276 26,274 
ure REAPER ERN ROUTE NUNC MDC 19,505 19,340 19,585 19,655 20,410 

italy JJJJJJJJVCCVCCCTCCCCCCCCCCCCCCCCCCCCbTT OMNIA ee 9,798 12,681 13,639 15,890 16,964 
hina, mainland °___._..._._.______..__-.- 14,000 15,000 16,000 11,000 15,000 

Belgium_.____._.______.._.__._.._..---- ee 8,781 9,169 8,917 9,716 11,486 

7 8 8,573 9,088 9,850 10,454 11,007 
PPP 8,377 8,598 9,124 10,002 » 10, 500 

5 DEO NERA REDE KE OUO 8,281 9,134 9,074 8,795 10,207 
AS A 381,368 398,716 412,555 426,346 456, 159 
others. 56,326 60,045 62,516 65,886 71,393 
Grand totalllll 487,694 458,761 475,071 492,232 527,552 


e Estimate. v Prelimin 


1 Includes additions and revisions to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes). 
ompiled Sept. 80, 1969. 


Table 26.—Leading world mine producers of lead 


(Lead content of ore, recoverable where indicated, thousand metric tons) 


Country 1964 1965 1966 1967 1968 p 

a i acai asia AES CE UE CUM O AE 330 350 375 400 400 
oM roe T EE ⁵ ⁵¼08wd 8 381 368 371 381 888 
JJ ↄð eine wee ͤ MOM 187 275 293 308 828 
J é 259 278 297 288 326 

Mee CURSUM SOUPE pent i cmc ne ie 170 167 174 164 174 
))))))ͤö;öw 8 151 154 145 158 168 
61m. yd 113 106 103 108 e 110 
RETE md 8 91 e 100 e 100 e 103 e 106 
%%% 8 100 100 100 90 100 

inccr OEC D A C 1,782 1,898 1,958 2,000 2,100 
2f[FfSFl-f;;; 8 7 8 891 874 916 
JJ oe ek e 2,522 2,695 2,849 2,874 8,016 


e Estimate. P Preliminary. 
1 Includes additions and revisions to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes). 
5 m iled Se t 30, 1969. 

verable. 


Table 27.—Leading world producers of manganese ore 


(Thousand metric tons) 


Country 1964 1965 1966 1967 1968 » 
SSMO decl 8 7,096 7,576 7,705 7,175 7,500 
South Africa, Republic of......................-- 1,820 1,587 1,698 1,817 1,972 
India (including Goa)...._._------.----_-------- 1,407 1,647 1,678 1,590 1,602 
Bud cr o ee ee ee AL 1,352 1,396 1,289 941 1,426 
Gabon o. m noce n eee ee 360 1,280 1,274 1,147 1,221 
China, mainland ®<----ooceca adici oaaae 1,000 1,000 1,000 700 900 
Gali ue ns ee et ee 62 102 318 558 749 
Mc n DUM Jur HM aa: 462 604 587 498 418 
)J)... 8 285 303 321 339 323 
„% ae ee 13,944 15,475 15,815 14,765 16,106 

All other—nꝛnn 0 eee eee ecce 2,143 2,268 2,186 1,913 1,624 
Grand totalllln eee 16,087 17,743 18,001 16,678 17,730 


e Estimate. P Preliminary. 
1 Includes additions and revisions to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes). 
Compiled Sept. 30, 1969. 
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Table 28.—Leading world mine producers of tin! 
(Tin content of ore, long tons) 


Country 1964 1965 1966 1967 1968 » 

Malaysia ß P—" 60,004 63,670 68,886 72,121 15,069 
Bolivia eR 24,819 28 ,086 25,626 26,890 28, 576 
USSR AI ] A ⁵³ꝛAAA ee cet 22, 000 2 24, 000 25, 
Thailand- 222229992 5029 8 5,097 19,047 22, 565 22, 489 28,678 
China, mainland ° ?.......................- 25,000 25,000 22,000 20, 000 20, 000 
aon cde er Eee Eddie 16,845 14,699 12,526 18,597 16,568 
( ⅛˙in. ß ⁊ c sa eel 8,721 9,547 9,854 9,840 9,644 

dri m AA M 171,986 177,999 184,957 189,437 199,580 
Mhh ese 21,471 28,116 28,114 25, 569 28,051 

Grand tot“. Ried o ees 193,457 201,115 208,071 215,006 227, 581 


e Estimate. P Preliminary. 
1 Includes additions and revisions to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes).. 
Com iled Sept. 30, 1969. 
timated smelter production. 


Table 29.—Leading world mine producers of zinc’ 


(Zinc content of ore, recoverable where indicated, thousand metric tons) 


Country 1964 1965 1966 1967 1968 » 

%%% eee g)) A 662 826 950 1,188 1,155 
USSR c MM dd nM I 480 470 500 585 540 
United States *............---2 LLL ee nen en ene nn ne 522 54 519 498 480 
P ³ĩÜ—d].. ee ⁊ y mt 8 350 355 375 406 420 
POP: 22525 ˙ Pd minen. y ase 237 254 258 305 309 
7˙0§˙ĩ5¹5¹5d ⁰⁰⁰dy .... 8 216 221 254 263 264 
r t cei Lp e Ld E AR 286 225 219 241 240 
% ·⁰¹AͥͥſſſdſdddTVdV—V—TJTVVVVVVVVVV 151 152 150 157 e 158 
11111 ³⁰“Üͥtln 118 116 116 125 140 
Congo (Kinshasa: ':-·³) )))) 2 222-2- 2>.. 106 119 118 122 127 
rr 100 105 105 115 115 
Germany, e En 111 109 107 115 110 
China, mainland NAE EEEE a MES MORET E 100 100 100 90 100 
Tol zer An aa aaa Lf 8,889 8,606 8,766 4,105 4,158 
Aer ³y i s 694 702 731 731 809 
Grand total. F 4,083 4,808 4,497 4,886 4,967 


e Estimate. P Preliminary. 
1 Includes additions and revisions to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes).. 


compiled ec ish 80, 1969. 


Table 30.—Leading world producers of hydraulic cement 


(Thousand metric tons) 
Country 1964 1965 1966 1967 1968 » 
mE MEN ⁵ C 64, 934 72,888 79,992 87,500 
United States (including Puerto Rico)........ 65,728 66,318 68, 522 65, 807 67, 806 
i MCN MARRS ORIS ,981 82,689 38,265 3 i 
Germany, West 88 , 682 84,188 84,789 81,507 88,443 
y-- J Ku ete ce. ; 20,695 22,480 272 29, 536 
JJ ⁵Z⅛—» MASS 21,537 22,9365 28,304 24,400 e 26,800 
United Kingdom... 2c. os ocu eco e 16,966 16,971 16,785 17,609 17,820 
palh-.- oe a eee Urs OM 8 8,500 9,698 12,077 13,840 *15,100 
IndiB.:..-- ͤn dre 9,690 10,578 11,057 11,700 11,940 
4] p MERERETUR 8,761 0,041 11,188 11,600 
China, mainland *........................- 10,500 11,000 11,000 $ 9,000 
Germany, East: 5,767 6,087 6,456 7,182 7,650 
Canada... cede et cceeceuscese Se 7,119 7,645 8,102 1,258 7,611 
mec cT tT 5,564 5, 624 6, 046 6, 405 7,281 
er . eNda mE Eus 4,752 5,405 5,886 : 7,026 
17 ˙m0ttt y du idw cese 4,418 4,822 4,907 5,597 6,126 
rr! ³ĩðQWA 8 828,689 335,491 359, 609 370, 341 392, 548 
Ast hee ERR TEE 91, 955 98,568 104,995 118,006 117,590 
Grand total........................- 415,644 484, 054 464, 604 483,846 510, 188 


e Estimate. P Preliminary 
1 Includes additions and Tevixiona to data appearing elsewhere in the 1968 Minerals Yearbook (all volumen) 
Compiled Sept. 30, 1969. 
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Table 31.—Leading world producers of phosphate rock ' 


(Thousand metric tons) 
Country 1964 1965 
United States 23,328 26,746 
ALEGRE Ä i ⁰ ⁰˙AAAM—AAA A ber 10, 735 13, 600 
Nos eee ore vesc UEBER eMe 10,098 9,824 
AI 22 tows So DENN MORET „751 3,040 
Wund ² ⅛·¹m ð d w esek ee 1,849 1,496 
UNDC A ĩͤA d NEN 48,761 54, 706 
Ale Slc „138 9,070 
Grand toe ꝛ sever 56,899 63,776 
e Estimate. P Preliminary. 


1966 


85,420 
14,750 
9,439 
8,216 
2,087 


64,862 
10,618 


15,480 


1967 


36,079 
16,300 
9,945 
2,810 
1,798 


66 , 932 
11,208 


18,140 


1968 » 


71,332 
12,411 


83, 748 


1 Includes output of all major crude mineral sources of phosphate, including apatite, guano, and similar 
materials as well as regular phosphate rock. Includes additions and revisions to data appearing elsewhere in 
the 1968 Minerals Yearbook (all volumes). Compiled Sept. 30, 1969. 


? Includes material described as 


3 Exports. 
Table 32.—Leading world producers of marketable potash’ 
(Thousand metric tons K2O equivalent) 

Country 1964 1965 1966 1967 1968 v 
JJJVJVVVUV»/ ²7 ͥ ͤũ½²˙die ft.... 7² j 2,200 2,968 2,626 2,868 e 3,150 
f d a aE 779 1,358 1, 805 2,162 2,628 
United States 2,628 2,848 8,012 2,998 2,469 
any, r 1, 857 1,926 2,006 2,206 e 2,200 
Germany, Wes 2,201 2,385 2,291 2,131 2,220 
D. BM MA ctr Op 1,807 1,888 1,782 1,818 e 1,719 
%Ü·Ü;z/ %ð 8 11,472 12, 768 13, 522 14,178 14,381 
A 698 956 1, 046 1,115 1,168 
Grand total 12,170 13,724 14, 568 15,298 15,549 

* Estimate. P Preliminary. 


entary rock in Soviet sources. 


1 Includes additions and revisions to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes). 


Compiled Sept. 80, 1969. 


Table 33.—Leading world producers of pyrite’ 


(Gross weight, thousand metric tons) 


Country 1964 1965 1966 1967 1968 » 
GOON soe a ee 8 4,146 4,823 4,734 4,528 4,475 
US Got ee ĩͤ eee eee 8,200 8,300 8,300 8,500 , 500 
pain J ———— —— —— — 2,993 2,424 2,418 2,291 2,408 
China, mainland *..............................- 1,300 1,500 1,500 1,500 1,500 
Italy. eo ws ⅛²˙m]½.. Kd mtr ese a LL 1,395 1,402 ,904 1,411 1,406 
United States 861 889 886 875 886 
Cyprus- T ß 685 994 804 862 874 
F c2 ⁰¼ ꝛKvr y 547 582 516 712 774 
J ³ꝛWj]Ü] ³ͤ³ͤ ⁰ sad ec 719 709 677 637 688 
Germany, West 424 439 450 556 615 
South Africa, Republic of 432 428 481 558 704 
Po (ö E eas 607 613 558 528 558 
Korea, North nnn 420 450 500 500 500 
)J ⁵ᷣͤ VA ee ENEMA SE PRONUM EA 452 441 434 483 474 
% ³¹Ü¹1¹]iAAiii y cus lace 17, 581 18,494 18, 562 18, 986 19,352 

Aol - elo tbc c een 3,019 8,046 8,058 8,270 75 
Woite ⁵ðV]/ descen 20, 600 21, 540 21, 620 22, 206 22,104 

* Estimate. P Preliminary. 


1 Includes cupreous pyrites. Includes additions and revisions to data appearing elsewhere in the 1968 


Minerals Yearbook (all volumes). Compiled Sept. 30, 1969. 
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Table 34.—Leading world producers of elemental sulfur t 


(Thousand metric tons) 


Country 1964 1965 1966 1967 1968 » 
United sage 6,350 7,449 8,874 8,416 8,955 

Canada l — ———— 1,622 1,876 1,852 2,267 : 
A ðᷣ ͤ ³ A 8 1,725 1, 586 1,706 1,891 1,685 
%. d cese A Lace 1,511 1,521 1,540 1,665 1,617 
US SR. uses mn ee 88 1,850 1,480 1,480 1,500 1,500 
Polind..--.- 22202 ⁵ me Ha PESCE 3 5 431 477 22 1 1,316 
JEDE. ae EAE AA T E 260 250 288 816 884 
China, mainland ---------2mm 250 250 250 250 250 
Germany, eee». 18 77 80 105 127 
Germany, East 125 125 128 128 e 125 
r... cee ees wo nes 18,566 14,995 16,120 17,255 18,255 
Aue 8 600 579 626 670 686 
Grand total... une . 8 14, 166 15, 574 16, 746 17, 925 18,941 

Of which: 

Erashiz. b ooecsok oe steels 6,974 7.720 8,761 9,176 10,014 
From sulfur ores.....----.-.----- 1,858 2,018 2,134 2,228 2, 237 
Other elemental recovered— ..--- 5,384 5,886 5,861 6,526 6,690 


e Estimate. P Preliminary. 

1 Includes Frasch process sulfur, sulfur from sulfur ores, and byproduct sulfur from other ores, natural gas, 
and oil industry operations, but excludes sulfur contained in sulfuric acid manufactured directly from ores 
and other sources without being first reduced to elemental sulfur. Moreover, insofar as possible, elemental 
sulfur derived from pyrite is also excluded. Includes additions and revisions to data appearing elsewhere in 
the 1968 Minerals Yearbook (all volumes). Compiled Sept. 30, 1969. 

2 Includes Frasch process sulfur; Poland became the third nation in the world to produce Frasch sulfur in 
1967, the others being the United States and Mexico. 
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Table 36.—Leading world producers of marketed natural gas! 


(Billion cubic feet) 
Country 1964 1965 1966 1967 1968 » 
United States «44 15, 462 16,040 17,207 18,171 19,822 
e teu cet End Eq 8,892 4,570 5,110 5,601 6,089 
Canada. v. . oe 1,828 1,442 1,942 1,472 1,648 
nene, v . see 408 454 497 560 775 
N 5 j ĩͤ K area RENT me ees 27 56 116 254 514 
RAM AAEE EA T d E DEVE MF 269 278 297 824 860 
Venceucla 7 E E ee ee EEN ore EEE E 287 250 264 293 801 
OX1CO PNO ceris E ⁊ĩ AAA EE A LUE 28b 250 255 276 285 
'"Totül..: ooo ee cee enmauacuee ce nus 21,858 29,935 25, 088 26,951 29,239 
Aol ³ ⁵³ð 8 1,014 1, 145 1, 306 1,458 1,798 
Grand tet.. ees 22, 867 24,480 26,894 28,409 81,032 


e Estimate. p Preliminary. 
1 Includes additions and revisions to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes). 
Compiled Sept. 30, 1969. 
? Statistical series revised to exclude casing-head gas, previously included. 


Table 37.—Leading world producers of crude oil 


(Million 42-gallon barrels) 

Country 1964 1965 1966 1967 1968 v 
Unit ds ------2-22m0nennnnnnnnmnnneo 2, 787 2,849 8,028 8,216 8,8929 
ESEN I ̃ U!!!—k:W.:.. h EE 64 1.786 1.948 „100 2,252 
Weeds. ehar 1,242 1,268 1,230 1,298 1,819 
3 (v0 d : 688 77 948 1,089 
Saudi Arabia et DEI 628 789 878 948 1,086 

— —M———————————Á— 816 446 687 
Kuvait J ͤ Ä ĩ 88 775 792 881 886 
“PEPEN coe ——Á—— 462 482 505 446 550 

CONERES sos cscu ˙ AAA . cesses 275 296 321 351 
Alg: ERE AEE ² ˙ TTG ĩ E dE 205 202 257 282 825 
donn sace Ra wCeRSRe ZR S EE STE 171 179 168 186 220 
Trucial s r o! ( ; 67 108 182 189 182 
J1JJJJJJôö»˙ x y ws 116 118 121 160 
Kuwait-Saudi Arabia Neutral Zons. 131 132 158 151 157 
E111! POR 100 98 105 115 125 
Ga cc TT 78 8⁴ 106 118 124 
16%dwkdk 8 9, 616 10, 261 11, 102 11, 900 18,089 

Alec ———— 5 918 Í 

Grand ee csssns conc cceccsccce sss 10,311 11,058 12,020 12,878 14,168 


e Estimate. P Preliminary. 
1 Includes additions and revisions to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes). 
Compiled Sept. 80, 1969. 
2 Includes output of West Irian 
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Table 44.—World movement of solid fuels in 19671 
(Thousand metric tons, standard coal equivalent) 
Destinations 


Source areas — — — — 
North Caribbean Other Western Afriea 
America 2 America? America‘ Europe 5 
North America Mhh; 14, 840 350 2,850 17, 550 5 
Western Europdeꝛd l.l. lll. 80 90 75 35, 860 280 
II ³·Ü¹¹Ü¹¹wmnu... ⁰⁰⁰ A ⁰ð⁰ꝙydd ¶⁰yd ceed goaes 260 1,740 
War Mesto ot ee ð Kꝛ -—Äv. dd w —— 
%%é“ x y ↄ ↄ. y ĩð—ᷣ t x ⁊ -quasm eid NE 
Other countries 5... ...........-.. eee tee 140 160 21,625 610 
Mord! zcaconlssesetieckem 14,920 580 2,080 74,800 2,090 
Destinations 
Near Far Oceania Other World ? 
East East Countries 
North America zz tt 122100 zuun 80 47,410 
Western Europe .._...-----.-.-_.----- 10 9 oec ees 680 86,650 
AICS ose Se ] ] A Det rcc 350 11 2,610 
Far Pastis ⁵ AAA ĩ 8 J 540 
%%% !rfhfdffdfſ . alude 9,250 I 2s 9, 570 
Other countries «4 5,49 34, 880 62, 910 
Woll Seat 10 27,910 320 35, 580 159, 700 


1 Data based on the general trade system; lignite, lignite briquets, and coke are reduced to standard coa 
equivalent before being ineluded; bunker loadings are excluded. 
2 Bermuda, Canada, Greenland, St. Pierre and Miquelon and the United States. 
3 Mexico, all areas of Central America, all islands of the Caribbean, Colombia, and Venezuela. 
4 All of South America except Colombia and Venezuela. 
5 All non-Communist nations of Europe and Yugoslavia. 
5 Chiefly the Communist nations of Europe and Asia, but apparently including some other countries not 
di ela 8 J ene 
Reporte doa: details do not add to listed totals because of: 1.) Inclusion in totals of quantities shippec 
"i or received from areas not listed separately or not identified in original sources, and 2.) rounding. 
Source: Statistical Office of the United Nations. World Energy Supplies 1964—67, Series J, No. 12, New 
York 1969, pp. 40—45. | 
| 


Table 45.—World movement of crude petroleum in 1967! 
(Thousand metric tons) 


T , Destinations 2 
urce areas 


North Caribbean Other 
America America America 

North America 20,810 999 2,910 ......... 

Carribbean America. ........-..-.......- 36,930 65, 230 5, 690 26,290 ........- 

Other America 920 250 840 220 — 

hh ⁰ðõydp y causis d 810 

AÍIPO8..-. c . Gu rou 5,290 2,140 1,150 128,170 1,550 

Near ESꝶꝶ ttt —T— 14,990 1,190 9,180 229,120 18,890 

ar Es. ..-.-o.- essc necu ĩ c eu. hr. meaa 100 — 

Other eoun tis se umm. Guslgesew 3,840 580 28 ,180 2,040 
/ ⁰³ AA secs 81, 970 72, 740 16,950 410, 800 17,480 
Destinations | 

Near Far Oceania Other World ? 

East East countries 

Nerf y steeee. Wveedgecsae 8ͤöoẽ⁰ Camexe su 28,890 

Caribbean America..........-..--......- --..---.-.- %%% K sis 184,750 

Other mere 8 J». eucssdeme 1,750 
„ d EUMDEM. dec e 100 910 

AI(üü 88 540 OO) ee cee 860 189 ,270 

Near Masts ˙ 0h. o.. ³ . wees 23,240 124, 030 16,130 — 484, 020 

War E380... 222v ceux eee esee cud a 14,470 5,880 ......... 28,500 

Other countries _~-_.....--..--.--------.- ---.----- 1,8800 23, 090 54, 610 

Word döds‚‚,‚ cR 28 , 780 140,970 22,010 24,090 812,680 


! Data are based on the general trade system. 
* For details on countries included in each area, see footnotes to table 44. 
* Reported totals; details do not add to listed totals because of: 1.) inclusion in totals of inet ship pped 
to or received from area not listed separately or not identified in original sources, and 2.) round 
1% % rur d Office of the United Nations. World Energy Supplies 1964—67, Series J, No. 125 New Yor 
Ppp. 
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Table 46.—Refined petroleum fuel trade in 1967 by continental areas 


(Million metric tons) 

Continental areas ? Exports Imports Bunkers 
North America 7 .64 78.81 17.98 
Caribbean America 110.09 13.74 13.61 
ther eile. eS EOS .94 4.44 1.32 
Western Europe H ae 71.27 108.70 88.72 

Eastern Europe ꝛt t 32.92 6.78 
1! NE NE HRS RARI oe ene 4.02 10.78 8.01 
Near Past A EE EEE oh ee LL es 46.70 2. 50 17.25 
1 ͥͥͥͥͥ⁰0Ä—äSſTdſddddſTdddTdTſTꝗVοbTTT E E 18.13 97.68 20.38 
J NN p E EE 1.29 8.54 4.08 
Wenne Soest uS .02 .95 NA 
World *.. 3 ¹Ü¹¹w . 293.02 261.88 121.80 

NA Not available. 
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1 Apparent discrepancies between export, import and bunker totals evidently result from quantities of 
naterial en route at yearend, from incomplete data, and from differing practices from country to country in 


the method of reporting bunkering materials. 


? Continental areas are the same as those used in table 44 except that Albania, Bulgaria, Czechoslovakia, 
East Germany, Hungary, Poland, Rumania, and the U.S.S.R. are reported under the group term Eastern 


Europe. 
3 Reported totals, detail do not add because of rounding. 


Source: Statistical Office of the United Nations. World Energy Supplies 1964—67. Series J, No. 12, New 


ork, 1969, pp. 58-77. 
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The Mineral Industry of Algeria 


By Edgar J. Gealy ! 


In 1968 production of crude petroleum 
n Algeria continued its upward trend as 
did the production of natural gas. Nonfuel 
production, however, was inconsistent, but 
apparently somewhat greater than in 1966 
and 1967. Output of iron ore and phos- 
phate rock, both significant export mineral 
ommodities, moved up modestly; neither 
appeared to have returned to previous high 
annual levels. 

Recognition of the petroleum industry as 
ts most important single source of revenue 
and foreign exchange was responsible for 
ontinued and determined efforts by the 

overnment to extend its control over the 
ndustry and to maximize the revenues 
lowing to Algeria from the operations. In 
October Getty Oil Company and the 


Algerian Government signed an agreement, 
highly favorable to the latter, which indi- 
cates the terms the Algerian Government 
will seek to obtain from other foreign com- 
panies operating in the country. Nationali- 
zation of the oil industry was extended 
early in 1968, when the state-owned 
Algerian company, Société Nationale pour 
la Recherche, la Production, la Transport, 
la Transformation, et la Commercialisation 
des Hydrocarbures (SONATRACH), took 
over the marketing function in Algeria 
from the several private companies. 

Plans for expanding Algerian gas and 
petroleum pipelines and for a new natural 
gas liquefaction plant at Skikda were 
formalized by contracts. 


PRODUCTION 


Efforts to restore former production 
evels in mines nationalized in 1966 con- 
inued through 1968. Difficulty in market- 
ng Algerian iron ore continued to affect 
production during the year, although the 
raditional markets provided by the West 
uropean steel industry were generally 

proved. 

Apparently production levels at the 
Djebel Onk phosphate deposit continued 
at about those attained in 1967. However, 
output at the nationalized mines, operating 
nder the autonomous national company, 


Société Nationale de Recherche et d'Ex- 
ploitation Minere (SONAREM), did not 
appear to be significantly greater than in 
1967. 

In 1968 crude oil production recorded a 
15-percent increase over that of the pre- 
vious year. Marketed natural gas increased 
about 15 percent over that of 1967. Esti- 
mated output of the Algiers refinery in 
1968 was slightly higher than that of the 
previous year. 


1 Assistant to the Chief, Division of Inter- 
national Activities. 
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Table 1.—Algeria: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1964 1965 1966 1967 1968 2 
METALS 
Aluminum: 
Unwrought ------------- -2 150 150 150 150 150 
Semimanufactures, including alloys 200 215 280 280 280 
Antimony: 
Concentrate ..<.ccceen cece ee occ cee exei 200 290 866 850 
Metal content tt U nee- 64 98 117 112 
Copper: 
Concentr ate 3,900 3, 660 4,802 4,268 4,800 
Metal eontent ------------------ 1,092 1,025 1,076 1,067 1,050 
Refined, including alloy 473 e 400 e 2,000 e 2,000 2,000 
Iron and steel: 
Iron ore thousand tons 2,789 3,132 1,762 2,570 2,700 
Pig rns 8 „629 6,000 e 10,000 e 10,000 10,000 
Ingots and equivalent form 19,792 17,000 e 16,000 e 17,000 17,000 
romana Achunes MORENO 26,149 27,000 e 27,000 e 27, 500 27,000 
ad: 
Concentr aten 13,602 14,922 7,000 5,708 6,000 
Metal content....--------------------- 10,445 8,990 8,258 8,420 
Refined, including alloys... ese 1,893 1,200 1,125 1,125 1,125 
2 V thousand troy ounces 295 295 r 110 100 100 
inc: 
Concentrate thousand tons 64 63 25 20 20 
Metal content...............-..- do 35 38 12 10 10 
NONMETALS 
(ĩÜö—ẽ·ĩo;?—o8 x tad 29, 633 r 25,600 27,110 81,850 82,000 
Cement t thousand tons 785 739 65 72 730 
Clay, bentonitic 9... 2. 2: 22222. ll l.l l.- ,000 20,000 20,000 20,000 NA 
Diatomite....................--....-...-- 20,106 16,418 15, 830 18, 260 18, 000 
Fertilizer materials: 
Phosphate rock. .......- thousand tons 78 86 119 198 200 
Superphosphate 3 do 8 80 78 78 80 
Fuller“ s eart nn 52,923 59, 895 44,070 88,310 40,000 
vpsum ------------ thousand tons 17 175 17 175 NA 
Ü c dcc aac do 28 e 20 e 18 e20 NA 
FFII A mE.E E do 61 57 e 50 e 60 NA 
Ä ³ĩ 22 8 do 116 116 e 116 e 117 120 
MINERAL FUELS 
C/ thousand tons 46 45 e 50 e 50 50 
Coke (low temperature do. 40 e25 25 30 
Natural gas, 3 cubic feet 29,994 65, 038 72,272 76,226 87,520 
Liquefied natural 
t iousand 42-gallon barrels.. 1,082 9,272 11,214 11,000 12,500 
Natural gas liquids (condensate) 7 do 2 3, 965 5,255 5,600 6,000 
Petroleum: 
COG sn 3e Se a ioe eee do 204,711 201,754 257,122 282,200 825,064 
Refinery products: 
Gasoline and naphthas....... do.... 2,771 8,553 8,290 4,421 4,615 
Kerosine and jet fuel do 1, 168 1,530 1,878 1,596 1,685 
Distillate fuel oil. do 3,842 3,984 3, 529 5,063 5,160 
ee fuel oil............. do- 1, 858 2,298 1,945 2,625 2, 685 
om uefied petroleum gas do- 448 767 748 942 960 
er unspecified............ do.... NA NA NA 89 45 
rtr dest cess do.... 9,587 12,132 10, 880 14, 686 15, 000 
e Estimated. * Revised. NA Not available. 


! In addition to commodities listed, Algeria produces other construction materials, but data on output a. 


not available. 


? All data estimated except for natural gas and crude petroleum. 
3 Estimated recoverable silver content of lead and zinc concentrates. 
* Output from Algiers refinery; excludes output from Hassi Messaoud topping plant. 


TRADE 


Comparable trade data were available 
for 1965 and 1967 but were lacking for 
1966. In 1967, Algeria registered a posi- 
tive balance of trade with total exports 
valued at approximately $718 million and 
total imports at $639 million. Crude oil, 
refined products, and natural gas exports 
accounted for almost 85 percent of the 
total value of all commodity exports. 


France was Algeria's most important trad 
ing partner with a 59-percent share o 
both imports and exports. About 9 percen 
of Algerian imports originated in th 
United States, making that country th 
second largest single source area, but th 
United States took only an insignifican 
share of Algerian exports. 
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Table 2.—Algeria: Exports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 ! 1967 Principal destinations, 1967 
METALS ? 

opper: 

Ore and concentrate 1,100 245 All to France. 

Metal, including alloys, all forms 2,673 1,588 France 393; Italy 247; Bulgaria 240. 
on and steel: 

Ore and concentrate thousand tons 1,647 345 Bulgaria 127; Italy 87; Greece 50. 

Semimanufactures i 144 3,054 Bulgaria 3,012. 

ae OESE ce eee nessa a 20,922 23,070 Japan 21,750. 
pad: 

Ore and concentrate 11,557 6,636 Greece 3,230; Italy 2,806; Bulgaria 600. 
. Metal, including alloys, all forms 573 1,017 Italy 625; France 392. 
ine: 

Ore and concentrate 54,496 13,275 France 5,310; Poland 5,200; Italy 2,162. 

Metal, including alloys, all forms 136 1,782 Italy 1,718. 

NONMETALS 

arite and wither ite 11,946 29,200 Nigeria 5,700; Cameroon 1,500. 
emen tt thousand tons 22 5 63 Spain 59. 
e . caus mole ee 7,850 6,789 France 2,609; United Kingdom 1,729. 
uller’ s earth. 2... 2. Sl LL lll Lll. 14,538 12,477 France 6,737; Nigeria 3,631. 
hosphate rock. ........... thousand tons 62 88 India 32; United States 15; France 10. 
7V•öõĩõ;i ⁵« x ee 88,856 12,800 Italy 11,300; France 1, 500. 
alt and br ines 60,885 45,173 France 33,000; Ivory Coast 6,941; 


Senegal 4,964. 
MINERAL FUELS 


iquefied natural gas 


thousand 42-gallon barrels... 9,272 » 12,000 Mainly to France. 
etroleum: 
Crude... o lise uA do 171,719 278,031 France 166,275; West Germany 46,086; 
Switzerland 15,589. 
Refinery products: 
Gasoline do 411 978 United Kingdom 405; Netherlands 366; 
Belgium- Luxembourg 161. 
Kerosine and jet fuel do.... 415 573 United Kingdom 110; Spain 108; 
Morocco 75. 
Distillate fuel oil. .......... do.... 110 233 b io Kingdom 182; Netherlands 65; 
rance 24. 
Residual fuel oĩ li. do 1,599 2,616 France 1,109; United Kingdom 278; 
United States 272. 
Liquefied petroleum gas do.... 30 110 Spain 98. 


e Estimate. 
1 Comparable data for 1966 not available; data for 1965 revised. 
? Includes unwrought, semimanufactures, and scrap, unless otherwise specified. 
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Table 3.—Algeria: Imports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1 1967 
METALS ? 
Aluminum, metal including alloys, all form d 1,475 1,845 
Copper, metal including alloys, all form 2,410 1,854 
Iron and steel: 
Mio: BENED Mp MN 6 19 
Pig iron, ferroalloys, similar materials...............---.-..-..-..--- 657 644 
F )öõͤõͥ 8 66,544 45,737 
ad: 
Ore and concentratte/;M eee eee 8 48 
pe Te E EE A P E T EAEE EEEE A Ote RD T EE 15 103 
Metal, including alloys: 
Unwrought.... ß ß a ee ue HN 1,618 1,642 
Semimanufacture sss «4 150 88 
Silver, metal, including alloys. ...........................- troy ounces... 18,889 e 8,160 
Tin, metal including alloys, all forms -------- -2-2 ong tons 56 67 
n ß eee . se dando 807 238 
Zine: 
OK pos uoc tate ese o ⁵ ² Lt eee seca EE 251 290 
Metal including alloys: 
Ä ²⁰r˙ Pf. ⁰⁰ꝗ ²²¼m c caca E eu EE 152 150 
Semimanufacture sss «44k ««4« 404 314 
NONMETALS i 
PJ) en ET PN X aa Se aaae 1,968 ,826 
Cement 22252553 602 ß 9,820 11,494 
Iii ⅛·² Ay ⁰ͥ⁰⁰⁰ꝗ mmm; ð ³ DR en EUM Lees 8,009 4,105 
Clays S a udo . e Ma tI ei suelen 1,870 ,189 
Dolomilasc ac rusos cese a UAR !.... lp RE A LL Ed 842 679 
Fertilizer materials: 
Crude: 
INUOLFORen OUS c2 he aaa ðBK D LE t C DE 302 312 
7!õĩõĩÜ%ẽ jð . ⁊ ↄ¼ : ĩͤ ... ͤ RCM ERES 181 499 
Manufactured: 
INJtFO@CNOUS 6 ok oie ee ee ß 68,975 68 , 787 
DROSD patie jJJöüC0ꝗ0ẽũ hy ste Ae Ney EC E C EE 15,7838 , 564 
%üͥ0ͥͥ0ͥ⁵ł.᷑õ ß km ß ß PRORA 28,087 14,308 
Other, ‘including JJ ³⁰¹ TTT „11 500 
| Fir DS INE ðĩð ff ⁰¼¼60m; ññ v ... TRO a 8,268 2,586 
Pigments, mineral, including processed iron oxide s 648 418 
suz and quartzite eats cya Sas aed ee ͤ 506 10 
TL E ³ a E ETETEA E N T E ⁰⁰k K a E E 63 41 
Sulfur, elemental, all formen „„ „„ 42,8368 23,582 
Talc, steatite, soapstone, pyrophyllit᷑eeu ü ü t „687 1,819 
MINERAL FUELS 
Asphalt and bitumen, naturaaalalanlnlnlnlnn eee 1,140 5 
Coal, all grades, including briquets_.._........_.-....__-------.---2---- 88,083 51,990 
Coke and semicoke____....-._---.. 2... one eee LL LS L LL LEO SC 20,199 4,707 
Petroleum: 
Refinery products: 
i ett te es ei thousand 42-gallon barrels.. 5 37 
e ß e i ssa E ea 0L-cu 8 1 
Jet fuel. dc eoe e eae eater es yy ⁰ nr d 4e 88 59 
Distillate fuel l.. a oes O.... 28 26 
idual fuel oli do 57 18 
uefied Petroleum DD EPEE N EA ON EA A T EA ee O.. 9 102 
"die jn E E m 8 do.... 61 220 
Minera jelly and WaBI.- 22222: 9 Le eee 8 do 34 20 
Jũͥõĩ5?dĩð ſ NE A EDAS do 15 808 
ECCO ee ORE ge Ee ANE aS TRIES EOD DR RR NCC RR RIS do- 207 796 
Mineral tar and other coal, petroleum, or gas derived crude chemicals 2,122 8,119 
e Estimate. 


1 Comparable data for 1966 not available; data for 1965 revised. 


* Includes unwrought, semimanufactures, and scrap, unless otherwise specified. 
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COMMODITY REVIEW 


METALS 


Iron Ore.—Although statistical informa- 
ion was lacking in 1968, the Algerian iron 
re industry appeared to recover somewhat 
rom the lows of 1966 and 1967. In 1966, 
ationalization retarded output, and in 
967 uncertain conditions in the West 
;uropean iron ore markets resulted in 
1arketing difficulties for Algerian mines. 
y 1958, operations at Ouenza-Boukhadra, 
ilgeria’s largest iron mine, picked up and 
his property accounted for most of the 
icreased output during the year. Smaller 
unes were having considerable difficulty 
1 marketing their production as their ores 
rere not generally acceptable because of 
W iron content and deleterious material. 
n the latter part of April 1968, Algeria 
greed to ship 600,000 tons of iron ore to 
ne U.S.S.R. This provided a market for 
me of the smaller properties. 

Barter contracts, such as those made with 
talsider and Siderexport of Italy and 
weral Japanese firms, exchanging Algerian 
ron ore for Italian and Japanese gasoline 
ipe, provided support for iron ore produc- 
on through 1968. 

Results of the investigation of an iron 
eposit at Gara Gjebilet were not released 
uring 1968. Although relations between 
lgeria and Morocco improved during 
968, exploitation of this interior deposit 
till faced problems of long transport routes, 
igh development costs, and high phos- 
horous content of the potential ore. 


Iron and Steel.—Development of the 
innaba iron and steel complex moved 
loser to realization in November, when a 
est run was made of the new oil pipe 
acility. The pipe mill is one of the four 
nits in the planned complex. The other 
nits consist of a smelter for the produc- 
on of pig iron, financed by the French; 
steel plant, equipped by the Soviets; and 
rolling mill, financed by Italian credits. 
The new pipe mill was to be in full 
peration early in 1969. Designed by a 
rench firm and constructed by a West 
serman company, the plant uses imported 
teel strip (skelp) to produce a spiral 
relded pipe. Capacity is rated as 100,000 
ns per year of 16-inch to 40-inch pipe 
quating to about 40 kilometers of pipeline 
er month depending upon the diameter. 
At the ceremonies marking the first pipe 


production at the new facility, a govern- 
ment spokesman remarked that although it 
had been planned to have the steel plant 
and mill in operation about 1970, the con- 
struction schedule was delayed by 15 
months, primarily because of the failures 
by both domestic and foreign suppliers 
to meet material delivery dates. 


Lead and Zinc.—Société Nationale de 
Siderurgie (SNS) planned to erect a 
40,000 ton per year electrolytic zinc plant 
at Ghazaquat which would use ores from 
the El Abed mine. Information was not 
available regarding the construction of a 
flotation plant on the Algerian side of the 
Algeria-Morocco border to treat produc- 
tion from El Abed; however, the U.S.S.R. 
had offered to construct such a facility. 
There has been some question as to the 
extent of known reserves at the property 
available to justify investment in the proc- 
essing facilities. The El Abed mine, in 
which both Newmont and St. Joseph Lead 
held minority interests, was nationalized 
in 1966. Other partners before nationaliza- 
tion were represented by French and 
Moroccan interests, and after nationaliza- 
tion treatment facilities located in Morocco 
were denied to the mine. 


Mercury.—The mercury deposit near 
Ismail, located by Soviet geologists, was 
reported to contain 277,000 tons of ore. 
Plans were made in 1968 to develop the 
deposit and erect a mercury refinery near 
the deposit. The construction of the re- 
finery by the U.S.S.R. was to begin in 
early 1969, Algerian personnel to operate 
the plant were to be trained in the Soviet 
Union. Upon completion, the refinery is 
scheduled to produce over 300 tons (about 
8,700 flasks) of mercury annually. 


NONMETALS 


Fertilizer Materials.—Estimates of phos- 
phate rock production at Djebel Onk in 
1968 appeared to be overoptimistic, as pro- 
longed difficulty in bringing the calcining 
plant into operation held down output. 
There were indications of some improve- 
ment in 1968; however, problems developed 
in shipping export material from the port. 
Operations at the El Kouit mine which is 
nearing depletion appeared to continue at 
about a 60,000-ton-per-year level. Both 
mines shipped through the port of Annaba 
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and were troubled by the shipping 
difficulties. 

Construction continued at Árzew on the 
nitrogenous fertilizer plant. Late in October, 
the Government reported the facility as 
60-percent complete and estimated the 
plant would be in production in early 1969. 
The cost of the Arzew fertilizer complex 
was estimated at $30 million. 

Domestic production of superphosphates 
was reported to have consumed about half 
of the output of phosphate rock and ap- 


parently was over 100,000 tons in 1968. 


Pyrite.—Although production of pyrite 
from the El Halia mine declined during 
1965-67 owing to depletion of reserves 
on levels 67 and 81, development of 300,- 
000 tons of reserves on the newly opened 
level 52 appear to have increased the life 
of the operation. This may have resulted 
in higher output in 1968. 


MINERAL FUELS 


Petroleum.—Crude oil production in- 
creased to about 890,000 barrels per day in 
1968. Three companies, which accounted 
for slightly over 70 percent of the total 
output, increased production over the 1967 
levels but at varying rates. Compagnie 
Francaise des Petroles (Algérie) (CFPA), 
which recorded an output increase of 24 
percent in 1968, moved to a position 
approximating that of Compagnie de 
Recherches et d'Exploitation du Pétrole 
au Sahara (CREPS), which recorded 
only a 2-percent increase in production. 
The primary producer, Société Nationale 
de Recherche et 1’Exploration des Pétroles 
en Algérie (SNREPAL), maintained its 
production with an 18-percent production 
rise. With the exception of Sinclair, most 
of the other significant producers reported 
modest production declines during 1968. 

Early in 1968, Shell-Algerie, Total Al- 
gerie, Beryl Algerie, Compagnie Africaine 
des Raffineries de Berre, Compagnie Al- 
gerienne de Petroles Mory, Société Medi- 
terranéene de Combustibles, Algero-Naphte, 
Butzgaz, Primagaz, and Raffigaz, all com- 
panies marketing in Algeria, were informed 
by the Government of its desire to set up 
a state marketing monopoly in 3 months. 
The companies were asked for offers to 
the Government as to the compensation 
to be paid for their assets. Prior to a reply, 
the Algerian Government nationalized all 
the foreign companies. Together with the 


marketing facilities of British Petrole 
Esso, and Mobil, bought or nationalize 
previously along with refining interests, th 
Algerian Government established, unde 
SONATRACH, the previously announce 
domestic monopoly. 

About midyear, the Algerian Gover 
ment banned export shipments of crude o 
at what it considered fictitiously low price 
Prices considered abnormally low were i 
the $1.56 to 1.60 per barrel range. Thi 
interdiction struck hard at the Frenc 
controlled companies as they were expor 
ing to France in the price range mentioned 
The price of crude oil was significant ii 
the negotiations between Algeria and thi 
French companies, as it had an impact oi 
the amount of money repatriated for re 
investment in Algeria. 

Toward the end of 1968, Algeria wa 
preparing to ask France to renegotiate thi 
fiscal terms of the Franco-Algerian accor¢ 
on oil reached in 1965. Under the ok 
pact, the French companies repatriated ti 
Algeria 50 percent of their sales revenues 
and it appears certain the Algerian Govern 
ment will ask that this proportion o 
repatriation be increased. Already, in 196 
Algeria has required an increase in th: 
posted prices assigned to the French com 
panies, although these are not used ii 
determining taxes or repatriation funds. 

In October, agreements were signe 
between Getty Oil, the Algerian Govern 
ment, and the state-owned oil company 
(SONATRACH) which were highly ad 
vantageous to Algeria. The public an 
nouncements indicated that the Algeria: 
Government considered the terms of thi 
Getty agreements as a model for all foreig: 
participation in the Algerian oil industry 
Under the agreements, Getty Oil will trans 
fer to SONATRACH 51 percent of it 
producing interests and will engage in a nev 
exploration project with SONATRACH or 
4,500 square miles of new acreage. 9 
producing interests of Getty Oil consiste 
of its 11.5 percent interest in the outpu 
of the Rhourde el Baguel field, a share o 
the pipeline spur from this field, and 
small interest in the Massdar ‘oil dis 
covery. SONATRACH will pay for th 
transfer of these assets by selling back u 
Getty Oil the crude oil to which it wil 
be entitled by the 51-percent interest a 
market prices (probably about $1.85 pe 
barrel). In the joint exploration ventu 
SONATRACH will hold 51 percent, whil 


THE MINERAL INDUSTRY OF ALGERIA 57 


Getty Oil will make a nonrepayable $2.25 
million advance and invest at least $16 
million over the next 5 years as the total 
cost of the exploration program. If oil is 
discovered, SONATRACH will make up its 
part of the investment on an annual basis 
up to 25 percent of its share of the crude 
oil produced. If requested, Getty Oil will 
buy SONATRACH's share of the crude 
at the average price Getty Oil receives for 
its crude on the market. 

In the event gas is discovered, Getty will 
relinquish all rights (presumably to gas) 
to SONATRACH. Getty Oil also agreed 
to high posted prices for crude oil which 
wil be $2.65 per barrel f.o.b. at Arzew, 
$2.635 at Bougie, and $2.595 at La 
Skhirra, Tunisia. Tax reference prices for 
Getty are $2.21 Arzew, $2.195 Bougie, and 
$2.155 La Skhirra. French companies’ tax 
reference prices are $2.05, $2.08, and 
$2.04, respectively, so that the implication 
of the Getty agreement for the 1969 
Franco-Algerian negotiations is clear. Getty 
also agreed to repatriate 75 percent of its 
sales revenue to Algeria as against the 
French 50-percent rate. 

Work was begun on the Mesdar-Skikda, 
36-inch crude oil pipeline, contracted in 
1967 to the Italian firm, Snam Progetti. 
Another new line to run from Hassi 
Messaoud to Arzew was contracted by a 
British firm, at a cost estimated as about 
$50 million. The line is to be a combined 
liquified petroleum gas (LPG) and con- 
densate carrier; LPG would be carried 
from Hassi Messaoud as far as Hassi R'Mel 
gasfield, where the condensate from the 
latter field would be picked up. The prod- 
ucts would be separated at Arzew prior to 
export. Production of natural gas liquids 
(condensate) at Hassi R’Mel is slated to 
increase sharply, when the field is tied to 
the new natural gas liquefaction plant to 


be built at Skikda. 


Natural Gas.—Production of natural gas 
increased markedly in 1968 based upon 
marketed gas data. Considerable quantities 
continued to be flared at Hassi Messaoud 
which were not measured or accounted. 
Late in 1968, a contract was signed with 
Technip of France and the Algerian Gov- 
ernment for construction of a new natural 
gas liquefaction plant at Skikda; Algeria 
was represented by Société Mixte Al- 
gérienne de Gaz (SOMALGAZ). The 
plant will consist of three units and will 
have a combined capacity to handle almost 
159 million cubic feet of gas annually. 
Tied into this contract was the construc- 
tion of two new vessels to carry the lique- 
fied natural gas, one to sail under the Al- 
gerian flag and the other under the French 
flag. 

Originally the plant and the supply net- 
work of pipelines was to be completed by 
1971, but the target was moved back to 
1972. Algeria had not signed up markets 
for the liquefied natural gas (LNG) as 
of the end of 1968, but negotiations were 
underway with Canada, Italy, and Spain. 
Late in 1968 a tanker carried 5,000 tons 
of LNG to Boston in the United States to 
relieve an emergency shortage; this in- 
dicates that Algerian LNG may move to 
the U.S. market under contract in the 
future. Under the new agreement, the 
Skikda plant will extract the ethane, 
butane, and propane for retention in Al- 
geria and will liquefy for export only the 
remaining methane. A petrochemical com- 
plex is being planned for Skikda in addition 
to the one under construction at Arzew. 
With the announced delay of the Skikda 
LNG facility to 1972, it is unlikely that 
the third liquefaction plant and network 
reported being considered for Arzew will 
move beyond this stage in the near future. 
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The Mineral Industry of Angola, 


Mozambique, 


and Portuguese Guinea 


By Eugene R. Slatick ! 


ANGOLA 


Angola's economy remained predomi- 
nantly agricultural in 1968, but minerals 
became increasingly important. There was 
a high level of activity in the established 
mineral industries and an interest in other 
mineral resources.” Portugal's Third Devel- 
opment Plan (1968-73) provides for spend- 
ing $888 million* in Angola, including 
about $406 million to develop the mineral 
sector of the economy. According to the 
plan, the main minerals to be sought are 
petroleum, iron ore, coal, phosphate rock, 
copper, mica, tin, and tungsten.‘ The future 
economic development of Angola appears 
to lie mainly in the mineral industry, par- 
ticularly in petroleum and iron ore. In 
1968 these two commodities together with 
diamond continued to be the most impor- 
tant minerals: The labor force of the min- 
eral industry in 1968 totaled an estimated 
32,000, including about 29,000 in the 
diamond industry. 


PRODUCTION AND TRADE 


Mineral production in 1968 was valued 
at $110.7 million, up from about $78 
million in 1967. Diamond accounted for 
$56.3 million, compared with $41.2 million 
in 1967. Continuing to rank second were 
petroleum products, which were valued at 
$18 million as compared with $14 million 
in 1967. The value of iron ore production 
rose sharply from about $5 million in 1967 
to $16.3 million in 1968, supplanting crude 
oil as the third-ranking mineral by value. 
Crude oil production increased in value to 


$12.4 million, compared with $8.9 million 
in 1967. 

By value, diamond remained the chief 
mineral export in 1967, accounting for 
$42 million as compared with about $39 
million in 1966. Two other major mineral 
exports were iron ore, $5.7 million, and 
residual fuel oil, $3.9 million. The chief 
mineral imports in 1967 were iron and 
steel semimanufactures, $17.2 million; dis- 
tillate fuel oil, $2.4 million; lubricants, 
$2.2 million; and fertilizer materials, $1.3 
million. The values of mineral trade and 
total trade for recent years follow: 


1 Foreign minerals specialist (petroleum), 
Division of International Activities. 

2Glad, A. L. Minerals Industries—Develop- 
ments and Outlook. State Department Airgram 
A-56, May 18, 1969, 6 pp. (This report pro- 
vided information for several parts of this 
subchapter.) 

3 Where necessary, values have been converted 
at the rate of 1 escudo (Esc.) equals US$0.035. 

* Journal of Commerce. V. 298, No. 21,821, 
Nov. 26, 1968, p. 11. 


Value 
(million dollars) 
Mineral Total 
commod-  commod- 
ity ity 
trade trade 
Exports 
19662 ase xezuiRvES 45 202 
19699 8 49 224 
Ih eee se 54 289 
Imports: | 
19. ets 16 197 
19»? A 28 210 
19;öÜ ?! 28 276 
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Table 1.—Angola: Production of mineral commodities 
(Metric tons unless otherwise specified) 


1967 


Commodity 1964 1965 1966 1968 
METALS 
Gold, metall troy ounces.. 7 2 ³·˙ axeudEde 
Iron, ore and concentrate th usand tons 899 815 791 1,154 8,218 
Manganese, ore and concentrate, gross weight. 550 88,180 9,150 
NONMETALS : 
Cement, hydraulic............. thousand tons 214 246 264 279 812 
Diamond 
GG ud eed thousand carats.. 874 t 887 * 968 9898 1,816 
Industrial.........................- do 275 1268 r 800 806 85 
Totül.occtssaucoxsscocecicU 8 do 1,149 1,155 1,268 1,289 1,667 
Salt, marine thousand tons.. 8 5 6 7 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 44,8465 22,872 29,916 27,048 80,608 
/ ³omw¹iꝛꝛ]qyꝛjſy ³⁰ q y Wwukseset 10,770 NAK 
N au gas, associated I. million cubic feet. 80,018 41,418 70,124 22, 594 NA 
etroleum 
Crude oil....... thousand 42-gallon barrels. . 6,585 4,784 4,660 8,880 3 6,401 
Refinery products: 
Motor gasoline................- do.... 416 1474 585 497 560 
e! 9 289 296 853 889 876 
Kerosine............-.---.--.- TON 46 54 55 57 64 
Distillate fuel oll. do.... 1,980 2,172 977 799 1,010 
Residual fuel oil...............- do 949 1,156 2,277 2,415 2,861 
Liquefied petroleum gas do 72 88 101 102 111 
Asphalt and bitumen do 44 68 66 46 68 
e! ³ðVjA⸗ m REM do.... 8,755 r 4,808 4,964 4,255 4,549 
* Revised. NA Not available. 
1 Mostl 


flared; some used in oilfield operations. 
? Includes production from Cabinda. 


COMMODITY REVIEW 
Metals.—Copper.—Copper has not been 


mined since 1963, when it was produced at 
Mavoio by Empresa do Cobre de Angola. 
In 1968 the company reportedly was con- 
sidering beginning operations again, but 
no specific area was mentioned. Funds for 
prospecting for copper were provided in 
the Third Development Plan. 

Gold.—During the year, Companhia 
Mineira do Lobito studied ways to exploit 
the gold deposits on its concession near 
the South Cassinga iron ore mine. A large 
gold deposit reportedly was found near 
Malanje; detailed information was not 
available. 

Iron Ore.—In the Cassinga area, iron 
ore reserves averaging 60 to 65 percent iron 
total at least 125 million tons, which 
consist of 95 million tons of pebble 
(alluvial) ore and 30 million tons of 
massive hematite ore. Banded hematite- 
quartzite ores at Cassinga have a tenor of 
35 to 53 percent iron and total an esti- 
mated 2 billion tons. The recently dis- 
covered reserves at Cassala-Quilungo, near 
Jondo, are low grade and total 500 million 


tons. Reserves at Cuima evidently are de- 
pleted. Other ore bodies not yet evaluated 
in detail are hematite-magnetite deposits 
(65 percent iron) near Andulo, north of 
Silva Porto, and titaniferous magnetites 
(48 percent iron, 26 percent titanium ox- 
ide) near Chitado, along the southern 
border. 

During the year only the Cassinga de- 
posits were worked by Companhia Mineira 
do Lobito. The company, however, ex- 
ported 33,605 tons of ore from stockpiles 
at Cuima, where operations stopped in 
late 1967. The pebble deposits at North 
Cassinga were worked throughout the year. 
Late in the year the massive ore deposits 
at South Cassinga were worked, and a 
2,000-ton-per-year treatment plant began 
operations near Tchamutete. As mining 
continues at North Cassinga, the pebble ore 
from outlying deposits will be transported 
to the beneficiation plant at Jamba by a 
long conveyor system, which is expected 
to be operating in 1969. The pebble de- 
posits are estimated to last for about 15 


5 Mining Journal (London). Mining Annual 
Review. June 1969, p. 296. 
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Table 2.—Angola: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
METALS 
Aluminum, metal, scradd ---------- 16 20 All to Belgium-Luxembourg. 
Copper, metal, serap— 804 18 Belgium-Luxembourg 10; West 
Germany 8. 
Iron and steel: 
Ore and concentrate 626,792 780,619 Japan 542,582; West Germany 227,678; 
United Kingdom 10,863. 
Metal: 
Jn7f.fß.ßf A ues Eu 108 9,709 Japan 9,708. 
Semimanufactures 1,850 1,572 Portugal 1,889; Spain 58. 
Lead, metal, scrap -2-2 218 295 Republic of South Africa 281; Belgium- 
Luxembourg 
Manganese, ore and concentrate 5,765 18,105 Japan 11,605; 15215 1.500. 
Zinc, all form 18 
metallic, n.e .es 1 Republic of South Africa 1. 
NONMETALS 
%%%%CGARTTCũ d ⁊ͤ . ole 87,157 22,181 Spain 8,925; Cape Verde 6,475. 
Clay mud clay products, including refractory 598 
brick: Brick tile, etc. 
Diamond...............- thousand carats.. 1,264 1,316 All to Portugal. 
Fertilizer materials, mineral. 1,672 1,375 Portugal 704; Italy 671. 
Gypsum and anhydrite -------------- 5,703 9,642 Mozambique 9,630. 
Pyrite, roasted... ---2-------------- ll 5,766 ......- 
loi pe MDC 84,516 30,565 Congo (Kinshasa) 18,147; Mozambique 
6,976; Southern Rhodesia 6,892. 
Stone, sand and gravel: 
Dimension stone: . 
ll... cuc etek 1,752 2,941 West Germany 946; Belgium-Luxem- 
bourg 788; Portugal 780. 
Marble --------- -MMM 490 862 Portugal 7 61; Mozambique 95. 
Hd. oe LLL ALL e LU ens we tie. 3 All to foreign ships. 
Nonmetallic minerals n.e.s_............--.- 18 28 Portugal 15; United Kingdom 6. 
MINERAL FUELS AND RELATED MATERIALS 
Coal, coke and briqu et 8 All to foreign ships' bunkers. 
Petroleum a romney: products: 
Gasol ine- thousand 42-gallon barrels.. 2 8 Foreign bunkers 2. 
e c2 c do.... 1,262 2,010 Portuguese ships 1,032; Portugal 492; 


! Includes small amount of distillate fuel oil. 


years, after which the hard-rock ore bodies 
will have to be worked.“ During the year 
Lobito negotiated for contracts to export 
ore to Japan and several European coun- 
tries. Two reports’ about the Cassinga 
deposits were published during the year. 
The port of Mogámedes, the outlet for 
iron ore from Cassinga, was renamed Port 
Salazar. 

Late in the year, Portugal's Siderurgica 
Nacional announced plans to build a steel 
plant with an annual capacity of 90,000 
tons of pig iron and 120,000 tons of steel. 
The plant would obtain power from the 
power station at Cambambe and use iron 
ore from Cassinga. 

The Cassala-Quilungo deposits are to be 
developed by Companhia do Manganes de 
Angola at a cost of about $300 million. 
Tests have indicated that the ore could 
be concentrated to about 65 percent iron. 
A German company, Kloeckner Industrie- 
Anlagen G.m.b.H., was studying the feasi- 


Foreign ships 410. 


bility of building a pelletizing plant with 
a capacity of 1.5 million tons per year. 

Nonmetals.—Cement.—Cement  con- 
tinued to be produced by two companies: 
Companhia de Cimento Secil do Ultramar 
(Secil), which has a 300,000-ton-per-year 
plant in Luanda, and Companhia de 
Cimentos de Angola, which has a 90,000- 
ton-per-year plant in Lobito. These two 
plants satisfy the domestic demand for 
cement. Secil plans to double its capacity 
by about 1972. 

Diamond.—In 1968 Companhia de Dia- 
mantes de Angola (DIAMANG), the 
countrys only diamond producer, had a 
record production of 1,667,187 carats, a 


Senn Mining. V. 4, No. 18, December 1968, 


p. 

7 "Hood, J. C. and Korpershoek, H. R. Proving 
Reserves and Mine Planning of the Pebble“ 
Deposits at Cassinga Iron Ore Mines, Angola. 
Trans. Inst. Min. and Met. v. 77, July 1968, 
Section A, pp. A89—A102. 

Metal Bulletin. Iron Ore Fields of the World: 
Number Thirty Seven. Cassinga of Angola. No. 
5347, Nov. 8, 1968, pp. 19, 22-24, 32. 
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Table 3.—Angola: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


1967 


Commodity 1966 1967 Commodity 1966 
METALS Fertilizer materials: Manu- 

Aluminum, metal...............- 608 651 factured: 

Copper, metall 540 414 Nitrogenous—k— -22 --- 9,081 9,628 

Iron and steel: Phosphatic................- ,88 5,892 
et and hydroxide........ 91 122 otassic.._............-.... 2,256 1,919 

Mixed 900 4,025 

cm EE AEA NAARAS ET AA 108 45 Ammonia.........-._...... 40 74 

Pig iron and ferroalloys.. 1, 862 893 GO ²˙ —ꝛ—ůñÜ. Pear 2,900 ...... 
mayors c and other primary Graphite 2 1 

See eee nes t 1,645 3, 508 Gypsum and anhydrite 218 181 
Semimanufactures pw 54,8830 81,181 Lime and limes tone 81 106 
Magnes ite 5 

Oxide. xiu i ci Sa EE Tae 4 27 Mica, unworked and worked..... 5,995 84 
Metlál..2...2- 0 decens 190 299 Pigments, mineral.............. 41 88 

Mercury. ...... 76-pound flasks.. 7 16 Potash, caustic................. 4 61 

Platinum troy ounces.. 32 NA ll 91 44 

Sue do.... 65,282 18,275 Soda, caus ti 1,582 2, 756 

Titanium oxide 1 198 Stone, sand and gravel: 

A ai o PEENE d ise long tons.. 50 66 imension stone: 

Zinc: Crushed or broken 217 284 
e.. aie. 8 2 ranite ----------- 1 1 
Mell! e eee 150 882 Marble 594 361 

Metallic ores and concentrates, Sand... ᷣͤ 88 2 15 

e c E 2 16 ur: 
Metallic compounds, n.e.8......- 11 5 Elemental................- 84 252 
Metals, precious, colloids, Diox ide 9 11 
amalgams and salts Sulfuric acid.............-- 1,595 2,838 
kilograms.. 192 NA Talc and steatite..............- 88 188 

Metals, n.e.8................... 7 11 Nonmetallic minerals, crude, 

NONMETALS JJJ.ö·é³%CF 8 1,086 120 

Abrasive materials: MINERAL FUELS AND 
Mineral, including pumice... 8 12 RELATED MATERIALS 
Grinding wheels and stones 10 Carbon black 

be8L08.. coco coo deme ek deas 1,852 1,447 Coal and briquets 82,151 19,861 

Bini. 88 1 Coal tar and other distilled 

Borates, natural! | rcs products 131 120 

Cement... -nn uk 8,178 9,669 Coke and semicoke............-. 680 562 

8 J NEUF HEROUM 86 r — 

lay and at Lo vi (including Petroleum, refinery products: 
Arete Gasoline 
Mineral..................- 827 8,874 thousand 42-gallon barrels.. 58 62 
Brick, Es See 702 1 Kerosine............. do.... 48 57 
Refractory brick, tile, etc. ... 1,815 195 Distillate fuel oil..... do.... 215 531 

Diatom ite 130 180 Lubrieants do 94 97 

Dolomite, calcined.............. 29 48 5 te gas 

Feldspar......................- 15 45 thousand 42-gallon barrels. . (3) 20 

Mc do 31 2 
Lots! do 446 769 
NA Not available. 
1 Less than 34 unit. 


29-percent increase over that in 1967.° 
Gem-quality diamond comprised approxi- 
mately 79 percent of total production, com- 
pared with about 76 percent during pre- 
vious years. The volume of overburden 
removed in 1968, largely with mechanical 
excavators, totaled 14.6 million cubic 
meters, including 1.9 million cubic meters 
from areas being developed. The gravel 
treated totaled 2,968,662 cubic meters 
(2,764,696 cubic meters in 1967) and had 
an average grade of 0.55 carat per cubic 
meter (0.46 carat in 1967). New diamond 
reserves were found in several areas. 

At yearend the company placed a second 
heavy-liquid concentration unit in opera- 
tion. Its capacity of 125 tons of gravel per 


hour is more than double that of the 
existing unit. The first two units of a series 
of small washing plants, also using heavy 
liquids, began operations. They are in- 
tended for use in areas where local condi- 
tions are unsuitable for setting up large 
units. 

During the year, DIAMANG success- 
fully prospected with a rotary drill adapted 
so that the cuttings could be collected 
(reverse circulation). After using an 8- 
inch-diameter pilot bit, the rig used a 
62-inch-diameter bit to drill to depths 


8 Companhia de Diamantes de Angola. Report 
and Balance Sheet for Year Ending Dec. 31, 
1968, pp. 2-6. 

? Mining Magazine. V. 118, No. 3, March 1968, 
pp. 172-178. 
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ranging from 115 to 215 feet. The large- 
diameter holes, which were drilled over 
a large area, were considered necessary in 
order to determine a reliable carat-to-waste 
material ratio. 

Preparations were underway during the 
year to grant diamond prospecting con- 
cessions to Anchor Diamond Corporation 
of South Africa," which will establish a 
company jointly with the Portuguese Gov- 
ernment, and to Companhia de Diamantes 
Oeste Angola, Oestediam, which was being 
established as a joint venture between 
the Government and USS. interests. 
DIAMANG's present contract with the 
Government will expire in 1971 and be up 
for negotiation. 

Phosphate Rock.—Late in the year a 
concession covering about two-thirds of 
Cabinda was granted to Companhia dos 
Fosfatos de Angola, a recently created com- 
pany comprised of Portuguese interests and 
Pickands Mather and Company, a United 
States firm. Phosphate rock deposits in 
Cabinda are estimated at 15 million tons; 
those in the Zaire District in northwestern 
Angola are estimated at 12 million tons. 

Sulfur.—At yearend Tenneco Angola, a 
subsidiary of Tenneco, Inc., was granted 
a 1,085-square-kilometer concession along 
the southwest coast of the Benguela Basin. 
Exploration for large sulfur deposits (min- 
eral rights also include gypsum and anhy- 
drite) was scheduled to begin in February 
1969. Outcrops of sulfur have been found 
on favorable geologic structures. If com- 
mercially exploitable deposits are found, 
the sulfur will be piped to Lobito for 
export. 


Mineral Fuels.—Petroleum.— Angola's 
petroleum reserves in 1968 were as follows: 
Crude oil, 500 million barrels (including 
450 million barrels in Cabinda); natural 
gas, 625 billion cubic feet (500 billion 
cubic feet in Cabinda). 

Crude oil production during the first 
half of 1968 averaged 7,165 barrels per 
day (b/d),” but by yearend it rose to 
14,797 b/d largely because of the start of 
production in Cabinda. Production in 
Cabinda is expected to average 40,000 
b/d in 1969. Cabinda Gulf Oil Co., whose 
concession covers most of the enclave, 
found the large oil deposit offshore in 


mid-1966, after about 9 years of explora- 
tion. Cabinda's crude oils have a low sul- 
fur content and have gravities ranging 
from about 26° API to 36° API. The 
first onshore oil deposit in Cabinda was 
found in May 1968.” 

Elsewhere in Angola, the most promising. 
discovery in 1968 was the North Quenguela 
field, about 30 kilometers southeast of 
Luanda on the concession held jointly 
by Companhia de Petróleos de Angola 
(PETRANGOL) and Sociedade Portuguesa 
de Exploração de Petróleos (ANGOL). 
Production from the field, which was being 
developed during the year, is expected to 
offset the declining output from the large 
Tobias field. 

Near yearend, Cabinda Gulf Oil Co. and 
the Portuguese Government modified Gulf's 
concession contract of December 1966. The 
modifications increase the concession rent, 
establish a temporary oil export tax, and 
provide for advances on the company's 
future financial obligations. In addition, the 
new terms allow the company to retain the 
concession areas it was to relinquish at the 
end of 1968. The areas would have totaled 
29 percent of the initial concession area. 

In April Compagnie Francaise des 
Petróles (CFP) acquired a 50-percent in- 
terest in the concessions held by ANGOL. 
CFP will be the operator in 7,500 square 
kilometers, mostly offshore, in the Ambriz 
area and in 15,300 square kilometers in 
the Cuanza area, near Luanda. 

At yearend 1968, Texaco  Petróleos 
Angola was completing negotiations to ob- 
tain exploration interests in ANGOL's off- 
shore concession in the north, and in 
ANGOL-PETRANGOL’s jointly owned 
concession in the north, which is mainly on 
land. Several other companies sought con- 
cessions during the year. 

PETRANGOL announced plans to raise 
the capacity of its refinery at Luanda from 
the present 14,000 b/d to 20,000 b/d.” 
ANGOL reported plans to build a 12,500- 
b/d refinery at Lobito by 1970. 


19 Mining 958 n Conon) V. 270, No. 
6929, June 7, 1968, 
11 Oi] and Gas 1 v. 66, No. 68, Dec. 
80, 1568, p. 103. 
12 Pages 309-110 of work cited in footnote 11. 
18 The Standard Bank of South Africa, Ltd. 
(Johannesburg). Supplement to The Standard 
Bank Review. Angola: An Economic Survey. 
September 1968, pp. 9-10. 


14 Page 157 of work cited in footnote 11. 
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MOZAMBIQUE 


The mineral industry continued to have 
a minor role in Mozambique, a largely 
agricultural country. Petroleum and iron 
ore were the centers of interest in 1968. 
Work began on the dam and hydroelectric 
facilities at the Caborra-Bassa Gorge on 
the Zambeze River. The project is ex- 
pected to advance the development of min- 
eral resources in the Zambeze River Valley, 
which is claimed to contain economic de- 
posits of a variety of minerals. The power- 
plant is expected to permit economic 
production of aluminum and electrolytic 
copper, and to encourage the building of 
a steel plant. The project will also result 
in the improvement of transportation routes 
to the area. 

Portugal’s Third Development Plan 
(1968-73) gives Mozambique about $227 
million,“ of which about $1 million is for 
developing the ilmenite deposits at Pebane, 
and $420,000 is for regional prospecting 
for other minerals. 

During the year the Portuguese Govern- 
ment granted Messina (Transvaal) Devel- 
opment Co., Ltd., a 2-year exploration 
concession in the Rio Püngue region, west 
of Beira. Mineral rights cover bauxite, cop- 
per, gold, and nickel.“ 


PRODUCTION AND TRADE 


The value of mineral production, exclud- 
ing petroleum products, in 1968 was not 
reported; however, it probably was be- 
tween $8 and $9 million, approximately 
the same as in 1967. Using imported crude 
oil, the petroleum refinery at Matola pro- 
duced products valued at an estimated $23 
million, compared with an estimated $21 
million in 1967. 

Detailed trade data were not available 
for 1967. The total export trade in 1967 
was valued at $122.6 million, compared 
with $112.6 million in 1966. Selected min- 
eral exports were valued at $15.1 million, 
as follows: Petroleum products, $12.9 mil- 
lion (10.7 million in 1966); metallic min- 
erals, $1.7 million ($1 million in 1966); 
and coal, $500,000 ($600,000 in 1966). 
Total imports in 1967 were valued at 
$200.4 million, compared with $209 million 
in 1966. 

Selected mineral imports were valued at 
$19.1 million as follows:“ Crude oil, $11.4 
million ($11.2 million in 1966) ; petroleum 
products, $4.9 million ($3.4 million in 


1966); fertilizer materials, $1.7 million 
($1.8 million in 1966); and coal, $1.1 mil- 
lion ($1.2 million in 1966). 


COMMODITY REVIEW 


Metals.—Beryllium, | Columbium, and 
Tantalum.—During the year a Japanese 
group representing Japan's Metal Associa- 
tion visited Mozambique to learn if it 
could be a source of beryl, columbite, and 
tantalite. Columbite and tantalite are mined 
principally in the Zambezia District. 

Gold and Silver.—The gold vein dis- 
covered in 1967 near Vila de Manica, at 
the source of the Chua River, was reported 
to be 90 centimeters thick and 10 meters 
wide.” 

Silver deposits were found near Nampala 
during a preliminary survey and evaluation 
of iron ore deposits in the area. Samples 
were collected, and the Government was 
considering drilling in the area.™ 

Iron and Steel.—In early 1968 the 
Japanese Sumitomo Group announced plans 
to participate with the Portuguese Govern- 
ment in developing the iron ore deposits 
near Namapa, where reserves were esti- 
mated at 360 million tons containing 60 
to 64 percent iron. In early 1969, however, 
the Group canceled its plans because sur- 
veys failed to confirm the estimates of the 
reserves.“ 

Plans to build a steel plant near Beira 
evidently have been abandoned. The Gov- 
ernment canceled the license to build the 
plant because no definite plans had been 
submitted. 

The Government's authorization of Com- 
panhia de Uranio de Moçambique to build 
a 250,000-ton-per-year steel plant near 
Tete was still conditional, pending the 
submission by the company of economic 
studies and investment. The area near 
Tete contains iron ore and coal. 


16 Where necessary, values have been con- 
verted at the rate of 1 escudo (Esc.) equals 
830.035. 

16 Mining J PM eens V. 271, No. 6989, 
Aug. 16, 1968, 

17 Instituto Ne 1 de Estastistica (Portu- 
gal). Anuario Estatistieo. V. 2, Provincias 
Ultramarinas. 1967, pp. 186-188. 

18 Pages 116-171 of work cited in footnote 17. 

19 Journal of Commerce. V. 297, No. 21,722, 
July 8, 1968, p. 12. 

2 World Mining. V. 4, No. 11, October 1968, 


p. 54. 
31 Mining Journal (London). V. 272, No. 6964, 
Feb. 7, 1969, p. 117. 
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Table 4.—Mozambique: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1964 1965 1966 1967 1968 
Aluminum, baakit. gre gross s welt „ 6,278 5, 688 5, 818 6,276 3,275 
Beryl concentrate, gross weight... .........- 888 219 80 16 94 
Bismuth, mine output, metal content......... 8 6 2 2 
Cesium, pollucite, gross weight 4 Fr eeu. Lites 
Columbium and tantalum: Ores and concen- 
trates, gross weight: 
Columbite-tantalite r 46 r 52 56 89 62 
Mell!!! -222-222 154 85 79 70 90 
Sold. ; ore and concentrate, gross weight 122 840 696 214 NA 
Gold, metal..............-.--- troy ounces. 40 82 22 22 6 
Thorium (monazite Kkilo gramm 11 300 350 
Tin, ore and concentrate, gross weight 
long tons 101 584 446 .......-. 
NONMETALS 
Abrasives, natural 2, garnet kilograms.. ese 2,724 1,586 1,021 9,012 
T cco ee ue wee ( 88 80 486 507 120 
cna” hydraulic.......... thousand tons 182 220 226 e 248 288 
e (including montmorillonite) 825 2,728 8,866 4,681 8,818 
Kaolin (including china clay). .......... 10 05 50 577 350 
Dise k HRS LESE 80 b 209 
eh ³¾ ³ A Ge dekusca 5090 oboe 120 100 
Gem stones, tourmaline kilograms. . 2,455 817 4,540 4,128 866 
EMG esos 8 6,629 6,472 NA NA NA 
Lithium minerals (mainly lepidolite)......... ......... 7 NA 250 748 
Mica (mainly sera) 10 NA 100 836 
POrite so cece fice clo ue ec LiT cue f Serinus 
MN EA A E kilo Ls 3462  *405,400 ......... r 80,000 5802,628 
Salt, marine thousand tons 26 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous............ thousand tons 245 288 295 282 814 
Pee refinery products: 
e....thousand 42-gallon barrels. . 864 887 999 t 1,126 71,182 
Distillate fuel oil...............- do.... 998 1,106 1,436 11,676 71,844 
Residual fuel oil................- do- 1, 640 1,609 1,989 r 2, 108 12,878 
Liquefied petroleum g8s.......... do.... 26 80 e 81 t 56 ? 78 
ll! ³ do 3, 528 3,632 4, 455 r 4, 965 76,477 
* Estimate. r Revised. NA Not available. 


1 The following commodities are also produced, but the amounts generally are small or quantitative data 


are lacking: 
and euxenite (5,700 kilograms produced in 1968). 


Construction materials (clay, sand, gravel, dimension stone), limestone, samarskite, amazonite, 


2 In I S 285 kilograms of industrial topaz was produced. 


uartz tal. 
4 Iüeludes. 400 kilo uartz crystal. 
5 Includes 2,628 a ely of o: pe uartz crystal. 
* Includes 20 to 80 tons of rock sa 
7 Estimate based on data for 11 months. 


Nonmetals.— Cement.—During the year 
Companhia de Cimentos de Mocambique 
announced plans to increase its production 
by 60,000 tons per year, mainly to supply 
cement for the dam to be built at the 
Cabora-Bassa Gorge. Cement for the dam 
would come either from the company’s 
plant at Dondo or from a new plant that 
would be built at Tete, about 100 kilo- 
meters below the dam site. The company 
also has cement plants at Nacala and 
Matola, near Lourengo Marques. 

Fertilizer Materials.—Early in the year 
the fertilizer plant at Matola began--full 
operations. The sulfuric acid facility has 
been operating since November 1967. 


It annually except in 1968. 


Ammonium sulfate and single superphos- 
phate will be produced.“ 

Gem Stones.—A deposit of tourmaline 
reportedly has been found at Nova Freixo, 
80 kilometers from the Malawi border.” 
According to press reports, French, Japa- 
nese, and North American financiers have 
shown an interest in purchasing semi- 
precious stones from Mozambique.“ 

Mineral Fuels.—Coal.—Coal is mined on 
a  200-square-kilometer concession at 


32 Journal of World Phosphorus and Potassium. 
No. 33, January/February 1968, p. 9. 

23 Mining Journal (London). V. 271, No. 
6951, Nov. 8, 1968, p. 368. 

31 Overseas Review rs Barclays Bank 
D.C.O. September 1968, 
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Table 5.—Mozambique: Exports of 
mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 


METALS 
Aluminum, bauxite and con- 


centrate..............-.--..- 5,890 *6,200 


Bery Um beryl ore and con- 
V6 cea eee E E 82 * 160 
Bismuth, ore and concentrate 
kilograms.. 1,000 *1,000 
Chromium, ore and concentrate... 37,048 NA 
Columbium and tantalum: 
Columbite-tantalite 
ograms.. 72, 500 75, 000 
Micro lite do.... 70,012 * 60,000 
Copper: 
Ore and concentrate......... 680 e 200 
MattB-.-. ecco cdsacso theses 456 NA 
Iron and steel 
Ore and concentrate. 6,582 NA 
Metal: 
Sera 5,889 NA 
Pig iron, ferroalloys and 
materials...... 28,826 NA 
Lead, metal, including alloys, 
unwrought, and semimanu- 
n, 760 NA 
Tin, ore and concentrate 
long tons 54 NA 
Other, nonferrous metal scrap 
and Fastee ese reRe 27,528 6,988 
NONMETALS 
Abrasives, natural, garnet 
kilograms.. 8,789 NA 
Asbestos - 206 NA 
Cement. ...---.----=-22--2-22.-. 11,468 NA 
iays i and clay products, crude 
» montmorillonite 3,469 4, 000 
Diatomite and other infusorial 
Ari URN 80 di 
e -2-22-2222 CARES 181 (°) 
Precious and semiprecious stones: 
azon ite kilograms.. 22,870 NA 
Tourmaline do 797 NA 
Salt, marine 8,924 NA 
MINERAL FUELS AND 


RELATED MA 
Coal, bituminous and coke 
Petroleum refinery products: 


85,912 78,411 


Gasoline 
thousand 42-gallon barrels.. 770 915 
Distillate fuel oil... - do.... 772 1,082 
Residual fuel oil do.... 1,882 2,128 
„Estimate. NA Not available. 


Moatize, near Tete, where reserves of min- 
able coal total about 300 million tons." 
The coal is used mainly by the railroads. 

Petroleum. Exploration continued dur- 
ing the year, but no oil discoveries were 
reported. The natural gas deposits found 
in the past have not been developed com- 
mercially. Concessions covered most of the 
potentially petroliferous areas of the coun- 
try, both onshore and offshore. 

During the year Mozambique Gulf Oil 
Company and Pan American Oil Company 
were granted another joint concession, 
covering 47,700 square kilometers, which 
gives the combine about 167,100 square 


Table 6.—Mozambique: Imports of 
mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum, metal, including 
i 466 NA 
Copper, metal, matte and | 
ught.-...-. 2. e dc 627 1 89$ 
lona and steel: Metal: i 
POLI EN MY VU an 
n, » Pp 
" MOORE MON OR 11,886 NA 
anufactures...... 59,046 88,640 
Tin: Metal, including alloys 
all forms ong tons.. 4T NA 
SU NONMETALS 
MCN TERES 489 NA 
Clay bee e ct products, in- 
uding re ary bricks: 
Brick and tile 2,091 NA 
p deed materials, manu- 
a : 
Nitrogenous— 15, 854 
ther 9.441) 28, 500 
Stone, sand, and gravel: 
mension stone 952 
Sand and gravel........ 1,779 NA 
Other nonmetals 14 NA 
MINERAL FUELS AND 
RELATED MATERIALS 
Coal, coke and briquet. ..... * 228,484 209, 296 
Petroleum: 
thousand 42-gallon barrels. . 4,884 6,008 
Refinery products: 
Gasoline.....do.... 240 261 
Kerosine..... do.... 167 156 
Residual fuel oil 
thousand 42-gallon barrels.. 888 420 
Lubricants...do.... 69 70 
* Estimate. NA Not available. 


1 Semimanufactures. 
2 Included with semimanufactures. 


kilometers of concession area. Texaco, Inc., 
a newcomer, received a 16, 800-square- 
kilometer concession in northern Mozam- 
bique. West Germany’s Gelsenkirchener 
Bergwerks A.G. (Gelsenberg) acquired the 
10-percent share that France’s Entreprises 
de Recherches et d’Activités Petrolieres 
(ERAP) held in an exploration venture 
with Société Nationale des Pétroles d’Ac- 
quitaine (SNPA) and Anglo-American 
Corporation of South Africa, Ltd. (AAC). 
Gelsenberg also acquired an additional 10 


% The Standard Bank of South Africa, Ltd. 
(Johannesburg). Supplement to The Standard 
Bank Group. Mozambique: An Economic Survey. 
November 1968, p. 8. 
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percent in the concessions from AAC, mak- 
ing the ownership of the group as follows: 
SNPA, 40 percent; AAC, 40 percent; 
Gelsenberg, 20 percent. 

The capacity of the refinery at Matola, 
near Lourenço Marques, is to be increased 
from 16,240 barrels per day (b/d) to 
about 40,600 b/d by late 1970. Sociedade 
Nacional de  Refinacao de  Petroleos 
(SONAREP), the operator, estimates that 
the expansion will cost about $26 million. 


The increased capacity will enable Mozam- 
bique to increase exports of products to 
neighboring countries. 

Two crude oil storage tanks, totaling 
600,000 barrels in capacity, were being 
constructed near the refinery. When com- 
pleted, they will raise the total crude oil 
storage capacity to about 1 million bar- 
rels. The storage capacity for refined prod- 
ucts was also being increased, but detailed 
data were not available. 


PORTUGUESE GUINEA 


No mineral developments were reported 
in 1968, and production probably con- 
sisted only of small amounts of construc- 
tion materials for local use. T'wo possible 
important mineral resources are bauxite 
and petroleum. Deposits of bauxite totaling 
110,000 tons reportedly exist near the 
border with Guinea, but they have not 
been exploited because transportation to 
the area reportedly is inadequate. 

Esso Exploration Guiné, Inc., the only 
petroleum exploration company, drilled 
during the year, but no discoveries were 


reported. Several wells, all dry, were drilled 
in past years in the coastal areas in the 
northwest. 

In 1967 the country's imports of mineral 
commodities were valued at $1.27 million, 
compared with a value for total imports 
of $16.4 million.“ Data for 1966 are in- 
complete. The 1967 mineral imports were 
cement, 7,810 tons; gasoline, 37,414 barrels; 
kerosine, 16,655 barrels; and distillate fuel 
oil, 55,144 barrels." 

æ Where necessary, values have been converted 


at the rate of 1 escudo (Esc.) equals 30.0365. 
** Page 147 of work cited in footnote 17. 
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The Mineral Industry of Argentina 


By Garn A. Rynearson! 


The Argentina mineral industry made 
notable progress during 1968 in harmony 
with the success attained by the Govern- 
ment's stabilization program. In a climate 
characterized by unusual political and eco- 
nomic stability, the industry registered sub- 
stantial increases in production of crude 
petroleum and refinery products, of most 
iron and steel products, and of cement and 
other nonmetallic mineral commodities con- 
sumed by the construction industry. With 
the exception of a strike over working 
hours at oil refineries, which resulted in 
the dismissal of a large number of em- 
ployees at one refinery, the mineral in- 
dustry was relatively unaffected by labor 
disputes. Official figures indicated the 
nationwide loss of man-days of work due 
to strikes in all sectors was only 23,500 
days in 1968, compared with 244,800 days 
in 1967 and 1,912,800 days in 1966. 

Important steps were taken during the 
year to implement future growth of the 
mineral industry. As a result of new Gov- 
ernment policies, large investments were 
committed to projects involving explora- 
tion, production, and refining of petroleum 
and to expansion projects in the iron and 


steel industry. Several expansion projects 
also were underway to increase the in- 
dustry's capacity to mine and process lead 
and zinc ore, sulfur, and other commodities. 
In addition plans were well advanced to 
expand several cement plants, to construct 
new petrochemical facilities, and to open 
numerous reserved areas for large-scale 
mineral and petroleum exploration. 

A $5.5 million preinvestment mineral 
survey of parts of San Juan, Mendoza, and 
Neuquén Provinces was completed by the 
Argentine Government and the United 
Nations Special Fund in June, and a final 
United Nations report on the results of 
the 5-year investigation was prepared. This 
study resulted in the discovery and partial 
evaluation of a number of large, low-grade, 
porphyry-type copper deposits with asso- 
ciated molybdenum, as well as indications 
of other types of copper, lead, and zinc 
mineralization of possible commercial sig- 
nificance. The Government planned to 
issue an international call for bids on ex- 
ploration concessions, including the option 


1 Physical scientist, Division of International 
Activities. 


Table 1.—Argentina: Selected economic indicators 


Indicator 


Population at midyear, in thousands 30 de 


dor PARODA NE inn (GNP): 1 


in million 1967 dollars 
Poe n change from previous yea 
EN —r capita, in 1967 dollars 


1966 1967 1968 

——————— —— 22,691 28,031 28,428 
T———— 14,685 14,945 P15,650 
—— eras —1.0 41. 8 P+4.7 
SSS € 647 649 668 
Sie Meier setae 129.1 129.1 P 189.8 
PFF 437. 5 P 563.4 » 606.2 
VV 31.9 29.2 16.2 

29.9 27.4 9.6 


P Prelimin 


ary. 
1 s S. Agency for International Development. Economic Data Book for Latin America: Argentina. April 


1969 
2 Converted at 850 Argentine pesos per U.S. dollar. 
3 Minis 
quarter, 1969. 


terio de Economía y Trabajo, Repüblica Argentina. Informe Economico, 4th quarter, 1968 and 1st 
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to acquire exploitation rights, in selected 
areas during 1969. In the meantime, fur- 
ther exploratory work was undertaken 
jointly by provincial agencies and the 
Dirección General de Fabricaciones Mili- 


tares, the national agency in charge of. 


mineral development. 

A similar preinvestment mineral survey 
was being conducted by Fabricaciones Mili- 
tares and the Instituto Nacional de Geo- 
logia y Minería in parts of Salta, Jujuy, 
La Rioja, Catamarca, and Tucumán Prov- 
inces. Although this $8 million project was 
only in the early stages of geological 


photointerpretation and geochemical pros- 
pecting, it was reported that promising 
copper deposits already had been found in 
La Rioja and Catamarca Provinces. 

Several calls for international bids to 
develop the Sierra Grande iron ore de- 
posits in Río Negro Province failed to 
bring forth satisfactory proposals, but the 
Government continued to place a high 
priority on the project. It was reported 
that Fabricaciones Militares began a pilot 
plant feasibility study on the possibilities 
of pelletizing Sierra Grande ore using do- 
mestic coal from Río Turbio. 


PRODUCTION 


Output of most of the more important 
minerals, metals, and fuels produced for 
domestic consumption increased signifi- 
cantly during 1968. Although a 2-month 
shutdown for repairs to the nation's only 
large blast furnace resulted in a net de- 
crease of about 5 percent in total pig iron 
output, the steel industry trebled pig iron 
imports and managed to increase its crude 
steel production about 17.5 percent to a 
record level and its output of hot-rolled 
semimanufactures about 14 percent to 
equal the record level attained in 1965. 

The nation's cement producers utilized 
most of their installed capacity to produce 
a record amount of portland cement for 
the booming construction industry. Most 
producers of raw materials for cement and 


concrete and other mineral commodities 
consumed in construction also met the 
challenge of higher demand by raising 
output of their products. 

In the mineral fuels sector, attainment 
of record levels in the production of crude 
oil (up 9.4 percent) and in the amoünt 
of natural gas marketed (up 11.5 percent) 
represented important contributions to the 
national economy. Production of washed 
coal increased 14.6 percent to 471,400 tons; 
however, sales during the year amounted 
to only 355,200 tons, compared with 
353,800 tons in 1967, as inadequate trans- 
port facilties continued to be a major 
problem in moving the coal from the re- 
motely located fields to potential consumers. 


Table 2.—Argentina: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1964 1965 1966 1967 1968 » 
METALS 

Antimony, mine output, metal contenttti nnr 1 (accom 
Beryl concentrate, gross weight 189 225 255 269 598 
Bismuth, mine output, metal content kilogram e. 444 78 8,126 
Columbite-tantalite, gross weight. doos ncn 267 5,726 8,000 ....... 
Copper, mine output, metal content..................- 846 518 887 501 
Gold, mine output, metal content troy ounces.. 808 84 160 35 14 
Iron and steel: 2 

Iron ore and concentrate thousand tons 95 116 156 226 277 

Pig IPOl.. o . Lee oe do- 588 663 522 604 574 

Froalss 2eM[MMŇ do 15 18 r 22 18 NA 

Steelingots.-..... Lee ee cruel cL ou Sed do- 1,265 1,368 1,267 1,826 1,559 
P emimaguiactures (rolled produets) do... 11, 328 1. 537 1, 274 1, 848 1,687 

a 

Mine output, metal content... ............-.-.-....- 25,924 32,286 29,488 32,258 26,616 

Metal 5. k.. eo oe ,000 32, ,0 s 25, 
Manganese ore and concentrate, gross weight: 

80 to 40 percent manganese 19,400 20,868 11,768 26,856 27, 060 

Less then 30 percent manganese ----------2- 17,868 8,751 16,002 10, 179 8,941 
MOICUIS....-- e eco uc mee EE cee 76-pound flasks.. ....... ....... 29 tr 
Silver, m mine output, metal content. thousand troy ounces.. 1,948 2,286 2,207 1,697 2,422 


See footnotes at end of table. 
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Table 2.—Argentina: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


71 


Commodity ! 1964 1965 1966 1967 1968 » 
METALS—Continued 
Tin, mine output, metal content long tons 8498 497 458 802 701 
Tungsten, mine output, metal content 29 69 69 107 184 
Uranium, mine output, U: Os content kilograms.. 33, 536 44,987 249 28,288 42, 688 
1 mine output, metal eontent . J)%%CVCCͤ!... eres, aaee 
ne: 
Mine output metal eonten ti .. 22,913 29,679 26,446 27,204 26,286 
— — ⁵ð⅛ '———— ᷣ 22, 20 28,600 722,300 28,000 21, 000 
NONMETALS 
Abrasives, natural, n.e.s., garnet 90 60 85 95 65 
Bostol. ³ͤG—G—!. roe v Dd eens 492 220 57 500 846 
Bartà.- oe owed ace AAA AAA 8 14,505 19,816 17,987 22,052 16,178 
Boron materials, erudde kk. 16,115 45,700 35,345 17,968 21,026 
Calcite, nonoptical eee eee ete ate E m LE aR re mer ee aoe 6,763 *6,500 5, 098 6,866 5,960 
coment hydraulie ccc thousand tons.. 1 2,913 8,805 13,484 8,651 4,211 
88 /// AſhAͥͥſddZ—ZWddddddWVd Secu sees 88,685 42,031 55,467 5,084 66,426 
ys: 
Bentoniuie beer seewee 36,928 47,666 42,682 42,459 46,652 
Decolorizing ela 3,602 , 543 4,172 6,976 10,427 
FFI ³o¹ e.... 8 42,727 72,948 73,430 64,096 72, 148 
Retractors CUB EEEE eee ik eats 94,020 118,062 118,062 115,875 114,549 
GG;«ö³ :⁰Bww thousand tons 29 45 530 88 1, 320 
Dent D RLIAOOicgRe 7,772 6,145 10,948 8,146 6,547 
///» ⁵—— ELLE M a 9,273 21,640 21,409 20,350 20, 508 
Fertilizer materials: 
Crude natural phosphates (gu&no)................. 180 120 65 236 294 
Manufactured, nitrogenous: 
Ammonia, anhydrous §........-.....---.----- 4,981 5,692 5,967 5,480 NA 
Ammonium sulfate 5... 2. 2-0-2222 2 -e- 13,291 11,653 18,141 12,678 NA 
Fluorspar, all grades 11,524 11,687 16,088 19,255 19,896 
Grapa |^ PD TAA EEA ANE AE ET Nae AE EET 222 18 15 214 110 
Aden %%%%˙CöÜð1:.v1 ꝛ! ...!... 8 154,542 246,812 288,202 264,653 371, 031 
Sh um minerals 725 2 1 
W xcu cu Ele ruido ͥ y uai Lec t 143 105 132 136 94 
Waste and scrap. ...........-.- eee 532 118 958 1,003 597 
Pigments, natural mineral, ocher. .....................- 25 48 65 40 85 
Quartz and quartzite: 
Common quarte« 21,433 35,625 49,780 47,585 45, 500 
u CCC P. 766,720 730, 571 761,802 804, 324 915, 261 
Jö%ô§ö%ð·09m 8 98,9 137,931 180,429 116,907 192,959 
Salt, all types 393,112 766,712 893,720 857, 611 740, 200 
Sodium compounds, n. e. s., caustic soda 22ß naaa 40,630 51,145 50,842 47,564 NA 
Stone, sand, and gravel, n. e. s.: 
Dimension stone: 
Marble and other ealeareoun s 16,156 15,670 24,150 23,773 20,878 
Other, excluding quartzite: 
Flagstone -2-2200 16,490 24,643 29,004 32,718 25,874 
FFII: 8 7,02 54 7,679 9,909 12,441 
endende JJ ðâſ ( RP ERES 26, n 22,061 ues 7,482 12,267 
Crushed and broken: 
Sete E 102,402 104,800 139,566 198,018 138, 682 
Limestone thousand tons , 59 7,619 „25 „491 0,896 
Other calcareous, mar ble 28,907 52,976 49,768 57,491 58,804 
Rhodochrosite, including ornamental. 122 809 206 169 
Other excluding quartzite: 
ii. 8 thousand tons 2,189 2, 566 2,748 3, 101 4, 361 
Miscellaneous.. s 204,379 203,833 182,887 275,928 715, 472 
Grável..:- 2 i ee thousand tons.. 1,820 1,499 ,896 8,205 ,968 
Sand, excluding glass sand. ................- 988 5, 20 5, 726 6, 884 7,409 8,178 
Strontium mineral, celestite..............._....------.- 8 8 870 80 7 
Sulfur, elemental, ! 88 22,307 23,766 30, 422 32,796 33, 688 
Sulfates, natural: 
Aluminum Seder "Me ͤ;- - ER 12,716 7,707 8,884 2,614 2,187 
Iron (melanteriteedggdgds „ 900 362 185 
agnesium (epsomite n 2,637 8,020 1,136 1,471 1,996 
Sodium (mirabiliteã-ꝛꝛꝛꝛ 777 9,242 21,927 21,908 27, 617 ; 
Talc and related materials: 
Pyrophyllíté cso. ß ede seus esce 7,245 9,267 6,640 7,867 6,252 
U ³·¹wi1 ³⁰¹¹¹www ⁵²o.A u) iae 6,409 1,350 2,767 1,327 1,940 
yu IMMER TEMPLI REM EE 11,144 20,851 20,442 16,908 19,146 
Vermiculite......-._.---. I 8,698 ,68 4,162 ,904 2,811 
TC 2 o ceo a ts d eres Metco! 80 6 25 4 


See footnotes at end of table. 
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Table 2.—Argentina: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity ! 1964 1965 1966 1967 1968 » 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 4,401 8,817 *65,800 8,857 1,326 
Carbon black ......nl.nusscozeee 11,400 14,500 20,000 24,000 80,000 
Coal, all grades thousand tons 332 374 357 411 ¢471 
Coke, all types .. uana bodas Kad E do.... 460 468 896 462 865 
Gas, natural: 
Gross production 3 million cubic feet.. 232,572 220,286 210,576 228,419 249,486 
Marketed 8$.........--.-. Lc c cell LLL eee nne do * 180,996 * 158,898 164,280 169,257 188,806 
Natural gas liquids: 
Natural gasoline. ...... thousand 42-gallon barrels. . 896 1,160 979 600 537 
Liquefied petroleum gases do.... 1,328 1,247 1,188 1,098 1,299 
Peat, agricultural 8,877 8,652 5,194 2,298 NA 
Petroleum: 
Crude oil. ...........-- thousand 42-gallon barrels.. 100,276 98,276 104,760 114,673 125,488 
Refinery products: ? 
Aviation gasoline. .................-..- do- 384 190 456 550 351 
Motor gasoline and naphthas do.... 1 23,777 *27,487 *29,898  À 30,648 30, 198 
H/ 1 ũ ũ̃q Z y ERE et do 8, 502 7,727 7, 188 6,714 6,281 
rr ³•wdd ee do 779 943 1,108 1,460 1,708 
Distillate fuel 0il......................- do.... 17,958 22,358 26,587 27,284 28,918 
Residual fuel oil......................- do.... 46,868 52,906 654,288 53,030 54, 188 
Liquefied petroleum gas do.... 2,436 2,617 2,600 2,845 8,456 
LUubFHOARnts..-— o cece ec ee do.... 979 1,058 983 875 961 
Asphalt and bitumen, refinery..........do.... 2,910 2,265 1,823 2,071 8,702 
White spirit do.... 304 302 263 282 228 
Solvenis.. oĩðV Lee Ce es do 438 481 420 898 891 
Petroleum coke. .............- thousand tons 851 856 424 435 486 
Refinery gas 33... million cubic feet. 9,712 9,768 10,774 11,115 9,616 


P Preliminary. r Revised. NA Not available. 

! In addition to commodities listed, Argentina produces unreported amounts of cadmium metal, lime, perlite, 
pumice, and Thomas slag and urea for fertilizer use. Sporadic production of small quantities of chromite, 
corundum, molybdenite, and unspecified titanium minerals was reported during the period covered but these 
commodities are not listed. 

2 Metal and alloy data were compiled from statistics published by Instituto Latinoamericano del Fierro y 
el Acero, and exclude small quantities of foundry-produced crude steel and castings totaling approximately 
15,000 to 25,000 tons per year. 

3 Estimates based on statistics compiled by American Bureau of Metal Statistics. 

Data include white and special cement as well as common portland cement. 

5 poput reported by Fundación Investigaciones Económicas Latinoamericanas. 

6 Excludes a relatively small quantity of usable but noncommercial washed coal. 

1 Coke and coke breeze produced by Sociedad Mixta Siderúrgia Argentina (SOMISA), the principal producer. 

8 Converted from cubic meters at rate of 1 cubic meter equals 35.3145 cubic feet. 

? Includes some products derived in part from natural gas and natural gasoline. 


Source: Instituto Nacional de Geología y Minería and Dirección Nacional de Energia y Combustibles for 
most commodities. Principal exceptions are indicated in footnotes. 


TRADE 
Mineral commodities constitute a rela- Value 
tively small part of Argentina's exports; (million dollars) 
however, imports of such commodities, 1966 1976 
principally iron and steel products and 
: Exports: 
mineral fuels, represent about 30 percent Mineral commodities: 
of the value of all imports. A tabulation Metals. 11.9 16.6 
í y : ee Nonmetals.........-. 2.0 2.2 
comparing trade in mineral commodities Mineral fuels... ...... 15.1 8.9 
and total trade follows: 
TOCA) coco Sccssssce 29.0 27.6 
All commodities, total 1,698.2 1, 464. 5 
Imports: 
Mineral commodities: 
etals «v 208.1 198.2 
Non metals 27. 5 80.5 
Mineral fuels 111.0 101.4 
otal...........-.- 846.6 880.1 
All commodities, total. 1,124.8 1,095.8 
Net trade balance: 
Mineral commodities... .... — 817.6 —802.5 
All commodities, total +468.9 7869.0 
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Preliminary data for 1968 indicated 
Argentina's trade surplus fell sharply to 
$198.7 million as the total value of exports 
decreased to $1,367.9 million and imports 
rose to a total of $1,169.2 million. Although 
data for many of the mineral commodities 
traded were not available, an increase in 
the value of exports and a net decrease in 
imports were indicated. 

Exports of iron and steel products, 
especially bars and rods, profiles, and pipes, 
increased sharply from a total value of 
about $11.7 million in 1967 to $24.7 mil- 
lion in 1968. Also notable was a $2.3 
million increase in the value of fuel oil 
exports to a total of about $9 million. 

Although imports of pig iron increased 
from 98,000 tons in 1967 to 280,400 tons 
in 1968, the net value of all iron and steel 
products imported decreased from approxi- 
mately $136 million in 1967 to $124 million 
in 1968. Decreases of about $3.6 million 
in iron ore imports and $4.9 million in coal 
and coke imports were attributable to the 
difficulties encountered in blast furnace 
operations. Increased production. of domes- 
tic crude oil permitted a reduction of about 
$9 million in crude oil imports, but this 
savings was largely offset by an increase 
of about $6.2 million in the value of gas 
oil imports. Available data also indicated 
increases of about $4.7 million in the value 
of unwrought aluminum imports and about 
$3.7 million in copper imports. 


Table 3.—Argentina: Exports of mineral 
commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum, metal, including 
alloys, all form 11 10 
Beryl ore and concentrate........ 248 266 
Copper: 
Ore and concentrate 1. 267 194 
Metals, including alloys, all T i 


forms 
Iron and "tesi: 
Ingots, and other primary 


Ill uo AE 12,188 3,888 
Semimanufactures: 
Bars and rods: 

Wire rod 26,845 35, 574 

Other 7,883 13, 643 


Angles, shapes, sections.. 8,961 3, 515 
Universals, plates, 


sheets 2,561 1,857 
Wife). 22 ciere 2,828 65,276 
Tubes, pipes, fittings.... 20,521 38,289 
Other᷑r᷑ 29 161 


Table 3.—Argentina: Exports of mineral 
commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS—Continued 
Lead: 
Ore and concentrate 218 660 
Metal, including alloys, all 
e zc 1 1 
Silver, metal 
thousand troy ounces.. 219 774 
. . kilograms.. 4,114 2,999 
in: 
Ore and concentrate 
long tons.. 3,222 4, 118 
Metal, ineluding alloys 
long tons 1 () 
Tungsten, ore and concentrate 50 107 
Zinc, metal, including alloys, all 
r eee eee 102 935 
Other: 
Ore and concentrate, n.e.s. _ _ 2 unte 
Ash and residue containing 
nonferrous metal 347 256 
Metals, including alloys, all 
orms, n. e. s (2) 2 
NONMETALS 
lr]: E 233 55 
Boron materials, crude natural 
borateS.-.—... ee eee 160 158 
Cement. se y 7,518 16,870 
Clays 
Benton ite 6,442 5, 350 
RKaol ns es 42 
Ohh ĩðâ eke sce 8 53 
Fluorsparr᷑‚r 881 345 
i unes 18,437 13, 312 
ime... on m cue nhe 67 30 
55 AMETE 8 332 316 
ORY o ln ⁰ mt i ees 218 60 
Rhodochrosite, ornamental 
kilograms.. 1,550 19,108 
SO is ↄ 8 „888 49, 018 
Stone, sand and gravel: 
Dimension stone 4,097 6,300 
Dolomite. ................- 1,430 2,401 
Other. ml. cess 124 141 
Tale, steatite, soapstone, 
yrophyllite.................- 65 125 
Other nonmetals. .............- 242 956 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural... 5,967 6,601 
Carbon black..................- „213 4,268 
Coal, all grades 1,400 5 
as, hydrocarbon, liquefied or 
not ue e ;: 517 1,712 
Petroleum 
Güde clos 3,088 9,289 
Refinery products: 
asoline 
thousand 42-gallon barrels. . 4 108 
Kerosine......... do.... 2 (3) 
Distillate fuel oil 
thousand 42-gallon barrels.. 1,317 2) 
Residualfueloil..do.... 6,402 4,901 


Other! 
Mineral tar and crude chemicals 
from coal, petroleum, and 
natural gas 308 730 


1 Including concentrates containing significant 
amounts of silver. 
2 Less than 4 unit. 


Source: Dirección Nacional de Estadística y Censos, 
Comercio Exterior Argentino, 1966. Instituto 
Nacional de Estadística y Censos, Comercio Exterior 
Argentino, 1967. 
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Table 4.—Argentina: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
METALS 
Aluminum: 

Bauxite and concentrate. 43,561 234,077 Australia 20,447; Guyana 11,700. 

Oxide (alumina) and hydroxide 7,2083 6,585 Mainl from West Germany. 

Metal, including alloys, all forms 86,991 31,211 United States 9,466; Canada 8,108; 

France 4,648; Italy 8,872. 
Antimony, ore and concentrate 434 492 Bolivia 292; Peru 219. 
Arsenic, trioxide...........................- 489 402 Sweden 134; West Germany 138; Belgium 
pamu, // bura eaaa 16 18 Peru 9; Mexico 8. 
o 
ozide and hydroxide...................- 10 10 Belgium 7; West Germany 2. 
uno HER a 8 45 60 Mainly from Belgium. 
Copper. per including alloys, all forms 18,499 17,152 Chile 13,461; West Germany 1,824. 
Iron and steel: 
Ore and concentrate thousand tons 707 880 Mainly from Brazil. 
eta 
C) nate esa scoec Eie. do 25 30 United States 20; United Kingdom 10. 
Pig iron, including spiegeleisen- do 243 99 Finland 47; U.S. S.R. 26. 
Ferroalloys.............-..----.--- 2,582 2,346 840 Er of ety Africa 656; France 
Ingots and other thousand tons 830 865 Belgium 124; Venezuela 70; West 
primary forms. Germany 62; United States 54. 
Semimanufactures: 
Bars and rods............ do.... 29 32 Xi rim 5; Italy 4; France 8; 
Brazi 
Angles, shapes, sections. . do 12 18 sepan 4; West Germany 4; United 
ingdom 3; United States 2. 
Universals, plates, sheets: 
Tinned thousand tons. . 104 110 United Kingdom 87; Japan 24; United 
lates and sheets. States 20. 
ther thousand tons 2 2 Mainly from United States. 
coated plates and sheets. 
Other thousand tons 205 280 Brazil 108; United Kingdom 39; West 
(uncoat Germany 88; Italy 28. 
Hoop and strip do 7 13 United Kingdom 4: United States 4. 
Raig and accessories do () 1 Mainly from West t Germany. 
TTC UNS 2 2 Mainly from Italy. 
Tubes, pipes, fittings...... do 10 18 Italy 3; „ 2; Unied States 2; 
apan 2. 
Other, n. e.. do 1 1 Mainly from United States. 
Leac m metal, including alloys, all forms 22 552 Mexico 435; United Kingdom 116. 
an 
Gre an and concentrate. _.....-.........--- 20,246 11,500 Mainly from Brazil. 
tee ieee CMM ĩͤ 8 s ,922 United States 2,439; Japan roi 

Nietal. Pec MELOS ͤòd₆“¼F eC IMS 18 Japan 10; United Kingdom 5. 

Mercur 76-pound flasks.. 710 248 Mainly from Mexico. 
Nickel, metal, including alloys, all forms 611 448 Canada 158 a United States 118, 
orway 68. 
Precious metal and alloys, troy ounces.. 49,126 87,771 United States 54,949; West Germany 
unwrought and semiman 20, 
Rare earth metals and compounds............ 15 16 Brazil 4; United Kingdom 8. 
eee elemental....................--..- 7 7 Mainly from Canada, 
n: 
, E A E E E long tons.. 1 4 Mainly from West Germany. 
e Metal, including alloys, all forms. do 1,471 846 Mainly from Malaysia. 
tanium: 

Ore and concentrate. ................... 909 807 Mainly from Australia. 

%0%%ô[ÜÄO0́u'ð ²˙ . 3,031 2,101 |i ermany 848; Italy 378; Belgium 
Zinc, metal, including alloys, all form 8,456 2,498 Mexico 1,104; Canada 563; Belgium 495. 
55 ore and concentrate 535 842 Australia 485; Mexico 150. 

ther: 
Ore and concentrate r (1) 52 Mainly from Republic of South Africa. 
Metals, including alloys, all form 268 274 United States 186; Norway 107. 
NONMETALS 
Abrasives, natural, n. e. ss 802 289 Mainly from Uni 
p^ Most A escciess ashe 18,826 14, 436 erase 9,695; Republie ofi South Africa 
F ffffͥͤrĩ%q ͤ ͤ ͤ ͤvS&d. 63 20 Mainly from United States. 
Bewineseses ue 84 156 Mainly from 
FCC Ac . a a EE EE 351 395 Mainly from United States. 
halk: cc io. ˙mH y ae 98 317 Belgium 187; France 129. 
SURE tnd clay products (including all refractory 
Crude clays, n.e.s.: 
Mire Clay 22. cnc ces ees se usec lcesess 878 887 West Germany 182; France 
n . eec 10,663 11, 594 oe States 9 782; United Kingdom 
i HD EE SEE 25 26 MAD. from United States. 


See footnotes at end of table. 
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Table 4.—Argentina: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 


Principal sources, 1967 


NONMETALS8— Continued 
Clays and clay products—Continued 


Products 
Refractory (including nonclay brick 31,482 24,532 
and cement). 
N onrefractory a Ae ere FEE ae 2 62 
Diamond: ? 
duma | 1 0 dos - $95,770 $56; 627 
POWdet...- Lio ³ -.-- $80,964 $49,983 
Diatomite, and other infusorial earths......... 2,777 2,724 
Fertilizer materials: 
Nitrogenous: 
Kür!!! E A 9,073 9,690 
Manufactured 15, 592 66, 755 
Phosph ati 5,562 7,727 
eee, . REC E 3,568 7, 592 
Mixed and nonspecifled fertilizerss 35, 900 51,761 
Graphite, naturallkakKX2.klééä 346 231 
FFE᷑Eĩõͤ5·◻Q5 M 24 17 
Kyanite, andalusite, sillimanite: 881 558 
Lithium and lithium compounds 74 22 
Magnesite: . cuneus SeEipecaw CERES 2,188 2,718 
Pigments, mineral 1 78 
S es and potassium compounds, excluding 
88 
Caustic oda. 5,325 11,028 
Caustic potash........................- 979 1,347 
Sodium carbonate 127,656 116,625 
Stone, sand and gravel: 
Dimension stone. .....................- r1,697 2,935 
Dellen edo sets QUO UWR 15,208 17,314 
ravel and crushed rock. thousand tons 44 4 
%%%ꝓyꝓꝙh'Umimn 8 0...- 698 604 
Sulfur, elemental, all forms. ................. 85,541 21,031 
Talc, steatite, soapstone, pyrophyllite......... 230 507 
Other nonmetals, n.e.8.....................- r 1,074 27,031 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural). 228 266 
Carbon blaee˖eekkkæk 2-2-2- 2,301 1,075 
elo %//ö§;ÜO—Üũũ asra thousand tons 698 807 
ORG es eee ee ae eee 8 do- 52 39 
Gas, hydrocarbon, liquefied or not do 208 355 
Petroleum: 
CrudG o eso cce EHnxeum TEE DE do.... 3,705 2,288 
Refinery products 
Gasoli . 42-gallon barrels. . 211 140 
Kerosine...................- do 1 61 
Distillate fuel oil. ...........- do 8,292 1,170 
Residual fuel oil.................. do r 107 (1) 
Lubricants. ........- thousand tons. E 96 74 


1 4 
Mineral tar and crude chemicals from car 47,996 51,958 
petroleum, and natural gas. 


United States 7,078; United Kingdom 
8,159; West Germany 2,658. 
Mainly from Italy. 


Belgium $5,537; Israel $729. 
Brazil $22,266; Belgium $17,198; United 
States $9, 985. 
Netherlands $17,956; United States 
314 833; Sweden $9, 102; United 
ngdom $6,119. 
Unite States 1,572; Mexico 1,150. 


All from Chile. 

Netherlands 21,054; Italy 15,696; West 
Germany 9, 651. 

United States 3,852; Netherlands 2,654. 

„ 4, 797 United States 


United States 19, a Italy 13,360; 
Netherlands 10, 811 

West Germany 86; Norway 40; mainland 
China 40. 

Mainly from Chile. 

Mainly from India. 

United States 10; Netherlands 6; West 
Germany 4. 

Brazil 1, 185; United States 886. 

United States 7; United Kingdom 6. 

Mainly from Spain. 


United States 6,372. 

West Germany 729 Netherlands 265. 

United States 43, 029; Rumania 33,128; 
United Kingdom 13, 931. 


Italy 2,414; Brazil 354. 
Mainly from Uruguay. 
Paraguay 187; Uruguay 157. 
Mainly from Uruguay. 
Mainly from United States. 
Mainly China 275; Italy 120. 
Mainly from Peru. 


Mainly from United States. 

United States 618; Canada 269; West 
Germany 184. 

United States 611; Poland 195. 

West Germany 25; Italy 8; Belgium 4. 

W 163; Saudi Arabia 75; Belgium 


Venezuela 779; Iran 356. 


Mainly from Netherlands Antilles. 
Mainly from Trinidad and Tobago. 

U. S. S. R. 737; Italy 275; Venezuela 128. 
All from West Germany. 

United States 40; Venezuela 33. 

United States 2; Paraguay 1. 

Mainly from Venezuela. 


* Revised. 
1 Less than 1$ unit. 
3 Data on quantity incomplete or not reported. 


\ 
Source: Direcci6n Nacional de Estadistica XC ensos, Comercio Exterior Argentino, 1966. Instituto Nacional 


de Estadística y Censos, Comercio Exterior gentino, 1967. 
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COMMODITY REVIEW 


METALS 


Iron and Steel.—In December the Gov- 
ernment approved the 5-year (1969-74) 
National Steel Plan recommended by the 
Dirección General de Fabricaciones Mili- 
tares which is intended to ensure Argen- 
tina self-sufficiency in common steel by 
1974. Under the Plan, the Government will 
provide certain guarantees and privileges 
to implement expansion of capacity at the 
nation's only large integrated mill, that of 
Sociedad Mixta  Siderürgia Argentina 
(SOMISA), to 2,500,000 tons by yearend 


1972 and the installation of facilities to. 


produce 1,360,000 tons of crude steel by 
1973 at the new integrated mill being 
constructed by Propulsora Siderürgia, S.A. 
The small integrated plant operated by 
Fabricaciones Militares reportedly will ex- 
pand its capacity from 192,000 to 300,000 
tons by 1972 as part of the Plan. Acindar, 
Industria Argentina de Aceros, S.A., one 
of the largest private semiintegrated steel 
companies, apparently will be excluded 
from participation in the present National 
Steel Plan, although four alternate expan- 
sion plans submitted by the company in 
December still were being reviewed at 
yearend. The principal role of Acindar 
and other private semiintegrated steel com- 
panies in the basic steel policy presumably 
wil be to continue production of special 
and alloy steels from domestic scrap or 
from imported scrap and pig iron if 
necessary. 


SOMISA, which accounts for most of 
the pig iron and more than half the crude 
steel produced in the country, continued 
to be plagued by technical problems with 
its blast furnace. In mid-March another 
breach in the hearth shut the furnace down 
63 days for repairs. Although the furnace 
operated normally during the remainder 
of the year, total output of pig iron dipped 
almost to the low level of 1966 when the 
furnace was totally relined. In the hope of 
avoiding further problems of this nature, 
a decision was made to reline the furnace 
again early in 1969, utilizing a more ad- 
vanced design and superior refractory 
materials. 

With the exception of pig iron, coke, 
and coke byproducts, output of nearly all 
other SOMISA products surpassed 1967 
levels. According to data supplied by the 


company, production of crude iron and 
steel and principal mill products for calen- 
dar years 1967 and 1968 was as follows, 
in metric tons: 


Product 1967 1968 
, Oso owe 523,864 464,863 
Crude steel. 745,975 846,520 
Birr... eee ses 895,206 503, 679 
Sl cas cuUPores 2,800 266,669 
Profiles. 9,931 9,968 
Sheets, hot rolled 86,788 114,652 
Coils, hot rolled... .....---.-- 127,187 181,176 
Rails. 88,780 ,08 
Sheets and coils, cold rolled 224, 048 277, 187 
Tinplate, electrolytic . 8 924 4,580 


Preliminary data for 1968 indicated 
total output of hot-rolled products by the 
steel industry as a whole included about 
1,160,300 tons of semifinished steel (billets 
and slabs); 126,300 tons of angles, shapes, 
and sections; 432,300 tons of reinforcing 
bars; 231,600 tons of wire rod; 202,400 
tons of other bars; 378,000 tons of sheets 
and coils; 117,619 tons of seamless pipe; 
and 48,700 tons of other products, includ- 
ing rails. Production of all products listed 
except hot-rolled sheets and other prod- 
ucts was significantly higher than 1967 
output. In 1968, only 313,000 tons of hot- 
rolled sheet was produced compared with 
494,500 tons in 1967. 


Lead and Zinc.—Cía. Minera Aguilar, 
S.A., the Argentine affiliate of St. Joseph 
Lead Co., essentially completed an expan- 
sion program at its mine and mill in Jujuy 
Province which is expected to increase the 
capacity of the facilities by 75 percent. The 
main haulage system at the mine was 
electrified, an automatic dumping station 
and a new primary crusher were installed, 
and capacity of the aerial tramway was 
increased. Expansion and modernization of 
the mill involved addition of secondary 
crushers, new ball mills, and enlargement 
of flotation facilities. 

Despite interruptions for installation of 
new equipment and additions to the mill, 
Aguilar’s operating level was about the 
same as in 1967. The company milled 
334,265 metric tons of ore averaging 7.98 
percent lead, 8.69 percent zinc, and nearly 
6.2 ounces of silver per ton. Output of 
lead concentrate totaled 31,139 metric tons 
averaging 76.67 percent lead and approxi- 
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mately 48 ounces of silver per ton. Output 
of zinc concentrate amounted to 51,069 
metric tons averaging 49.96 percent zinc 
and nearly 6.3 ounces of silver per ton. 
Approximately half the lead concentrate 
produced by Aguilar was sold to National 
Lead Co., S. A., which operates the coun- 
trys largest lead smelter, and the re- 
mainder was sold to other buyers for 
processing at a number of medium and 
small size smelting facilities in Argentina. 
Most of the zinc concentrate was shipped 
to two smelters partly owned by Aguilar. 
The smelter operated by Cía. Sulfacid, 
S.A., near Rosario received 27,835 tons 
and that operated by Cia. Metalürgia 
Austral at Comodoro Rivadavia received 
18,885 tons. In addition, nearly 6,000 tons 
of zinc concentrate was shipped to the Río 
Tercero plant of Fabricaciones Militares. 
Sulfacid proceeded with plans to expand 
its zinc refinery and sulfuric acid plant. 
A new roaster and an increase in electro- 
lytic tank capacity will eventually double 
productive capacity of these plants. 


NONMETALS 


Cement.—The portland cement industry 
was hard-pressed to supply the cement 
required to sustain the boom in construc- 
tion during 1968. Utilization of installed 
capacity averaged 87 percent during the 
second semester and reached a maximum 
of 91.4 percent in September. As a result, 
production rose 18 percent to an annual 
record of 4,175,199 tons. However, actual 
output was exceeded by total shipments of 
4,192,310 tons and end-of-month inven- 
tories fell from about 310,000 tons in 
January to only 147,300 tons in December. 
The private sector received 76.2 percent 
of the cement shipped, but public works 
consumed 33.2 percent more cement than 
in 1967 compared with an increase of 
15.6 percent by private construction. 

It was estimated that approximately 
470,000 tons of cement would have to be 
imported during 1969 to supplement do- 
mestic production. Chile was expected to 
supply about 200,000 tons and most of the 
remainder was to be purchased from Euro- 
pean sources. 

All five of the major cement companies 
planned expansion at seven of their 14 
plants and one new plant was under con- 
struction by another firm. Realization of 
all these projects as planned will add about 
2.7 million tons to the annual capacity of 


the industry by the end of 1970. The 
industry hopes to complete some projects 
by the end of 1969 and thereby avoid 


a continued shortfall in demand. 


Fertilizer Materials. — Petrosur, S.A.I. 
y C., inaugurated its modern nitrogenous 
fertilizer plant at Campana on the out- 
skirts of Buenos Aires in May 1968. 
Mitsubishi Heavy Industries, Ltd., of 
Tokyo was the prime contractor for the 
$25 million plant. It was designed to 
utilize natural gas and imported sulfur, 
along with air and water, to produce up 
to 200 tons of anhydrous ammonia, 162 
tons of prilled urea, 120 tons of 98-percent 
sulfuric acid, and 147 tons of ammonium 
sulfate daily. The plant also includes a unit 
for manufacturing polyethylene bags. In its 
first year of operation the Campana plant 
produced 18,780 tons of ammonia, 15,469 
tons of urea, and 18,166 tons of ammonium 
sulfate. 

The company has operated a fertilizer 
mixing and prilling plant at Rosario since 
May 1967. Part of the output of the 
Campana plant is being utilized at Rosario, 
along with domestic Thomas slag and 
imported phosphates and potassium chlo- 
ride, in formulating the various NPK fer- 
tilizer mixtures produced there. Campana 
bags are used for packaging. 

Petrosur is about 60-percent owned by 
Empresas Eléctricas Argentinas, a sub- 
sidiary of Ebasco Industries, Inc.; 20- 
percent by Shell Cía. Argentina de Petróleo, 
S.A.; and 20-percent by Archilnit, S.R.L. 
Techint, S.A., a large industrial holding 
company and research firm, has an equity 
of $500,000 in Petrosur also. 


MINERAL FUELS 


Petroleum and Natural Gas.—Production 
of crude petroleum during 1968 rose 9.4 
percent. This rise followed increases of 
6 percent in 1966 and 9.5 percent in 1967, 
indicating a measure of success in Argen- 
tina's efforts to expand crude output at a 
rate commensurate with domestic demand, 
which is expected to triple by 1980. These 
efforts were reinforced by a new oil policy 
instituted by the Government in 1967 
which was designed to encourage renewed 


private participation in the production 


sector of the industry. Under this policy, 
the role of Yacimientos Petrolíferos Fiscales 
(YPF), the state oil entity, is to concen- 
trate primarily on development drilling 
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and preliminary exploration drilling in 
reserved onshore areas where the potential 
for oil production is reasonably well known, 
while the major part of the exploration of 
untested offshore potential and a limited 
share of onshore exploration and develop- 
ment is to be concessioned or contracted 
to private firms. The following tabulation 
lists the exploration concessions awarded 
to private enterprises during 1968: 


Concession 
Location area Concessionaire 
(square 
kilometers) 
Samborombón.. 7,000 Kerr-McGee Corp 
8,700 Union Oil Exploration 
and Production Co. 
"E Continental Oil 
0. 
9,250 entine Sun Oil Co., 
merada Petroleum 
Corp., and Marathon 
International Oil Co. 
Río Salado..... 6,900 Astra-Cia. Argentina de 
Petróleo, S.A., and 
South American 
Development Co. 
ne. Companies, 
Bahía Bl 18,000 Agip Arre tina (Ente 
a Blanca... : ntina (En 
onale Indrocar- 


buri) and Phillips 
Petroleum Co. 
entina. 
10,000 
15,000 


2,700 
4,800 


o. 
Hunt International 
Petroleum Co. 
Sinclair Oil Co. of 
Argentina. 
Agip ntina, Phillips 
etroleum Co. of 
tina, ane ak. 
nessee Argentina, 
(ineco Oil Co.). 


o 
4,850 Tennessee Argentina, 


4,100 Esso (Ar Gi Go. ot Inc. 
2,900 Sinclair 


Ar a. 
8,200 patin 
6,000 Do. 


Golfo San Jorge. 


4,900 


Río Autel...... 


The Government officially awarded the 
first exploration concessions under the new 
Hydrocarbons Law in January 1968. These 
included three adjoining offshore areas 
east of Bahía Blanca, three adjoining off- 
shore areas in and south of Bahía Sam- 
borombón southeast of Buenos Aires, and 
two contiguous onshore coastal areas in 
the Río Salado Basin north of Mar del 
Plata. The terms of these concessions varied 
considerably with respect to the length of 
initial exploration periods and possible 
subsequent renewals as well as to expendi- 
tures committed for the various periods. 
Altogether, the companies were committed 


1968 


to spend in excess of $25 million during 
the initial exploration periods, which re- 
portedly ranged from as low as 1.5 years 
up to 5 years in length. 

In August 1968, Sinclair Oil Co. was 
awarded three exploration concessions and 
Esso won another in the Río.Autel area in 
southwestern Mendoza Province and ad- 
joining parts of San Luis and La Pampa 
Provinces. Sinclair agreed to minimum ex- 
penditures of $9,995,000 during the first 
4-year period and a total of $6,300,000 
during the subsequent 3-year and 2-year 
renewal periods. Esso was committed to 
spend $2,300,000 during the first period 
and a total of $3,400,000 during the re- 
newal periods. 

In September, the Government awarded 
four exploration concessions in the Golfo 
San Jorge offshore from Comodoro Riva- 
davia. Three other areas offered were not 
bid on, apparently because of unfavorable 
prospects indicated by preliminary seismic 
surveys. The concessions granted were for 
an initial period of 3 years with renewal 
periods of 3 years and 2 years. The win- 
ning bidders were committed to minimum 
expenditures totaling $16,379,000 for the 
first period and $14 million during the 
following two periods. 

Another avenue for private participation 
in the industry was opened during the 
year as YPF began calling for bids on 
exploration and development ventures in 
"semiproved" areas under its jurisdiction. 
Under a tender open only to bidding by 
Argentine firms, Cía. Naviera Pérez Com- 
panc, S.A., won a 15-year contract with 
an optional 5-year extension to explore and 
develop the Entre Lomas area astride the 
border between Neuquén and Rio Negro 
Provinces where YPF already had drilled 
nine successful wells. Pérez Companc will 
bear all exploration and development costs 
and will sell the oil produced to YPF. 
Development of this potentially 60-million- 
barrel field will require drilling about 270 
wells, 17 of which were completed by the 
contractor by yearend. 

Although no other such contracts were 
awarded during the year, bidding was 
called on a number of other "semiproved" 
YPF areas, including the Colonias Las Heras 
area southwest of Comodoro Rivadavia and 
the Cerro Redondo and El Condor areas at 
the southern edge of Santa Cruz Province. 
The tender for development drilling in the 
latter two areas included construction of 
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à 415-mile gas pipeline to link the fields 
to the existing 1,000-mile gas pipeline 
from Pico Truncado to Buenos Aires. 
Crude oil produced in 1968 from the Cerro 
Redondo and El Condor fields was trans- 
ported by pipeline to the Chilean terminal 
at San Gregorio on the Magellan Strait. 

According to YPF, drilling during 1968 
totaled 941,265 meters, with 518 holes 
being completed and four abandoned for 
technical reasons. Of the total number of 
holes, 361 were drilled by YPF, 85 by 
contractors for YPF, and 76 by private 
producers operating under exploitation con- 
tracts with YPF. Of a total of 416 develop- 
ment wells drilled, 295 were indicated as 
oil producers, 30 as gas wells, and 91 as 
dry holes. Out of 102 exploration wells 
completed, 14 were reported as oil pro- 
ducers and nine as gas wells. 

Successful YPF wildcat holes in four 
areas were considered to be particularly 
significant. Exploratory drilling in the 
west-central part of Mendoza Province 
located a promising new field known as 
Estructura Cruz de Pedra. Three impor- 
tant wildcats were successfully completed 
in an area south of the large Catriel field 
in the northern part of Río Negro Province. 
In the adjoining part of Neuquén Province 
to the west, two potentially important new 
oil producers and several new gas wells 
were completed. Also, significant gas ac- 
cumulations were discovered at Chimen 
Aike, Muy Aike, and Río Chico Sur in the 
vicinity of Río Gallegos in the southern 
part of Santa Cruz Province. 

Geophysical exploration by YPF in 1968 
included 7,807 kilometers of profile sur- 


veyed by 22 seismic parties, gravity surveys 
of 10,650 square kilometers, and aero- 
magnetic surveys of 110,000 square kilo- 
meters in Neuquén, Río Negro, Mendoza, 
La Pampa, and Santa Cruz Provinces in 
conjunction with the Naval Hydrographic 
Service. In addition, reconnaissance parties 
mapped the geology of 8,400 square 
kilometers, the geology of 91,560 square 
kilometers was plotted on the basis of 
photointerpretation, and 108 party-months 
were devoted to topographic work. Private 
companies completed a total of 30 party- 
months of seismic surveys, including 14 
party-months of surveying in the Rio 
Salado land area and eight in the Bahia 
Blanca, four in the Samborombón, and 
four in the San Jorge offshore areas. 

Crude oil production during 1968 (366 
days) was at a record average rate of about 
342,900 barrels per day, compared with an 
average of 314,200 barrels per day in 1967. 
YPF contributed 75.8 percent of the total 
with an output of 95.1 million barrels, an 
increase of 8.4 million barrels over its 1967 
output. Pan American Argentina Oil Co. 
increased its production 2.3 million barrels 
to 12.7 million barrels or about 10.1 percent 
of the national total. Nearly 96 percent of 
Pan American production was from wells 
in Chubut Province and the remainder 
from Santa Cruz Province. Output by 
Argentina-Cities Service Development Co., 
the only other major producer (11.9 per- 
cent), declined nearly 900,000 barrels to 
14.9 million barrels, as the normal yield 
of the company's fields in Mendoza Prov- 
ince continued to fall. 


Table 5.—Argentina: Production of crude oil and natural gas by Province 


Crude oil Natural gas ! 
Province (thousand barrels) (million cubic feet) 
1966 1967 1968 1966 1967 1968 
Santa Crug. ................- 82,130 84,148 85,884 86,405 105,073 117,663 
endoza...................- 29,204 84, 251 37,117 521 8,563 9,643 
Chubut....................- 17,981 19,499 21,847 13, 271 15, 440 15,543 
Rio Negro 13, 187 15,797 17,274 6, 25 9, 798 11, 209 
Ns toa fe MR 4,787 4,216 85,724 79,315 83,863 
quón...................- 4,229 4,357 , 189 12,847 12,854 15, 526 
Tierra del Fuego 8,291 2,474 1,955 2,863 2,376 2,088 
f cles. eedauese Jesse ))! ccce. 8 
oel us 104, 760 114,673 125,488 210,576" 228,419 249,486 


1 Gross withdrawal. Converted from cubic me at rate of 1 cubic meter equals 35.3145 cubic feet. 
3 Data may not add to totals shown because of independent rounding. 


Source: Dirección Nacional de Energía y Combustibles. 
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In an effort to stem the declining trend 
in its production, Cities Service began an 
injection program in December to re- 
pressure the Punta de las Bordas, Vacas 
Muertas, and Gran Bajana Blanca fields. 
Repressuring is expected to boost produc- 
tion from about 30,000 to about 50,000 
barrels per day, and recovery is expected 
to rise from 34 percent to 40. percent of 
original in-place oil with an estimated addi- 
tional yield of about 25.6 million barrels. 
Cities Service also. was installing a huge, 
skid-mounted 60,000-barrel-per-day auto- 
matic-custom-transfer unit to transfer oil 
from its Mendoza fields to the pipeline 
linking the area to the Lujan de Cuyo 
refinery. 

Under contracts negotiated by YPF in 
1967, secondary recovery programs were 
started at the Cerro Bandera and El Sauce 
fields in Neuquén Province. YPF continued 
its water injection projects in the Barrancas 
Sur field in Mendoza and the Cañadón 
Leon field in Santa Cruz Provinces and 
began another water injection project at 
the Medanito field in Rio Negro Province. 
The company also called for bids to under- 
take secondary recovery operations in three 
of 10 fields where technical studies had 
been made and for the installation of pilot 
plants in three others. 

Provisional data for 1968 indicated total 
refinery runs of crude oil amounted to 
approximately 137,654,400 barrels, 5 per- 
cent greater than the 1967 throughput of 
131,143,000 barrels. Runs of domestic 
crude increased 8.5 percent to about 
122,450,700 barrels and those of imported 
crude decreased 17 percent to about 
15,203,700 barrels. Nearly 58 percent of 
the total crude throughput was processed 
by seven refineries operated by YPF, about 
21.5 percent by the Dock Sud refinery of 
Shell Cía. Argentina de Petróleo, S.A., 
about 18 percent by two refineries operated 
by Esso S.A. Petrolera Argentina, and the 
remainder by five small privately owned 
refineries. 

YPF awarded a $21 million contract to 
the consortium Lummus Espanola, S.A., 
and Mellor-Goodwin, S.A.C., for expansion 
of the Lujan de Cuyo refinery near Men- 
doza. Expansion of capacity from about 
45,000 to 100,000 barrels per day will 
enable YPF to process the increasing supply 
of crude oil being produced in the Mendoza 
area. A new products pipeline is being 
built from this refinery to Córdoba by a 
consortium headed by Bechtel Corp. The 
first stage of the line from Lujan to Villa 


Mercedes was expected to be completed 
early in 1969 and the connection of the 
second stage to the Campo Duran-San 
Lorenzo pipeline at Monte Cristo near 
Cérdoba was scheduled for 1970. 

Shell began a program to modernize and 
expand its Dock Sud refinery in Buenos 
Aires. The project is scheduled for com- 
pletion in 1971 and includes distilling, 
platforming, hydrotreating, and sulfur re- 
covery units. 

At La Plata, southeast of Buenos Aires, 
expansion of the YPF refinery capacity 
from 140,000 to about 215,000 barrels per 
day and construction of a 1.2 million- 
barrel-per-year lubricants plant were well 
advanced at yearend and the projects were 
scheduled for completion during 1969. 

A crude oil pipeline 32 inches in diam- 
eter and 230 kilometers long is to be 
constructed from the La Plata refinery to 
Cabo Santo Antonio where new unloading 
and storage facilities are to be built. At the 
latter terminal, two mooring buoys will 
be installed for offshore unloading of 
tankers up to 70,000 gross tons. Underwater 
pipelines will carry the crude oil from the 
buoys to land storage tanks that will have 
a total capacity of 200,000 cubic meters. 
This new unloading and transport system 
also will be linked with the 33-inch 
La Plata-Buenos Aires pipeline which was 
completed during 1968. Bechtel Corp. and 
Victor Contreras, S.A., were selected to 
form a joint enterprise with YPF to carry 
out this $50 million project, and its com- 
pletion was scheduled for the latter part 
of 1970. 

In July, Gas del Estado, the state-owned 
gas company, signed a contract with 
Bolivia's Yacimientos Petrolíferos Fiscales 
(YPFB) and Bolivian Gulf Oil Co. for the 
purchase of large quantities of Bolivian 
natural gas by Argentina. The agreement 
covers a span of 20 years starting with 
initial gas deliveries about mid-1970. The 
contract calls for the delivery of about 
140 million cubic feet of gas daily during 
the first 7 years and 157 million cubic feet 
daily during the next 13 years, and its 
total value was estimated at approximately 
$300 million. YPFB and Gulf will share 
equally in providing the gas and in the 
cost of a $46.5 million gas pipeline from 
fields in the Santa Cruz area of Bolivia to 
the Argentina boundary at Yacuiba. This 
24-inch, 600-kilometer line will be con- 
nected with the existing 1,744-kilometer 
line from Campo Duran to Buenos Aires. 


The Mineral Industry of Australia 


By Lester G. Morrell ! 


Again in 1968 Australia's mineral indus- 
try recorded substantial increases in devel- 
opment activity, output of products, and 
value of mineral exports. According to early 
estimates, the $920 million? value of mine 
and quarry products, together with value 
added by local smelting and processing 
facilities, credits thé mineral industry with 
products valued at $1.25 billion. This rep- 


Gross national product (GNP) I. . value, millions 
Mineral industry output do. 
Index of manufacturing production ! (1959/60 2100). L 
Index of mineral output (1959 =100) 


Total labor fore thousand persons 
Employees, mines and quarries............. do.... 
Total merchandise exports !....... value, millions 
Mineral coon exports ?....---------- do- 
Total merchandise imports do.... 
Mineral commodity imports do.... 


P Preliminary. 
1 For fiscal year ending June 80 of year stated. 
2 Mine value plus value added by 


resents a record 4.6 percent of the gross 
national product, compared with an aver- 
age of 3.8 percent for the preceding 4 
years. Since 1959, value of minerals output, 
in constant dollars, has more than doubled. 
The growing role of minerals in the national 
economy is summarized for recent years in 
the accompanying tabulation: 


1964 1965 1966 1967 1968» 
$20,184 322,219 $28,392 $25,516 $27,194 
$746.5 816.6 867.9 $1,092.6 $1,254.0 
126 188 14 153 160 
128 187 156 178 204 
3,461 3,604 3,708 3,715 3,903 
48. 49. 52.8 58.8 56.7 
$3,014.3 32,840.2 $2,887.6 33, 217.1 33, 205.2 
$268 $348.6 3403.6 18. $726.8 
$2,657.4 33, 182.3 $8,246.1 $8,364.4 $8,600. 8 
$285.6 3340.2 $818.5 $343.9 $859.6 


omestic primary treatment. 


3 Ores, concentrates, alumina and other semiprocessed materials, and primary metals including gold. 


In 1967, the most recent year for which 
value details are available, metals accounted 
for 53 percent of the total value of minerals 
output. The value of coal amounted to 29 
percent and nonmetallic and construction 
materials 18 percent. The 10 leading com- 
modities, in order of value, in million 
dollars, were as follows: Coal, 202.5; con- 
struction materials (total), 103.0; iron ore, 
93.1; copper, 84.9; lead, 82.3; bauxite, 
40.0; zinc, 33.0; silver, 30.6; gold, 28.0; 
and titanium (rutile and ilmenite) concen- 
trates, 27.4. 

Although all six States and the Northern 
Territory contributed, New South Wales 
with its large base metals and coal indus- 
tries furnished 39.5 percent of the national 
total. Oueensland's aluminum raw material 
and coal resources ranked that State in 
second place with 19.4 percent, and Western 
Australia, the principal iron ore and gold 


State, was a close third, accounting for 
19.2 percent of the year's output. Victoria, 
South Australia, Tasmania, and Northern 
Territory contributed respectively 8.2 per- 
cent, 5.8 percent, 5.0 percent, and 2.8 
percent. 

Substantial quantitative increases in out- 
put were recorded for bauxite and alumina, 
bismuth, copper, iron ore, manganese ore, 
beach sand minerals, zinc, gypsum, black 
toal, and petroleum. Moderate declines 
were reported in gold, in refinery output of 
lead and several of its coproduced minor 


1Mining engineer, Division of International 
Activities. 

2 Unless otherwise indicated, values have been 
converted from Australian dollars (A$) to U.S. 
dollars at the rate of A$1 equals US$1.12. 

3 Values of bauxite and alumina production 
are not given in Australian statistics. A nominal 
value, based on United States price, f.o.b. mines, 
has been applied. 
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metals, and in a few nonmetals. Generally 
strong market conditions and price in- 
creases as reflected in the 1968 wholesale 
price index of 398 (compared with 396 
in 1967) for metals and coal, were impor- 
tant factors in the year's record output. 

Exclusive of operations employing fewer 
than four persons, 873 mines and quarries 
worked during 1967, including 162 metal, 
135 nonmetal, 155 coal mines, and 421 
construction material quarries. Total wage 
and salary payments to the 46,317 workers 
at these mines and quarries totaled A$183.4 
million. Value of additions and replace- 
ments to fixed assets amounted to $187.8 
million in 1967 ($167.6 million in 1966). 
New capital expenditures by the mining 
and mineral processing industries totaled 
$516.8 million in 1967, compared with 
$476.3 million in 1966. Private oversea 
investment in mines and quarries dropped 
from $47 million in the 1965—66 fiscal 
period to $41 million in 1966-67, and 
foreign expenditures on petroleum were 
down from $137 million to $108 million. 

Commonwealth Government financial 
assistance to the minerals industry during 
recent years has been as follows: 


Value (thousands) 


1966 1967 1968 
Petroleum exploration 1.. $11,874 $11,549 $15,462 
Gold mining 4,23 4,322 3,155 
Sulfuric acid produc- 
io 8 1,566 1,548 1,482 
Phosphate fertilizer 
production 4.......... 28,916 28,609 27,896 
Total 46,094 46,028 47,945 


1 Petroleum Search Subsidy Act. 

2 Gold Mining Industry Assistance Act. 
3 Sulfuric Acid Bounty Act. 

* Phosphate Fertilizers Bounty Act. 


Of significance principally to the petro- 
leum industry, joint Commonwealth-State 
legislation applicable to offshore areas in- 
cluding territorial waters and Continental 
Shelf came into effect on April 1, 1968. 
The basic law, known as the Petroleum 
(Submerged Lands) Act of 1967, provides 
a uniform code for administering mineral 
concessions and titles off all State and 
Territorial coasts. 

The dynamic pace of exploration and 
development of the mineral industry con- 
tinued throughout 1968. According to a 
recent census,“ more than 60 Australian 


companies were linked with 116 overse: 
firms in exploration on development activi 
ties. The oversea partners included 5: 
United States companies, 20 Canadian, 1t 
British, 16 Japanese, and others from Re 


public of South Africa, Switzerland, France 


Belgium, and Malaysia. (The lists do no 
include companies in the oil search.) 


Through corporate ties and subsidiaries 
virtually all of the world’s great aluminum 
companies are participating in the develop- 
ment and exploitation of Australia’s baux- 
ite resources. Known and inferred reserves 
on Cape York and Gove Peninsulas in 
northeastern Australia and in the Darling 
Ranges and Admiralty Gulf regions of 
Western Australia are regarded as one- 
fourth to one-third of the world’s known 
supply. 

Two iron ore companies, Hamersley Iron 
Pty. Ltd., Western Australia, and Savage 
River Mines, Tasmania, commenced ship- 
ments of pellets in 1968 and a third pellet 
plant, part of the new steel project at 
Kwinana, Western Australia, was commis- 
sioned during the year. The big Mount 
Newman operation started ore shipments 
in April 1969. Western Mining Corpora- 
tion, Australia’s first nickel producer, oper- 
ated at capacity and announced plans dur- 
ing the year to build a domestic refinery. 

Under the impetus of long-term contracts 
to supply Japanese coal requirements, 
mines, railroad, and port construction pro- 
grams are proceeding in Queensland and 
New South Wales. Expansion plans that 
will double the output of manganese ore 
from Groote Eylandt, in the Gulf of 
Carpentaria, were announced; and feasi- 
bility studies aimed at exploiting the ex- 
tensive phosphate rock deposits at Duchess 
and Lady Annie, in Queensland, were con- 
tinued in 1968. Petroleum exploration and 
development activities continued at a high 
rate in Western Australia, Queensland, 
Victoria, and offshore areas. Although gold 
mining has been in a general decline, the 
opening of the Juno mine at Tennant 
Creek, Northern Territory, in 1968 has 
not only bolstered gold production but has 
substantially increased Australia’s output 
of byproduct bismuth. 


The Department of National Develop- 


4 American Chamber of Commerce in Australia. 
United States and other oversea firms currently 
engaged i in search for and development of metals, 
minerals in Australia. Melbourne, October 1968. 
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nent recently published" data on national 
eserves of major mineral products. The 
ſuantities were derived primarily from 
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company statements which in turn are 
based on recognized technologic standards 
and hence may be regarded as conservative. 


Mineral Unit 1 Y Comment 
housands) 
Ae 8 Long tons 4,000,000 Indicated 2, 500 million, inferred 1,500 million. 
oal: 
Black........... 3 4,400,000 New South Wales, 3,000 million; Queensland, more 
than 1,200 million. 
Brown, lignite.... ....do........ 98,230,000 Measured, indicated and inferred in Victoria, plus 
530 million measured and indicated in South 
Australia. 
"Oopper............- EEEN : o EPEE 2,200 Metal content, reported by main producers. 
Ic... es se Troy ounces... 35,300 Minimal reserves of principal proe ucers of gold ores, 
34 million; copper ores, 1.3 million. 
ron ore Long tons 20, 000, 000 Pilbara region, Western Australia only. Average of 
various estimates. 
add 222 800 oe 13,000 Metal content. Includes 8 million at McArthur 
River, Northern Territory prospect. 
Manganese ore . 51,000 Groote Eylandt, not all marketable, 50 million. 
1 million measured in Pilbara region, Western 
Australia 
Mineral sands: 
menite e 2 mius 15,000 Recoverable. 
Rutile..........- ccc acis 6,000 Do. 
Zircon..........- scd. cus 7,500 Do. 
Nickel.............. o 2,000 Metal content, includes sulfide ores, 500,000 laterites, 
1.5 million, all in Western Australia. 
Phosphate rock. - - - - - te nd. eee 1,350,000 Medium grade, all in northwest Queensland. 
sven Troy ounces... 0,000 Minimal reserves of principal producers. 
FTC Long tons 112 Metal content, known, recoverable. 
Tungsten e 19 WO; content. Minimal. 
Uranium Short tons 17 Uz;Os content. Minimal, recoverable. 
CCC Long tons 23,500 Metal content. Includes 18 million at McArthur 
River, Northern Territory prospect. 
PRODUCTION 


In both value and volume Australia’s 
mineral production recorded substantial 
gains in 1968.. Preliminary estimates indi- 
cate an annual value increase of 14.8 per- 
cent, or slightly higher than the average 
13.9 percent of the preceding 3 years. 
Although the country's mineral diversity 
includes over 70 products, of the 55 items 


for which 1968 quantitative data are avail- 
able, annual increases were recorded in 36. 
Commodities that showed decreases during 
the year included gold, brown coal, a few 
minor metals, and several nonmetallic 
materials. 

$ Hansard (official gazette of the Australian 


Commonwealth Parliament). Mineral Reserves. 
Question No. 519, May 22, 1969, pp. 1474-1475. 


Table 1.—Australia: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 P 
METALS 
Aluminum: 
Bl econ eae 796,482 1,186,412 1,827,123 4,248,588 4,958,139 
AlumHas. ²³ĩ˙il1 d ees 160 ,659 202 „446 306,970 854,420 ,909, 461 
Refined me!! ⁵ ³ðâ— 88 80,008 87,765 91,863 92,792 97 348 
Antimony (in antimony and lead concentrates). 1,134 959 987 945 844 
Chiat ]ĩðĩ]̃ñ ð . dL eee E 113 40 53 56 e 
Bismuth (in ore)...............- kilograms.. 4m 8 325 11,583 » 185,000 
Cadmium, refined metall. 502 524 526 524 459 
Chromite oc onc scene uod dcc rers RO 18 S 140 NA 
Cobalt (in zinc and nickel concentrate) HR PET 74 91 r 85 148 e 200 
oe and tantalum concentrate 15 12 5 23 e 120 
opper: 
Ore and concentrate (content).........- 105,720 91,839 111,295 91,701 106,788 
Blister (primary)....................-- 81,882 14,592 91,939 71,963 93,0065 
Refined (primary)....................- 81,199 60,918 91,404 67,154 85,140 


See footnotes at end of table. 
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Table 1.—Australia: Production of mineral commodities— Continued 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 » 
METALS—Continued 
ef sees cesses troy ounces.. 963,834 877, 643 * 916,985 801,009 796, 68 
Iron and steel 
ron ore....-_...----.-. thousand tons 5, 759 6, 803 r 11, 068 17,309 26,40( 
Pig lh! ³ð A 88 do 8,993 4,251 4,748 , 057 5,571 
Ferroalloys:! 
Ferrochromium, high-carbon.......- 2,480 1,358 1,781 2,217 NA 
Ferromanganese and silicomanganese. 47,997 56, 901 56,335 76,318 NA 
Ferrosilicon- - 5, 095 „475 r 4,298 8,948 NA 
Steel ingots and castings thousand tons 5,047 5,462 5,890 ,201 6,437 
T ee semimanufactures 1 do 8,606 4,616 4,607 5,250 NA 
ad: 
Ore and concentrate (content 880,872 367,949 * 870,755 881,050 387, 878 
Refined (primary)...................-.- 206 , 860 196 , 409 196,228 193,926 178,044 
Bullion, for export 79, 561 67,981 75,487 102, 791 108, 257 
Manganese ore, all grades 62,090 r 101,980 * 817,556 557, 546 749,441 
Molybdenum, i in ore and concentrate 122 P4 Ql ³·˙¹—AA A cfemealedes 
Nickel, in ore and concentrate.........----- --------- -----e--- ~-------- 2,094 4,606 
Platinum troy oun ces. Ig. 52122222. 
Rn eium (in refinery slimes) kilograms.. 1,590 2,8380 2,000 NA NA 
ver: 
Ore and concentrate (content) 
thousand troy ounces... 18,427 17,281 r 18,888 19,788 21,618 
Refined 22543326 eee sc 83 9,258 8,696 r 9,155 10, 156 „426 
. (in refinery slimes) .. kilograms . 60 %ͥũ/% ͥ ͥ ͥ ͥ news. A 8 
in: 
Ore and concentrate (content) long tons 8,642 8,849 r 4,807 5,600 6,628 
Smell. 8 do 3,021 3,179 3,640 3,594 8,692 
Titanium concentrates: 
Ilmenite (includes leucoxene) ..........- 809,168 448 ,499 522,013 548, 338 568,946 
N Ü˙ĩ˙¹“.üAĩAĩ ²⁰-A, 8 185,298 220,818 * 247,772 277,813 298,625 
Tungsten ores and concentrates (W content) 802 948 1,053 963 1,148 
oe oxide (U303)*.....-............... 335 335 300 300 800 
inc: 
Ore and concentrate (content 350, 131 354,836 * 375,269 405 ,995 420 ,402 
J! oo eee d Ma a 188,509 202,182 197,530 197, 598 208, 780 
Zirconium concentrate 187,087 230, 504  7289,481 299,488 ; 
NONMETALS 
Asbestos: 
Chrysotile, fiber and fines... ..........- r 1,508 1,063 569 544 812 
Crocidolite. ........--.........-.----- 10,785 9,428 r 11,649 122 Ä 
Bare. lc 2l d ĩͤ ß clie 12,499 12,168 13,943 16,917 e 16,000 
5 VVV thousand tons 3,626 3, 802 8,674 „817 98 
ys: 
Bentonite and bentonite clay 1,015 r 1,206 r 828 868 NA 
Brick clay and shale thousand tons 5,164 5,187 r 5,200 5,898 NA’ 
Cement clay and shale........... 8 282 257 r 243 162 NA 
Damourite claů yyy 576 r 784 r 541 498 e 500 
Fire clay thousand tons.. 225 237 291 258 NA 
Kaolin 484 ball cla c- do 46 62 51 67 e 65 
A ³ĩ·¹wmAAꝛA ĩ do r 506 r 468 r 553 539 NA 
Diatom ite 8,872 7,070 r 7,263 8,449 e 2,800 
eee ß . a ec 9,157 8, 864 7,376 4,521 e 4,500 
Fertilizer materials, phosphate rock... . 5,780 4,592 5, 807 11,959 „88 
Fuller's earth. nnn 162 909 baca 76 NA 
Gem stones value, thousands $3,469 $4,404 $4,653 $4,106 
7JJ7õÜöÄ—[ y 799, 126 846,898 r 814,417 789, 860 838, 000 
LHhe6 d. cct y EIE 102,872 161,201 151,902 190,592 » 190, 000 
Lithium minerals 33333) 264 815 1,00 678 750 
Magnesite____....._.._._..._._.....------- 81,752 26,785 19,870 24,038 e 24,000 
Monazite concentrate 2,018 2,942 r 2,016 2,952 8,257 
Pyrites, including cupreous pyrites..........- 223,610 207, 285 249, 946 256,805 170, 000 
SEIL. coco thousand tons.. 554 665 65 714 N 
Tale and soaps tone 17,088 19,695 r 21,888 20,878 e 40,000 
C vi unm FUELS AND RELATED MATERIALS 
oal: 
Bituminous *.. ........ thousand tons 27,841 81,937 88,869 35, 265 40,954 
aa Lignite (brown coal)............- O22 19 ,840 r 20,659 22,185 28 , 759 28 , 482 
oke: 
High-temperature.............-..- do 3,092 8,096 8,285 8,407 8,955 
Low- temperature do 77 749 662 626 e 660 
Fuel briqu et do 1,885 1,935 1,889 1,875 1,578 
Natural gas million cubic feet. 106 144 143 152 216 
Petroluem: 
Crude thousand 42-gallon barrels.. 1,491 2,622 8,390 7,600 18,877 


See footnotes at end of table. 
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Table 1.—Australia: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968» 
MINERAL FUELS AND RELATED MATERIAL 
—Continued 
Petroleum—Continued 
Refinery products: 
Gasoline thousand 42-gallon barrels.. 40,809 43,901 46,704 52, 826 56,397 
Kerosine and jet fuels— do.... 4,459 4,224 5,778 7,282 8,248 
Distillate fuel | Mo do.... 19,549 20,095 22,041 25,844 28,850 
Residual fuel oil............. do.... 33,493 34, 580 37,929 40,737 44, 728 
Lubricants 2 .- do 1,400 1,805 1,868 2,291 2,402 
Other products._.___...___-- do 5, 366 7,523 8,648 8,591 6,676 
Refinery fuel and loss do 9,809 11,441 12,378 18,415 16,288 
Total... Asus do 114, 885 123, 569 135,341 150,936 163,589 
* Estimate. P Preliminary. r Revised. NA Not available. 


! Ferroalloys and steel semimanufactures are reported for fiscal years ending November 30. 
2 Year ended June 30 of year stated. 

3 Petalite, amblygonite, and spodumene. 

4 Includes semianthracite and subbituminous. 

5 Includes coke breeze. 


TRADE 


The following import and export sum- and hence are not precisely comparable 
maries, provided by Commonwealth Bureau with calendar year data presented else- 
of Census and Statistics, cover the official where in this review. 

July 1-June 30 annual reporting period 


Table 2.—Australia: Exports of mineral commodities ' 


(Metric tons unless otherwise specified) 


Commodity 1965-66 1966-67 Principal destinations, 1966—67 
METALS 
Aluminum: 

Db P ³ NR RS NA NA 

89öÄ²ê¹˙.ö0.mꝛ, Le re eee 1,512 1,388 Japan 912; Netherlands 215; West 
Germany 152. 

Unwrought................-.......-- 19,079 19,116 Japan 3,932; India 3,818; Hong Kong 
2,464. 

Semimanufactures. ..............-... 2,879 11,325 United States 7,903; Canada 1, 662. 
Beryllium ore and concentrate 62 604 United States 374; Japan 230. 
Cadmium, refined metal 222 503 682 New Zealand 272; United Kingdom 

166; United States 165. 
Copper: 

Ore and concentrate, gross weight. ..... 42,634 38,924 All to Japan. 

Blister, cement, ete ---- 5,688 7,858 Do. 

8 §öéðÜ . eL A LE 2, 646 77 Spain 48; Japan 29. 

Ingots, blocks, billets 333 26,844 3,666 Netherlands 2,001; Japan 525; 

United States 509. 

Semimanufactures 16,535 6,162 New Zealand 5,386. 
G ia Pe’ tubes, and wire 2,984 1,898 New Zealand 1,197. 

old: 

Ore and concentrate, troy ounces.. 83,533 159,697 NA. 

content.‘ 

Crude bullion, content. ......... do.... 1 61,280 Hong Kong 60,544. 

Mint bullion..................- do.... 768,702 348,653 All to Hong Kong. 

Sheet, strip, dust. do 9,625 166,481 Hong Kong 153,936. 

Iron and steel: 

Iron ore and concentrate 343,279 5,556,154 Japan 5,164,916. 

Iron pyrites and cinder................ 11.195. n 

JJ!]ö§Ü% xx ee ees 269,314 409,597 Japan 334, 012; Taiwan 42,781. 

PIU hon c eno 8 50,630 131,834 Japan 68,806; Philippines 13,656. 

Steel ingots, blooms, slabs, eta 82,040 371,294 Pakistan 90,626; Philippines 63,424; 

Japan 52,048. 
Steel semimanufactures 482,667 810,868 New W 247,183: United States 


See foot notes at end of table. 
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Table 2.—Australia: Exports of mineral commodities '—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 


Lead: 
Ore and concentrate, gross weight 


Refined, unwrought..................- 
Bullion, lead and silver lead 
Semimanufacture s 


Manganese ore ek 
Plat inum- group metals: 
Ore and concentrate, gross kilograms.. 
weight. 
Platinum metals troy ounces.. 


Silver: 
Ore, concen- thousand troy ounces.. 
trate, crude bullion, content.‘ 


Mint bul lion do- 
Sheet, strip, dust do 
e ee concentrate 
in: 
Ore and concentrate, gross long tons 
weight. 
Unwrou ght do 


Titanium concentrates: ; 
Ilmenite, minimum 45 percent TiOz 


Rutile, minimum 90 percent TiO»....... 
Tungsten concentrates: 
Scheelite lloc cse eoae uus ehaS S ccs 


Zine: 
Ore and concentrate, gross weight 


Ingots, blocks, slabs, ete ------2-- 


Semimanufacture s 
Other form 


Zircon concentrate, minimum 30 percent 
TDIU 4. 
NONMETALS 
Abrasives 
Industrial diamonds ?.......... carats.. 


Other natural abrasiv es 
Asbestos, crude and fiber 5 


Cement, construction types.....-......-.-- 
Clay, fire, sillimanite and others............ 


Gem stones: 
Diamonds ... carats.. 


Other, cameo, intaglioo do 
Graphite 226 2c ck ³ÄW-¹A 
%%%é%ÜéöÜꝛ jf v k 8 


II! ³ KK ³Ä- i cu eu 


Stone, construction value, thousands 
Tale and steat ite 


See footnotes at end of table. 


1965-66 


120,151 
162,374 
90,551 


5, 563 


70,189 


7,277 
1,538 


7,971 
247 
178 

7 

2,019 


15 


395, 545 
238,116 


1,321 
569 


247, 756 
100,774 


891 
225 


224,541 


44,159 


2,884 


$6,856 


$979 
2 


2 
187,409 


2,306 
29 
2,369 


102 ,936 
35 


$ 
9,992 


1966-67 


110,748 
154,586 
82,214 
8,462 
215,881 


16 
888,472 
248,469 

1,175 
480 


264,519 
115,868 


489 
2,109 


237, 142 


40, 194 


Principal destinations, 1966-67 


United States 36,541; Belgium-Lux- 
embourg 26,166; Japan 28,195. 

United Kingdom 64,2 5; United 
States 52,401. 

United Kingdom 59,610; Netherlands 


11,682. 

New Zealand 1,885; Philippines 711; 
Japan 383. 

Japan 247,519. 


Undisclosed 45,774; United Kingdom 


NA. 
United Kingdom 1,946. 
Japan 427; New Zealand 110. 


United States 28; United Kingdom 6. 


United Kingdom 1,117; Spain 707; 
Malaysia 326. 
Destination undisclosed. 


United Kingdom 184,882; France 
78,740; Japan 62, 831. 
United States 137,581; Japan 26, 161. 


West Germany 509; Republic of 
South Africa 284; Netherlands 188. 

United States 239; 'Re ublic of South 
Africa 121; United ingdom 64. 


United Kingdom 149,551; Japan 


63,4 
India 18,440; United States 15,999; 
12 4e Kingdom 13,565; Thailand 


New Zealand 265; Japan 91. 

Netherlands 1 ,208; Japan 241; 
Belgium-Luxembourg 09. 

United States 77,927; Japan 49,579; 
United Kingdom 28,458. 


Umen Kingdom 25,827; Philippines 


Singapore 1,125; Malaysia 1,011; 
India 480. 
Undisclosed 947; Nauru 822. 
Japan 1,688; United Kingdom 820; 
apua and New Guinea 766. 


United Kingdom 723; Belgium-Lux- 
embourg 402; United States 187. 
Japan $3,182; Hong Kong $3,182; 
nited States $834. 
United States $1,040; Japan $225. 


New Zealand 108,287; Taiwan 46,100; 
Philippines 44, 310. 
United States 924; New Zealand 817. 


United States 1 105 West Germany 
383; France 310 
Japan 80,060. 


Netherlands 3,375; New Zealand 
1,272. 
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Table 2.— Australia: Exports of mineral commodities '—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965—66 1966—67 Principal destinations, 1966-67 
MINERAL FUELS AND RELATED MATERIALS 
Con. e ocrloliloceccionm thousand tons 7,777 8,946 Japan 8,532. 
Coke and semi-coke....................... 112,202 81,349 2 Caledonia 66,869; Philippines 
Petroleum refinery products: : 
Gasoline, thousand 42-gallon barrels 454 1,150 New Zealand 465; Singapore 147. 
Kerosine and jet fuel do.... 594 456 New Zealand 282; Fiji 119. 
Distillate fuel oil............... do.... 1,866 2,957 Singapore 778; United Kingdom 598; 
Mozambique 361. 
Residual fuel oil................ do.... 3,889 3,275 New Caledonia 1,230; Singapore 
1,124; Japan 629. 
Eubrien tt do- 443 648 New Zealand 190; Singapore 156; 
Republic of South Africa 126. 
Other products................. do.... 108 827 New Zealand 184; United Kingdom 90. 


NA Not available 
1 Periods 


shown are fiscal years July 1 to June 30. 


2 Data not available on quantities of cadmium exported in lead and zinc concentrates. 


Includes reexports. 


4 Quantities given are for 1965 and 1966 calendar years, respectively. 


$ Mostly crocidolite. 


Table 3.—Australia: Imports of mineral commodities ' 


(Metric tons unless otherwise specified) 


Commodity 1965-66 1966-67 Principal sources, 1966-67 
METALS 
Aluminum: 
SOTüDccccacuRddhdszexebicosSecsc eue 996 1,228 New Zealand 582; Canada 208; United 
States 208. 
Pigs, ingots, blocks, ete 396 452 United Kingdom 289; United States 88. 
Semimanufactures_......-.--....----- 3,465 3,053 United States 1,269; United Kingdom 
891; West Germany 458. 
Pipe, tubes, powder, wire - 381 904 United States 583; United Kingdom 124. 
Antimony metal!kadk!R4..ww 189 20 All from mainland China. 
Arsenic trioxideek᷑d 1,217 1,523 Sweden 1,114; France 283. 
Bismuth metal_........--.---.-.--------- 7 Japan 4; United Kingdom 2. 
Chrome ore and concentrate 12,233 28,392 Philippines 18,717; Iran 7,620. 
Cobalt and cobalt base alloys.............- 5 78 Zambia 48; Congo (Brazzaville) 15; 
Congo (Kinshasa) T. 
Copper: 
Ore and concentrate 932 2,205 Canada 2,195. 
ÿ3))J) 0 J 8 148 597 New Zealand 424; Papua and New 
Guinea 68. 

Ingots, blocks, billets 935 8,127 Zambia 2,251; Belgium-Luxembourg 526. 

Semimanufactures................-.-- 1,392 679 United Kingdom 604. 

Pipe, tubes, powder, wire 920 2,050 United States 1,131; Japan 415; United 

Kingdom 887. 
Gold: : 

Crude bullion, gold troy ounces.. 147,016 147,902 Fiji e Papua and New Guinea 

content. 

Refined bul lion do — 50,782 3,890 Papua and 284 Guinea 3,218; West 

ermany 49 
Iron and steel: 

Ore and concentrates, includes pyritic 288,815 207,831 New Caledonia 207,221. 

materials. 
!CöÜ%ͤ V ⁵⁵ ILL. c Ea 1 17 NA. 

Ferroalloys: f . 
Ferrochromiu m 3,259 2,799 dei 1,998; Republic of South Africa 
Ferromanganese 11, 866 5,689 Republic of South Africa 5, 191. 
Ferromolybdenum...........-...- 248 196 rig States 87; Belgium-Luxembourg 
Ferrosilicon-......-......-.-....- 10,534 9,773 eae of South Africa 5,982; Norway 
Ferronickel.....................- 1,097 1,248 New Caledonia 997; France 243. 

n... ĩðâd meque v encee 1,599 1,091 Sweden 371; Republic of South Africa 


See footnotes at end of table. 


276; Japan 176; United Kingdom 166. 
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Table 3.— Australia: Imports of mineral commodities '—Continued 


(Metric tons unless otherwise specified) 


Commodity 1965-66 
METALS—Continued 
Iron and steel—Continued 
Ingots, blooms, ete___......-.....---- 6,422 
Semimanufacture s 868,185 
Pipes, tubes, castings and forgings.....- 58,701 
Lead and lead base alloy 72 
Magnesium and magnesium base alloys 900 
Manganese ore: 
attery grade | 1,296 
Metallurgical grade 38 , 596 
Mercury................- 76-pound flasks.. 1,345 
Nickel: 
Matte and other crude form 468 
Pigs, ingots, granulated..............- 987 
Bars, rods, anodes, powder 
Platinum-group metals........ troy ounces... 17,839 
Silicon metall value, thousands $159 
ver: 
Crude bullion, silver troy ounces.. 88,874 
content. 
Refined bullion................ do 10,3810 
Tin and tin base alloys.......... long tons 511 
Tungsten and tungsten base alloys ------ 18 
Zinc: 
Ore and eoncentratekk 5,165 
Zinc and zinc base alloy 142 
NONMETALS 
Abrasives: 
Industrial diamond carats.. 445, 597 
Pumice and tripoli -22-2-2222 1,145 
Garnet... c cc ðᷣ K Sus UE 94 
Flintstone and pebbles................ 856 
bestos: 
Chrysotile..........-.--------------- 86,960 
r ³o·¹¹ ¹¹ꝛmm 9,296 
GAM; ³ĩð¹wl ĩð ca peii. 2,405 
Barite, ground and unground. ............. 1,450 
Boron minerals, crude and concentrate 1,900 
Cement, construction types 69,110 
Clays: 
China, kaolin, pottery 27 , 897 
Fire and ball) -----2-----2--- 7,814 
Benton ile 16,031 
ö ĩ0 Lease Ee 8, 765 
Cryolite, natural and synthetic - 136 
Diatomite and other earths. ..............- 5,109 
Fertilizer materials: 
Nitrogenous: 
Sodium nitrate, natural 5,810 
Manufactured nitrogenous ferti- 68,360 
lizers. 
Phosphatic: 
Phosphate rock. ...thousand tons 2,840 
Other manufactured phosphatic 270 
materials. 
Potassic: 
Potassic salts, natural 18 
Manufactured potassic materials... 109,868 
Other and mixed fertilizers............ 16,438 
Fluorspar nee ene nee 15,778 
Gem stones: 
Gem diamond................. carats.. 31,747 
Pearls and other value, thousands.. $1,457 


precious and semiprecious. 
See footnotes at end of table. 


1966-67 


6,905 
190,008 
57,974 
44 
1,044 
1,091 
6,397 
1,868 


138 
996 


632 
9,374 


$473 
96,069 
10,951 


746 
13 


6,310 
74 


490,794 


2,048 
50,401 


24,676 
18,145 


14,649 
12,141 


178 
5,168 


4,687 
103, 025 


3,824 
270 


8 
121, 842 
42,202 


18,272 


27,884 
$1,606 


Principal sources, 1966-67 


Italy 4,043; Japan 2,667. 
Japan 126, 684; United Kingdom 88 981. 
M ag 26, 637; United Kingdom 16,514. 


Norway 294; Canada 287; United 
States 18 


Ghana 996. 

Mainland China 4,053; Republic of 
South Africa 1 938. 

Spain 1,075; Italy 838. 


United Kingdom 128. 

Canada 515; United Kingdom 275; 
Norway 189 9. 

Canada 396; United Kingdom 114. 

United Kingd om 6,807; United States 


2,846. 
Sweden $165; Japan $147. 


ot i 65,977; New Zealand 16,824; 
nited Kingdom 12,646. 


Malaysia 744. 
Canada 6: United Kingdom 3; West 
Germany 8. 


Iran 6,800. 
United Kingdom 651. 


Republic of South Africa 288,194; 
t nited A Ur nei 86,825; United King- 
om 5 
New Zealand zd United States 491. 
United States 115 


Canada 37,749. 

republic of South Africa 8,441. 
Canada 2,107; United States 259. 
Manand China 1,182; United States 
United States 2,036. 

Japan 21,059; United Kingdom 10, 362. 


Mo Kingdom 17,094; United States 


„524. 
United Kingdom 6, 150; United States 
8,550; Republic of South Africa 3, 364. 
United States 14,286. 
United States 9,615; Republic of South 
Africa 2,157. 
All from Denmark. 
United States 6, 122. 


Chile 4, 677. 
Japan 30, 330; Canada 26,708; United 
States 16,472. 


Nauru 1, 884; Christmas Island 789. 
Japan 244. 


NA. 

United States 111, 104. 

United States 17,369; West Germany 
10,470; Italy 9, 352. 

United Kingdom 6,885; mainland China 
6,232; Republic of South Africa 5,291. 


Belgium-Luxembourg 11,876; Republic 
of South Africa 5,843; Israel 5,894. 
Japan $620. 
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Table 3.—Australia: Imports of mineral commodities '—Continued 


(Metric tons unless otherwise specifled) 


Commodity 1965-66 1966-67 Principal sources, 1966—67 
NON METALS Continued 
aypeuni; crude and calcined............... 864 775 United Kingdom 463; United States 214. 
raphi 
cR J w UL eie inn 39 United Kingdom 17; unknown 22. 
h oe oS Wed ; 
Crystalline be ee ae eee ee ee 186 294 Malagasy Republic 105; unknown 189. 
orphous____...........------.---- 878 1,177 Ceylon 422. 
Iodine, crude... ..................-....-- 9 
Iron oxide pigmen tn 6,813 7,076 West Germany 3,855; Spain 1,894. 
l ee ce d LE 978 1,694 India 1,405; United States 267. 
LIMC@StONG 2s e cee 198,852 276,270 Japan 276, 263. 
Fps 88 942 992 West. Germany 565; United Kingdom 
M anaes, crude, calcined, and fused 22,378 18,127 Japan 13,658; United States 3,582. 
ca: 
Block or sheer 84 19 All from India. 
Splittings..-------------------------- 101 78 India 64. 
round and scrap. ................... 725 737 Republic of South Africa 210; United 
Kingdom 99. 
Phosphor uss 444 380 France 195; West Germany 100; United 
Kingdom 67. 
guariz and quartzi te 534 480 West Germany 239; Sweden 166. 
))))JVCCCCGCVVGGVTCT00é0S0GGGV0V0ͤöa%ĩo%ÄASGGAAAAA AMICOS 7,205 13,236 Mexico 6,096; United Kingdom 5,874. 
Süllimanite bold s edad uae doi ne, ae ,008 447 Republic of South Africa 353. 
Stone, construction. ..... value, thousands $493 $457 Italy $304. 
Sulfur, elemental.............-....-.....2- 410,406 507,038 United States 189,537; Canada 186,299; 
Mexico 131,073. 
Tale, steatite and chal kd 11,547 11,699 France 6 972; United Kingdom 2,399; 
United States 2,036. 
Vermiculite 2, 585 2,251 Republie of South Africa 2,196. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt, bitumen and pitch: 
Natural minerals 3,770 654 United States 319. 
Petroleum bitumen 193 233 United Kingdom 161. 
Coal tar and coal tar pi ten 9,127 10,912 United States 10,840. 
Carbon and carbon black kg 4,783 2,906 Unies States 2, 558; United Kingdom 
Coal, all types, including brique ts 8,656 8,441 8 Africa 7,118; United 
ates 
Coke and semicokle 94 56,302 53,385 All from United States. 
d | UH RR 2,046 2,797 "West Germany 2,208. 
Petroleum 
Crude thousand 42-gallon barrels.. 126,345 141,598 Indonesia 34,120; Saudi Arabia 33,060; 
Kuwait 25,927. 
Refinery products: 
iquefie 42-gallon barrels. . 48 1,461 United States 1,387. 
petroleum gas. 
ae thousand 42-gallon barrels. . 6,816 3,796 Aden 1,313; Iran 1,164; Singapore 1,005. 
oline. 
Kerosine and jet fuel....... do.... 2,090 1,067 Aden 729; 497 foe 228. 
Distillate fuel oll. 0.... 1,479 1,081 Singapore 497; Iran 220; Saudi Arabia 
144; Kuwait 117. 
Residual fuel oil. do.... 317 462 Singapore 323; New Zealand 133. 
Lubricantn do 506 368 United States 197; Netherlands Antilles 
122; United Kingdom 48. 
Petroleum turpentine....... do- 50 38 Iran 19; United States 9; Singapore 6. 
Other products............. do.... 781 870 Bahrain 573; United States 130. 


NA Not available. 
1 Periods shown are fiscal year, July 1 to June 30. 


COMMODITY REVIEW 


METALS 


Aluminum.—Despite restrictions on elec- 
tric power at the Camalco Aluminum (Bell 
Bay) Limited refinery in Tasmania, output 
of refined aluminum by the two Australian 
producers added to a national record in 
1968. At the yearend, both the Bell Bay 


plant and the Alcoa of Australia Pty., Ltd. 
refinery at Point Henry, Victoria, were 
operating at close to their rated capacities 
of, respectively, 73,000 and 41,000 tons per 
year. Reflecting the trend of recent increased 
consumption by domestic fabricators, for 
the first time since 1963, Australia was, by 
a small margin, a net importer of aluminum 


90 MINERALS YEARBOOK, 1968 


ingot in 1968. Completion of expansion 
at Point Henry that will double plant 
capacity, plus the expected output of the 
new Alcan Australia Ltd. 50,000-ton-per- 
year smelter at Kurri Kurri in New South 
Wales, Australia’s aluminum production 
capacity will approach 200,000 tons per 
year in 1970. 

Backed by reserves regarded as the 
world's largest, development of Australia's 
bauxite moved ahead rapidly in 1968. Mine 
output rose to nearly 5 million tons of 
which more than half was exported dur- 
ing the year. Commonwealth Aluminium 
Corp. Ltd. (Comalco), shipped more than 
3.4 million tons from Weipa, on the Cape 
York Peninsula. About half of this went to 
the Queensland Alumina Ltd. plant at 
Gladstone, Queensland, and the remainder 
was exported principally to Japan and West 
Germany. During the year Weipa facili- 
ties were expanded to 7 million tons capac- 
ity and construction was started on a plant 
to produce 100,000 tons of calcined bauxite 
per year. 

Expansion of the alumina refinery at 
Gladstone from 600,000 to 900,000 tons 
per year was completed in December and 
plans for further expansion, by December 
1970, to 1.3 million tons were subsequently 
announced. 

The Grove Peninsula bauxite and alumina 
project, on the Northern Territory side of 
the Gulf of Carpentaria, underwent cor- 
porate changes in 1968 and early 1969 
wherein Nabalco Pty. Ltd. (owned 50—50 
by Swiss Aluminium (Alusuisse) and a 
group of Australian companies, headed by 
Colonial Sugar Refining Co. Ltd.) will be 
managed by the Australian interests. À re- 
vised program calls for commencing baux- 
ite exports in July 1971 and alumina 
production at 500,000 tons annually by 
mid-1972. 

Alcoa of Australia Pty., Ltd., owned 51 
percent by the United States company and 
49 percent by Western Mining Corp. Ltd. 
and other Australian companies, operates 
a fully integrated enterprise with mines in 
the Darling Ranges of Western Australia, 
an alumina refinery at Kwinana, a smelter 
at Point Henry, Victoria, and fabricating 
plants throughout Australia. Upon com- 
pleting expansion of the Kwinana alumina 
plant to 630,000 tons in September, the 
company in December 1968 announced a 
program for further expansion to 1.04 mil- 
lion tons per year by mid-1970. Capacity 


of the smelter at Point Henry is also to be 
increased to about 82,000 tons per year. 
Aside from supplying domestic require- 
ments, Alcoa is committed under long. 
term contracts to export alumina to Japan 
and the United States; and beginning in 
1969, to Aluminium Bahrain, a partly 
owned subsidiary of British Metal Corp. in 
Bahrain. 


Several other groups were actively in- 
terested in bauxite-based projects during 
the year. Amax Bauxite Corporation Ltd., 
a wholly owned subsidiary of American 
Metal Climax Inc., was considering a 
bauxite/alumina project on a 200,000- to 
700,000-ton-per-year scale in the Admiralty 
Gulf area of Western Australia. Two wholly 
Australian companies were investigating 
prospects in the Darling Ranges, near 
Perth; and Tipperary Land Corporation, 
a U.S.-controlled company, was examining 
bauxite deposits on the Cape York Penin- 
sula, Queensland. 


Copper.—The record mine and smelter 
outputs of copper in 1968, respectively 12 
percent and 13 percent higher than in 
1967, are credited primarily to completion 
of mine development and plant expansion 
programs at Mount Isa Mines Ltd. in 
Queensland, permitting improved recover- 
ies late in the year. According to midyear 
reports, mine output of other Australian 
producers was generally down from the 
1967 level. 


The principal copper producers and 
quantities of their output in recent years 
are summarized in table 4. 

Mount Lyell Mining and Railway Co. 
Ltd. at Queenstown, Tasmania, in July 
1968, reported discovery of a new orebody 
lying at a depth of 1,250 feet below the 
opencut that has provided most of the 
company's output in recent years. The new 
find has been estimated at 27 million tons 
averaging 1.46 percent copper. Concur- 
rently announced were expansion plans 
tentatively estimated at $30 million that 
will increase mine production; and jointly 
with Electrolytic Zinc Co. of Australasia 
Ltd., provide a sulfuric acid plant based on 
pyrite concentrates from both companies' 
mines at Burnie, Tasmania. 

Since 1965 Conzinc Riotinto of Australia 
Ltd. (CRA) has been actively investigating 
a large copper deposit on the Island of 
Bougainville, in the Territory of Papua and 
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Table 4.— Australia: Major copper industry facilities 


Production 
Facility (metric tons of copper !) 
1965 1966 1967 

Mines: 

Mount Isa Mines Ltd 6 56,321 65,159 44, 475 

Mount Morgan Ltd ʒʒd 'i'i'ꝛꝛꝛꝛꝛꝛꝛꝛꝛꝛ LLL 2 2222.22.22. „746 98 6,874 

‘Broken Hill el0lOl0OQ‚O‚O‚l‚‚l‚... mencio rc ccoddadu 8,222 8,084 : 

Cobar Mines Pty. Ltd... 22222222 LLL „ 1,910 6,048 7,781 

Mount Lyell Mining and Railway Co. Ltd 13,968 15,656 16,183 

Electrolytic Zinc Co. of Australasia Ltd__........_..--------.----- 1,444 1,622 1,615 

Ravensthorpe Copper Mines, N. II 644 591 721 

Tennant Creek field... 2... 222222222 LLL ee ee 6,7498 6,928 8,031 

Rum Jungle field................... 2... 2. 2 2 LL LL LL LLL 2. lll. 2,909 2,906 71 
Smelters: 

Mount Isa Mines Ltd ZůůzP»ů„U .. 52,962 64,719 44,406 

Mount Morgan Ltd... ü „„ ,69 6,981 6,759 

Electrolytic Refining and Smelting Co. of Australia Pty. Ltd - 3,139 6,070 5,497 

Mount Lyell Mining and Railway Co. Ltd ZZI—U m f 13,799 14,169 15,301 
Refineries: 

Mount Isa Mines Ltd.-.........-- - 2-2 Ll cL LL LLL L2 22222 l 222. 44,822 69,285 45,979 

Electrolytic Refining and Smelting Co. of Australia Pty. Ltd......... 6,218 22,118 21,174 

Mount Lyell Mining and Railway Co. Ltd 0,388 (2) (2) 


! Metal content of ore for mines; blister copper for smelters; and electrolytic for refineries. i 
2 Since October 1965 all refining has been done by Electrolytic Refining and Smelting Co. of Australia Pty. 


New Guinea. In 1968 an operating sub- 
sidiary, Bougainville Copper Pty. Ltd. 
(two-thirds CRA, one-third New Broken 
Hill Consolidated Ltd.) was established, 
with 20-percent optional ownership rights 
reserved to the Territorial Administration. 
Ore reserves available for open-pit mining 
have been estimated at 772 million metric 
tons averaging 0.47 percent copper and 0.4 
pennyweight gold per ton. An agreement 
negotiated early in 1969 with seven Japa- 
nese companies, calls for 965,000 metric 
tons of copper in concentrates over 15 
years beginning in 1972. To December 31, 
1968, a total of $18 million had been spent 
on the prospect. An additional $280 million 
has been estimated as the cost of completing 
the project for an anticipated annual pro- 
duction of 127,000 tons of copper in 
concentrates. 

The great bulk of Australia’s mine out- 
put of copper is smelted and refined locally. 
As indicated by 1966-67 data, domestic 
markets absorb over 90 percent of the 
national output of refined primary copper. 
Exports of copper go to many countries 
in forms ranging from crude ores to semi- 
fabricated and fabricated products. Ship- 
ments of copper in concentrates and other 
crude forms (totaling 14,400 tons in 1967) 
and blister and refinery shapes (totaling 
16,478 tons) were predominantly to Japan. 


Gold.—Continuing the trend of the past 
decade, gold production in 1968 was slightly 
below that of 1967 despite Government 
assistance, premium prices realized by sales 
in the free market and opening of the new 
Juno mine at Tennant Creek in the North- 
ern Territory. A noteworthy closure of 
1968 was that of the A-1 Consolidated 
Gold Mine in Victoria, after the 105 years 
of operation. Nearly 84 percent of the total 
mine output in 1968 was from gold mines, 
most of which are in the Kalgoorlie dis- 
trict of Western Australia. Byproduct out- 
put from copper ores accounted for 12 
percent, and about 4 percent was contained 
in lead-zinc ores and concentrates. Western 
Australia was the source of 66 percent, 
Northern Territory 17 percent, Queens- 
land 10 percent, and Tasmania, Victoria, 
and New South Wales 7 percent of the 
year's total. 

Commonwealth Government payments 
under the Gold Mining Industry Assistance 
Act totaled $3.16 million in 1968, com- 
pared with $4.32 million in 1967. To those 
mines that have taken advantage of sales on 
overseas premium markets, the Australian 
Gold Producers Association has returned 
an average A$2.65 premium above the 
fixed Australian price (A$31.25 per ounce) 
in 1967-68. During the fiscal period (July 
1, 1967-June 30, 1968) the Association 
sold 559,738 ounces. 
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Recoveries of gold reported by principal 
Western Australia producers in 1967 were 
as follows: 


Gold 
Company produced 

(troy 
ounces) 
Central Norseman Gold Corp. N.L..... 86,478 
Gold Mines of Kalgoorlie (Aust.) Ltd.. 152,569 
Great Boulder Gold Mines Ltd. ....... ,410 
Hill 50 Gold Mine N.L. .............. ,441 
Lakeview Wiluna Gold Mines Ltd 158,012 


North Kalgurli (1912) Ltd............ 65,302 


To this list of principal producers must 
be added the new Peko-Wallsend Invest- 
ments, Ltd., Juno mine at Tennant Creek, 
Northern Territory, which produced 61,189 
ounces of gold in the year ending June 30, 
1967. About one-third of the gold credited 
to the Juno mine during its first year of 
operation was contained in bismuth concen- 
trate. The substantial quantity ranks this 
mine as Australia's leading source of bis- 
muth. 

Australia's precious metal refineries, in- 
cluding the Royal Mint at Perth; Engel- 
hard Industries Pty. Ltd., Melbourne; 
Matthey Garrett, Sydney; and the smelters 
at Port Pirie and Port Kembla produced 
779,314 ounces of refined gold in 1968, 
compared with 835,563 ounces in 1967. 
Sources were as follows (1967 data in 
parentheses), in troy ounces: New, of Aus- 
tralian origin—639,377 (672, 171); do- 
mestic scrap—13,460 (27,276); new, of 
overseas origin—126,178 (136,389); im- 
ported scrap—349 (727). Imported semi- 
processed gold was principally from Fiji— 
102,601 ounces—and Papua and New 
Guinea— 20,157 ounces. Exports of gold in 
1968, totaling 500,785 ounces, were largely 
in refined form, including 358,279 ounces 
to Hong Kong and 27,482 to New Zealand 
and other countries. Gold content of ex- 
ported ores, concentrates, blister copper, 
and other materials, mostly to Japan, 
totaled 113,574 ounces. Domestic consump- 
tion of gold in 1967 amounted to 125,658 
troy ounces. 


Iron and Steel.—4All sectors of Australia's 
iron and steel industry moved ahead in 
1968, with production gains ranging from 
53 percent for iron ore to 10 percent for 
pig iron and 4 percent for steel. Though 
relatively insignificant among the world's 
iron and steel producing countries, Aus- 


1968 


tralia's vast reserve of high-grade iron or 
is regarded as one of the world's leadin, 
sources of raw material supply. Productior 
has risen from less than 7 million tons ir 
1965 to well over 26 million tons in 1968. 
In fulfillment of contracts that insure mar 
kets into the 1980 decade, iron ore (lump. 
pellets, and fines) exports have increased 
from 150,000 tons in 1965 to 16 million 
tons in 1968. On the basis of contracts in 
effect on June 30, 1968 (nine Australian 
companies totaling 368 million tons over 
20 years), exports are expected to exceed 
30 million tons annually by 1972. With the 
exception of about 41 million tons con- 
tracted to mills in Wales and Belgium, all 
of the sales agreements are with Japanese 
steel companies. 


Five companies contributed the bulk of 
Australia's iron ore in 1968: Savage River 
Mines, Tasmania—1,048,200 tons (pellets) ; 
Goldsworthy Mining Ltd., Western Aus- 
tralia—4,634,500 tons (crude ore); Broken 
Hill Pty. Co. Ltd. (BHP), two mines in 
Western Australia, one in South Australia 
—9,988,800 tons (ores, concentrates, pel- 
lets); Hamersley Iron Pty. Ltd., Western 
Australia—9,221,700 tons (ore and pellets), 
Western Mining Corp. Ltd., Western Aus- 
tralia—610,000 tons (crude ore). The bulk 
of production from the three BHP mines 
was for domestic use. Virtually ail the rest 
of Australia’s iron ore, including pellets 
made in the new BHP plant at Whyalla, 
South Australia, were for export to Japan. 
Two companies, Hamersley Iron Pty. Ltd., 
and Savage River Mines, began shipments 
from new pelletizing plants, at Dampier, 
Western Australia, and Port Latta, Tas- 
mania, respectively, in April. 

During 1968 the Mount Newman Con- 
sortium, a group including American Metal 
Climax Inc. (U.S.), Selection Trust Ltd. 
(U.K.), BHP, and Colonial Sugar Refining 
Co. Ltd. continued work on a new 265-mile 
railroad; and is scheduled to start ship- 
ments from Port Hedland, Western Aus- 
tralia, early in 1969. Long-term contracts 
call for totals of 100 million tons to Japan 
and 70 million tons to BHP plants in 
Australia. Of the several other companies 
that are developing mines and negotiating 
contracts the Cliffs Western Australian 
Mining Co. Pty. Ltd., Mount Enid-Robe 
River project in Western Australia is note- 
worthy. The corporate group includes Aus- 
tralian, Japanese, and United States in- 
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terests with management assigned to Cleve- 
and-Cliffs Iron Co. (U.S.). The project 
»nvisages an investment of about $240 
million for mines, plants, townsite, railroad 
and a port facility at Cape Lambert. 
Financing arrangements and contract nego- 
tiations with Japanese steel companies in- 
volving supply of 123 million tons of ore 
and pellets over a 21-year period are 
reportedly close to finality. 

Aside from a small tonnage of pig iron 
(55,200 metric tons in 1967) produced by 
the Wundowie Charcoal Iron and Steel 
Works at Wundowie, Western Australia, 
the BHP through subsidiaries and affiliates 
exercises a near monopoly of the Australian 
pig iron and steel industry. The BHP 
Company's annual reports for the years 
ending March 31, 1967, and 1968, record 
production of iron and steel primary prod- 
ucts by BHP and its subsidiaries (Aus- 
trallaan Iron and Steel Pty. Ltd., and 
Commonwealth Steel Co. Ltd.) were as 
follows: 


Thousand 

Commodity metric tons 
1967 1968 
1g WOR o ( 4,929 5,429 
Steel ingots and billets 6,144 6,396 
Blooms and slabkas ,911 5,565 
Sheets, bars, billets, ete 2,568 2,766 
Plate and strip. dd 217 2, 256 
Merchant 1,354 1,401 
J BL ea ets: 501 494 
Narrow cold-rolled strid 67 82 
a ae toa INE es 261 260 


r Revised. 


Shipments of iron and steel products to 
overseas markets totaled 830,000 tons dur- 
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ing the company year. Total capital ex- 
penditures during the period amounted to 
$165 million; however, a large part of this 
went to petroleum activities, iron ore, and 
other raw material developments, and to 
improving fabricating facilities. New roll- 
ing mill equipment and a continuous cast- 
ing plant were commissioned at the New- 
castle steelworks. New rolling lines were 
added at Port Kembla. In Western Aus- 
tralia the new blast furnace (600,000 tons 
annual capacity) at Kwinana, was blown 
in during May and the iron ore sinter plant 
(1 million tons per year) was commissioned 
late in 1968. The pelletizing plant, rated 
at 1.5 million tons annual capacity, started 
on May 11 and made its first shipments to 
the Port Kembla Steelworks later in the 
morth. 


Lead and Zinc.—Despite the reduced 
production from the Broken Hill mines, 
due to 4 months of labor dispute, mine out- 
put of both lead and zinc set new records 
in 1968, respectively 2 and 4 percent higher 
than in 1967. The year's output of primary 
lead bullion and refined lead, reflecting 
effects of the dispute, was down 8 percent; 
but the new zinc refinery which came on- 
stream late in 1967 at Port Pirie was 
instrumental in contributing to the record 
refined zinc output in 1968. 

According to 1967 data, the lead-zinc- 
silver mining industry included 32 mines, 
employing 9,703 persons. The principal 
centers of this activity are the Broken Hill 
region of New South Wales, the Mount Isa 
region of Queensland, and the Read-Rose- 
berry area in Tasmania. Mine output for 
1965-67, by the leading company pro- 
ducers, was as follows, in metric tons: 


1965 1966 1967 
Mine — 
Lead Zine Lead Zinc Lead Zinc 
North Broken Hill Ltd 68,989 54,581 65,117 52,151 68,808 55,526 
Broken Hill South Ltd.......... 81, 235 29,885 . 28,166 29,569 27,401 28,830 
The Zinc Corp. Ltd - 105, 889 „345 103, 030 84, 062 98, 685 82,069 
New Broken Hill Consolidated 
Lid. 22 22acLtnccos ie eee s 94,116 106,418 90,428 113,423 88,565 131,978 
Mount Isa Mines Ltd 50,470 31,466 66,577 44, 288 78,240 51,848 
Electrolytic Zine Co. of Aus- 
asia Ltd.................- 14,646 47,053 15,828 50,651 15,377 49, 684 


In 1967 (1966 figures in parentheses) 
the Sulphide Corp. Pty. Ltd. smelter at 
Cockle Creek, New South Wales, produced 
20,736 (21,689) tons of lead bullion and 
52,985 (52,351) tons of slab zinc. The 


Mount Isa Mines Ltd. smelter in Queens- 
land recovered 84,688 (54,328) tons of 
lead bullion. The Broken Hill Associated 
Smelters Pty. Ltd. at Port Pirie, South 
Australia, produced 193,926 (196,228) 
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tons of refined primary lead. Electrolytic 
Zinc Co. of Australasia Ltd. at Risdon, 
Tasmania, produced 144,607 (145,179) 
tons of refined zinc. 

Completion of the expansion programs 
at Mount Isa which has included activation 
of the new K57 shaft, adoption of a new 
stoping method and increased use of diesel 
underground haulage, supported by mill 
and smelter modifications, has raised the 
daily ore treatment rate from 11,000 to 
16,000 tons. Early in 1969 the company 
announced plans to develop the new North- 
ern Leases orebody, 12 miles north of 
Mount Isa. The proposed new facility, 
scheduled for completion in 1976, will cost 
over $100 million and will more than 
double the firm's current output of lead, 
zinc, and silver. During 1968 work on the 
McArthur River prospect in Northern 
Territory has consisted principally of re- 
search to develop a solution to the metal- 
lurgical problem. 

Refining facilities that will raise the 
production capacity of standard and high- 
grade refined zinc were being added at 
the Sulphide Corporation Cockle Creek 
Smelter. 

Domestic consumption of lead in 1967 
totaled 66,653 tons of which 23,877 was 
from secondary materials. Zinc consump- 
tion, all primary, totaled 104,183 tons. 


Manganese Ore.—Production of manga- 
nese ore from the Broken Hill Pty. Co. Ltd. 
mines on Groote Eylandt in the Gulf of 
Carpentaria and the Bell Brothers Pty. Ltd. 
mines and other producers in Western Aus- 
tralia totaled nearly 750,000 tons in 1968. 
Most of the Western Australia output and 
half of that from Groote Eylandt went to 
make up Australia's record annual exports 
of 434,400 tons. During the first 9 months 
of the year, 61 percent of the exported ore 
went to Japan and 39 percent to the United 
States and West European countries. 

Late in 1968 BHP announced a $21 
million expansion program that is expected 
to raise production capacity at Groote 
Eylandt from the present 400,000-ton an- 
nual level to 700,000 by mid-1971 and to 
1 million tons by 1974. Also to be under- 
taken are research into agglomeration of 
fine concentrates and feasibility studies 
aimed at establishing ferromanganese pro- 
duction facilities in the Northern Terri- 
tory. In 1967 apparent consumption of 
metallurgical grade manganese ore was 


244,000 tons. Most of the domestic require- 
ments were supplied from Groote Eylandt. 
The declining need for imports is evident 
in the drop from over 63,000 tons in 1965 
to 6,656 tons in 1967. 


Nickel.—Following startup in June 1967, 
and near capacity production through the 
yearend, the Western Mining Corporation 
(WMC) mine at Kambalda, Western Aus- 
tralia, firmly initiated Australia as a nickel 
producer with a full year’s output in 1968. 
The discovery and subsequent success of 
WMC has generated dynamic search and 
development activities. In 1968 over 150 
companies were engaged in nickel explora- 
tion and development in the Kalgoorlie and 
Pilbara areas of Western Australia, in the 
Greenvale region in northern Queensland, 
and at numerous other Australian pros- 
pects. Construction has proceeded through 
1968 on the WMC nickel refinery (which 
will employ the Sherritt Gordon ammonia 
leach process) at Kwinana. A recently 
announced revision has raised the refinery 
design capacity from 15,000 to 18,000 tons 
per year. The WMC mine at Kambalda 
will supply the refinery when it comes on 
stream in 1970, and also continue concen- 
trate exports—40,000 tons contained nickel 
over 10 years—to Sumitomo Metal Mining 
Co. Ltd. in Japan. 

The Scotia mine, in the Kalgoorlie dis- 
trict, being developed by Great Boulder 
Gold Mines Ltd. and North Kalgoorlie 
(1912) Ltd. is expected to start production 
in mid-1969. Reserves of the sulfide ore- 
body are estimated at 1.25 million tons 
averaging 3.07 percent nickel. Initial oper- 
ation will be at 120,000 tons ore per year. 
The companies are considering erection of 
a nickel matte smelter at Kalgoorlie. 

Metals Exploration Pty. Ltd. and Free- 
port of Australia Inc. are partners in 
developing a sulfide nickel deposit, esti- 
mated to contain 500,000 tons averaging 
over 4 percent nickel, at Nepean, Western 
Australia, and in investigating a lateritic 
nickel prospect with 45 million tons aver- 
aging 1.55 percent nickel and 0.11 percent 
cobalt, at Greenvale in northern Queens- 
land. 

Through its subsidiary South Western 
Mining Ltd., International Nickel Co. of 
Canada Ltd. continued investigation of the 
Wingellina lateritic nickel deposit, and the 
Broken Hill Pty. Co. Ltd.-International 
Nickel partnership in April 1969 announced 
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a new discovery of lateritic ores near 
Widgiemooltha, also in Western Australia. 
The prospecting group of Conzinc Riotinto 
of Australia Ltd., New Broken Hill Con- 
solidated Ltd., and Anaconda Australia 
Inc., in May 1968 reported a new nickel- 
copper discovery at Higginsville, 50 miles 
south of Kalgoorlie, in Western Australia. 


Silver.— Virtually all of Australia’s silver 
is coproduced with ores of lead, zinc, and 
copper. The record mine output reported 
in 1968, despite reduced production result- 
ing from labor troubles at the Broken Hill 
mines is largely credited to the continuing 
expansion at Mount Isa Mines Ltd. Accord- 
ing to preliminary estimates, exports of sil- 
ver in lead bullion and concentrates totaled 
11.1 million ounces in 1968, compared with 
10.1 million in 1967. Domestic refinery 
production was 9,426,000 ounces in 1968. 

Principal company sources of silver pro- 
duced in all mine products during 1966 
and 1967 were as follows: 


Thousand 
Company troy ounces 
1966 1967 
North Broken Hill Ltd. ....... 8,658 8,897 
Broken Hill South Ltd. ....... 1,615 1,774 
Zinc Corp. Ltd 2,485 2,448 
New Broken Hill Consolidated 
cM MR ,988 2,190 
Mount Isa Mines Ltd......... 6,122 6,787 
Electrolytic Zinc Co. of 
Australasia Ltd 1,768 1,716 
Tin.—Mine production of tin in 1968 


was the highest since the peak years 
immediately preceding World War I. Full- 
scale production from the hard rock mines 
of Renison Ltd. and Cleveland Tin N.L. in 
Tasmania and the completion of expansion 
programs at several alluvial tin producers 
were principal contributing factors. Accord- 
ing to 1967 data, the tin mining industry 
included 393 mines, of which 346 employed 
four or fewer employees. Production was 
reported from the Northern Territory and 
all States except South Australia. New 
South Wales, Tasmania, and Queensland 
accounted for 85 percent of the total pro- 
duction. The tin smelter-refinery at Alex- 
andria, near Sydney, New South Wales, is 
Australia’s sole producer of refined primary 
tin. In 1968 its output of about 3,700 long 
tons established a new record. 


Principal producers of tin in concentrates 
and quantities of contained tin produced 
in 1966 and 1967 were as follows: 


Long tons 
Company 

1966 1967 
Aberfoyle Tin Co. N. III.. 408 422 
Ardlethan Tin N.L............ 621 655 
Austral Malay Tin Ltd........ 188 216 
Australian Placer N. L.... NA 186 
Cooglegong Tin Pty. Ltd - e 149 219 
J. A. Johnston & Sons Pty. Ltd. *104 185 
Pilbara Tin Pty. Ltd.. e 224 803 
Ravenshoe Tin Dredging Ltd... 541 568 
Renison Ltd... .............- 885 720 

Storeys Creek Tin Mining 
Co. (/ A ceres 118 161 
Tableland Tin Dredging, N.L.. *470 448 
Tullabong Tin Syndicate 275 828 


Estimate. NA Not available. 


Exploration and development of tin pros- 
pects has continued in many areas of Aus- 
tralia. Early in 1969, the discovery of an 
extensive area of alluvial tin on the north 
tip of Cape Vork Peninsula was announced 
by Consolidated Mining Industries Ltd. 
Continuing tests, to the time of the an- 
nouncement had indicated 21 million yards 
averaging over 13 ounces per yard. 

As a member of the International Tin 
Council the Government of Australia in 
December 1968 imposed voluntary export 
controls on tin and tin concentrates. 
Permissible total exports by six country 
members to the control agreement was 
limited to 38,000 tons during the January 
1—March 3, 1969, quarterly period. 


Despite exports of tin in concentrates 
totaling 5,333 long tons in 1968, compared 
with 3,330 in 1967, the industry was con- 
fronted with a moderate oversupply in 
1968. Domestic consumption of primary tin 
fell from 4,400 long tons in 1967 to about 
3,850 tons in 1968 as a result of reduced 
requirements for tinplate by the steel in- 
dustry. The thinner coatings possible by 
electroplating rather than dipping is given 
as the cause of this reduction. 


Titanium Concentrates. The beach sands 
mining industry operated at a record level 
in 1968, reporting new quantity and value 
peaks for annual production of each of the 
three concentrate products. 

Production of ilmenite in Western Aus- 
tralia in 1968 approached the 660,000 ton 
combined capacity of the several west coast 
producers. New additions at the. Capel 
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plant of Western Titanium Ltd. were com- 
missioned early in the year and produced 
at an annual rate of about 230,000 tons 
during the final quarter. The Westralian 
Sands Ltd. (formerly Westralian Oil Ltd.) 
plant at Yoganup has also benefited from 
increased capacity, and Laporte Titanium 
(Aust.) Ltd. recently announced plans to 
raise capacity of its Bunbury plant from 
12,000 to 18,000 tons per year. East coast 
production of ilmenite will be substantially 
increased by Murphyores Inc. Pty. Ltd. 
with the commissioning in January 1969 of 
a 250-ton-per-hour dredge, 20 miles south 
of Gladstone, Queensland. Upon completion 
in March of the new dry plant facilities 
at Barney Point, the Murphyores project 
is expected to produce about 100,000 tons 
of ilmenite, 25,000 tons of zircon, and 
6,500 tons of rutile annually. 

Although rutile and zircon concentrate 
producers on the New South Wales and 
Queensland beaches achieved record pro- 
duction in 1968 and expect somewhat 
higher output in 1969, the companies are 
exhausting the supply of higher grade 
materials. In the future, progressively 
lower grade sands are anticipated, and 
viability of some operations will depend 
on price increases. 

Domestic consumption of ilmenite by 
pigment producers amounted to about 
71,000 tons in 1967. Rutile consumption, 
on the basis of domestic sales, mainly for 
use in coating welding rods, was estimated 
at 2,200 tons; and consumption of zircon, 
largely in foundry and ceramics applica- 
tions, was put at 4,400 tons. 


NONMETALS 


Phosphate Rock.—Although a small 
quantity of phosphate rock has been regu- 
larly produced in South Australia, virtually 
all of the requirement for manufacture of 
superphosphate has been imported. During 
1968 imports amounted to 3.5 million tons, 
of which, according to 1967 trade detail, 
Nauru and Ocean Islands in the Pacific 
and Christmas Island in the Indian Ocean 
supplied 74 percent. Reserves in all these 
islands are expected to gradually decline 
to exhaustion within three decades. 

As a result of an intense, Government- 
sponsored search on the Australian con- 
tinent, several important discoveries have 
been reported in the past few years. In 
1966 Broken Hill South Ltd. discovered a 


deposit at Duchess in northwestern Queen: 
land, that has subsequently been appraise 
at 1.1 billion tons averaging 21 to 22 per 
cent P»Os in shallow beds ranging 29 t 
63 feet thick. The same company in 196 
reported discovery of a deposit 21 fee 
thick containing about 250 million tons o 
similar grade material at Lady Annie, 15 
miles from the Gulf of Carpenteria. Also ir 
1967, International Minerals & Chemica 
Corp. (IMC) and Continental Oil Co 
have both reported discoveries, near the 
Lady Annie deposit. Reserves of 500 mil. 
lion tons averaging about 16 percent PeO; 
were suggested by IMC. While all of these 
prospects are at present regarded as non- 
commercial, the various companies are 
conducting  beneficiation research and 
feasibility studies with a view to future 
development. 

Since 1963 when the Commonwealth 
Government introduced the Phosphate Fer- 
tilizer Bounty Act, to encourage its use, 
sales of superphosphate have increased 50 
percent. The bounty, amounting to $6 per 
ton, is paid for superphosphate produced 
and sold for use as fertilizer in Australia. 
Payments under the Act have averaged 
$28,500 annually since 1965. Manufac- 
turers reported production of 4,241 tons of 
standard superphosphate (22 percent PoOs 
equivalent) in 1968, compared with the 
record 4,639 tons in 1967. 


Salt.—During 1967 the Australian salt 
industry, consisting of 35 operations 
employing 193 workers, produced over 
714,000 tons. About 73 percent of this was 
from South Australia. Imperial Chemical 
Industries of Australia and New Zealand 
Ltd., at Dry Creek, and Broken Hill Pty. 
Co. Ltd., at Whyalla reported production, 
respectively, of 333,167 tons and 44,706 
tons in 1967. Salt production in other States 
has been relatively small in recent years; 
however major developments in Western 
Australia and Queensland, based on Japa- 
nese market prospects, are expected to 
change the pattern. Six projects with 
planned production totaling 10 million tons 
annually by the late 1970's are involved. 

Early in 1968 the State Government of 
Western Australia, apprehensive of over- 
supply, considered imposing restrictions on 
some of the new salt development projects 
in that State. Likely to be restricted are the 
Exmouth Salt Pty. Ltd. 1.5-million-ton-per- 
year facility planned on Exmouth Gulf; 
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he Comalco Industries Pty. Ltd. project at 

Jampier and King Bay (aiming at even- 
ual output of .6 to 1.5 million tons); and 
he Norseman Gold Mines N.L.-Sumitomo 
‘hoji Koisha Ltd. project at Lake Lefroy 
;hich plans production of 500,000 tons 
innually by 1971. 

The companies authorized to proceed 
will probably include the Shark Bay Salt 
Pty. Ltd. venture at Shark Bay which 
tarted contract shipments to Japan in 
1967; the Leslie Salt Co. project at Port 
Hedland, expected to commence in 1969; 
ind the Texada Mines (Australia) Ltd. 
salt-potash project at Lake McLeod. 
Ultimate production of 7 to 8 million tons, 
and exports of 4 million tons annually 
by 1975 are anticipated from these salt 
projects. 

Apparent domestic consumption of salt 
was estimated at 640,000 metric tons in 
1967, up 13 percent above the 1966 total. 


Sulfur.—Sulfur resources, other than that 
contained in pyrite and other metallic sul- 
fide ores and an insignificant quantity of 
elemental sulfur recovered in petroleum re- 
fineries are unknown in Australia. Imports 
of elemental sulfur from Canada, United 
States, Mexico, and other countries have 
increased fror. less than 200,000 tons in 
1961 to over 557,000 tons in 1968. The 
great bulk of imported sulfur and virtually 
all of the sulfur recovered from indigenous 
pyrite and sulfide ores is used in manufac- 
turing sulfuric acid. Reflecting reduced 
requirements by the manufacturers of 
superphosphate fertilizers, production of 
sulfuric acid in 1968 was slightly below 
the record 2-million-ton level of 1967. 
During 1967, approximately two-thirds of 
the acid was made from imported elemental 
sulfur, 14 percent was derived from do- 
mestic pyrite concentrates, 15 percent from 
zinc concentrates, and the remainder from 
lead concentrates and other materials. 
Sources of the 256,800 tons of pyrite con- 
centrates produced in 1967 were mines at 
Nairne, South Australia, and Norseman, 
Western Australia. Use is also made of the 
sulfur byproducts of base metal operations 
at Mount Morgan, Queensland, and Mount 
Lyell, Tasmania, and gold mines in Western 
Australia. Zinc and lead concentrates are 
the basis of sulfuric acid produced at the 
smelters at Risdon, Tasmania, and Cockle 
Creek, New South Wales. 

Early in 1968 a new company, Central 


Queensland Acid Pty. Ltd., started con- 
struction of a sulfuric acid plant at Glad- 
stone, Queensland, which will use Mount 
Morgan Ltd. pyrite concentrates to produce 
1,000 tons of acid per day. The plant is 
scheduled to start operation in 1970. Late 
in the year EZ Industries Ltd. and The 
Mount Lyell Mining and Railway Co. Ltd. 
organized North-West Acid Pty. Ltd. to 
build and operate another new acid plant 
at Burnie, Tasmania. According to plans, 
this plant will produce 420,000 tons of 
sulfuric acid a year from 300,000 tons of 
pyrite concentrates that will be supplied 
equally from mines of the two principals. 
It is also expected to begin production in 
1970. 

Government subsidy payments to the 
industry under the Pyrites Bounty Act“ 
and Sulfuric Acid Bounty Act totaled $1.43 
million in 1968, compared with $1.55 
million in 1967 and $1.57 million in 1966. 


MINERAL FUELS 


Black Coal. —In 1968 new national 
records were established for both produc- 
tion and exports of black coal. Production 
at about 41 million tons was 16 percent 
greater than in 1967, and the quantity 
exported, estimated at 12.5 million tons, 
was up about 35 percent. Although six of 
Australia’s States contribute, the great bulk 
of black coal production has traditionally 
been from underground mines in New 
South Wales. In 1968 New South Wales 
output amounted to 30.7 million tons, of 
which 9 million tons were exported. 
Queensland, the second largest producer 
State, accounted for nearly 7 million tons 
output and 3.4 million tons exported. 

The recent surge in coal mining reflects 
the growing Japanese industrial demand 
that has been confirmed by long-term con- 
tracts. According to estimates by the Japa- 
nese Ministry of Trade and Industry, 
Australia is scheduled to furnish 39 percent 
of Japan’s import requirements totaling 
31.3 million tons in the April 1968—March 
1969 fiscal year. The United States is 
expected to supply 37 percent and the 
U.S.S.R., Canada, and other countries, the 
remainder. 


e Amount of bounty paid to pyrites producers 
is geared to price of imported sulfur. Pyrites 
bounty payments have not been made since 
mid-1966. 

7 Includes bituminous, semianthracite, and sub- 
bituminous varieties. 
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In 1967, the most recent year for which 
details are available, Australia's black coal 
industry included 136 underground mines 
with 14,385 employees and 14 opencut 
mines employing 1,063 workers. Approxi- 


mately 15.7 percent of the year's tota 
production was from opencut mines. Th: 
Joint Coal Board? reported productivity 
in leading producer States as follows: 


Table 5.—Black coal production per man-shift 


(Metric tons, on the basis of all employees) 


Š Underground mines Opencut mines 
tate 

1965 1966 1967 1965 1966 1967 
New South Wales 8.5 8.8 9.1 20.8 21.4 19.2 
ueenslánd- --.-. eux AA ngueneSme uo EE 5.5 6.0 6.2 17.6 18.3 15.8 
South Australia „„ CCC 27. 5 28.8 30.8 
Western Australia 8 4.4 4.6 11.4 12.0 18.0 
National total.. 7.8 8.2 8.5 20.2 19.5 


Major developments in the black coal 
mining industry during 1968 were in 
Queensland. The Moura-Gladstone rail- 
road was officially opened in January and 
shipments from the Thiess Peabody-Mitsui 
Pty. Ltd. opencut mines continued through- 
out the year. Utah Development Co. an- 
nounced an 8-million-ton increase in their 
contracts, bringing total commitment for 
Blackwater Mine Coal to 21.5 million tons. 
In a joint project, Utah Development Co. 
and the Mitsubishi Shoji group negotiated 
with the Queensland Government for devel- 
opment of the Groonyella coalfield, north 
of Blackwater. The plan involves exploita- 
tion of over 2 billion tons of high-quality 
coking coal in six central Queensland areas: 
Groonyella, Saraja, Peak Downs Highway, 
Barwon, Norwich, and German Creek. 
Investment of $100 million is anticipated 
for development of mines, a 140-mile rail- 
road, townsites, and a port facility at Point 
Hay. A marketing contract, signed early 
in 1969 with 14 Japanese companies, calls 
for 85 million tons of coking coal to be 
delivered over a period of 13 years begin- 
ning in 1971. 

Australian domestic consumption of black 
coal in recent years was distributed as 
follows: 


Thousand metric tons 


Industry —_— — 
1965-66 1966-67 1967-68 
Iron and steel 6,210 6,782 7,245 
Electricity ............- 10,570 10,979 11,546 
Railways 1,036 777 572 
Town gas 1,270 1,148 1,096 
Cement 9 865 811 
Metallurgical coke. ..... 450 440 477 
Ships bunkers 89 62 14 
CCC usec ws 2,285 2,098 2,282 
Totél.. 2. cnius 22,858 28,146 24,048 


20.7 


Brown Coal.—In 1968 production of 
brown coal from the opencut mines in the 
Latrobe Valley and other localities within 
100 miles of Melbourne, Victoria, was 
slightly below the 23.76-million-ton peak 
attained in 1967. According to 1967 data, 
all recorded production was by four oper- 
ators. However, the three mines (Yallourn, 
Morewell, and Yallourn North) operated 
by the State Electricity Commission ac- 
counted for 98 percent of the total. The 
Maddingly Brown Coal Pty. Ltd. (sub- 
sidiary of Australian Paper Manufacturers 
Ltd.), opencut mine at Bacchus Marsh was 
the largest privately owned operation. | 

Since brown coal cannot be economically 
transported, virtually the entire mine pro- 
duction is consumed locally. The use pat- 
tern in recent years has approximated 75 
percent in generation of electric power, 23 
percent in manufacture of briquets, and 2 
percent has been used as industrial fuel. 

Manufacture of brown coal briquets by 
the State-owned Yallourn and Morewell 
briquet works in 1968 totaled 1,577,000 
tons (1,874,000 in 1967). 


Petroleum and Natural Gas.—During 
1968 the Australian oil and gas industry 
continued intensive exploration and prepa- 
ration of new fields for commercial pro- 
duction. According to early estimates the 
year's output of crude petroleum was up 
80 percent and natural gas production was 
more than 40 percent above the 1967 
figures. While the quantities are unimpres- 
sive by world standards, in the light of 


8 Joint Coal Board. Twenty-First Annual Re- 
port 1967—68. Sydney, Australia, 1968, p. 236. 


Australia's virtually complete paucity in 
these commodities prior to 1964, the year's 
gains and the potential of recent discoveries 
of oil and gas are of considerable signifi- 
cance to the energy sector of the national 
economy. From an apparent self-sufficiency 
of 1.3 percent estimated by the Bureau of 
Mineral Resources in 1964, the ratio has 
risen to 10 percent in 1968. Proved reserves 
in the Bass Strait, between Victoria and 
Tasmania; in the Barrow Island field, off 
Western Australia, and the Moonie-Alton 
field in central Queensland, justify expecta- 
tions that domestic production will supply 
60 to 70 percent of Australia’s crude oil 
needs by 1971. 
Exploration activities in 1967 and 1968 
have been conducted in all States, the 
Northern Territory, and Papua and New 
Guinea. Private companies, the Bureau of 
Mineral Resources and State Geological 
agencies have participated in these pro- 
grams. Expenditure on petroleum explora- 
tion and development in 1967 totaled 
$116.5 million. Private industry’s contribu- 
tion amounted to $99.3 million and the 
various governments added to $17.2 mil- 
lion. Commonwealth Government payments 
under the Petroleum Search Subsidy Act 
were $11.55 million in 1967 and a record 
high of $15.5 million in 1968. 

Culminating several years of study, the 
Commonwealth and State Governments en- 
acted legislation, in November 1967, to 
administer petroleum exploration and pro- 
duction in the offshore areas of Australia 
and the island Territories of Papua and 
New Guinea. The several Acts became 
effective April 1, 1968. They are identical 
and interlocking and provide for joint 
Federal and State jurisdiction through ex- 
ploration, development and production, in- 
cluding well-to-shore pipeline construction 
and operation. 

Exclusive of wells drilling or suspended 
at December 31, drilling during 1968 
totaled 1,106,804 feet in 226 completed 
holes. The 90 exploratory wells accounted 
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for 645,941 feet and development drilling 
in 136 wells totaled 460,863 feet. Areas of 
principal drilling activity were Western 
Australia—433,834 feet, Queensland 
253,962 feet, and Victoria 179, 359 feet. 
Approximately 28 percent of the footage 
drilled was offshore, largely development 
drilling by Esso-BHP * on the Gippsland 
Shelf, off the Victoria coast. 

Onshore discoveries were reported during 
the year in the Grafton Range, Queensland 
(gas); at Mondara and Wicher Range 
(gas), and Flarcourt (oil) in Western Aus- 
tralia; and Daralingie (gas and oil) and 
Todachee (gas) in South Australia. Off- 
shore new discoveries were made in the 
Barracouta field (deep oil), and in the 
Flounder, Snapper, and Tuna (all oil and 
gas) fields, in Bass Strait; at Legendre, 
Dampier and Gage Roads (all oil) off 
Western Australia; and at Urma and Pasca 
(oil and gas) in Papua. 

Australian proved and probable reserves 
of crude oil at yearend 1968, were esti- 
mated at 1.715 billion barrels. Natural gas 
reserves were put at 9.5 trillion cubic feet. 

Australia’s 11 refineries produced 151.1 
million barrels of marketable products in 
1968, an increase of nearly 10 percent 
above 1967 levels. Feedstock to the refin- 
eries amounted to 163.6 million barrels, of 
which 13.6 million barrels was from do- 
mestic sources, and 150 million imported 
from Indonesia, Kuwait, Saudi Arabia, and 
other countries. With the completion of 
expansion at the Shell Refinery at Geelong, 
near Melbourne, Victoria, in 1968 Aus- 
tralia’s refinery annual capacity has been 
raised to 222 million barrels. Domestic 
consumption of refined products during 
the year was 149 million barrels. Foreign 
trade in these items included imports total- 
ing 7.2 million barrels and exports totaling 
8.2 million barrels. 


® Esso Exploration and Production Australia 
Inc. and Hematite Petroleum Pty. Ltd. (sub- 
sidiary of The Broken Hill Proprietary Co. Ltd.) 
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The Mineral Industry of Austria 


By Roman V. Sondermayer! 


During 1968 Austria's mineral industry 
reflected the general improvement in the 
national economy and output of most prin- 
cipal mineral commodities showed increases 
when compared with 1967 totals. However, 
Austria contributed only modest quantities 
of minerals and related products to the 
world economy, and its mineral produc- 
tion was largely of domestic importance. 
Aluminum, copper, lead and zinc, steel, 
cement, magnesite, crude oil, and natural 


gas remained the principal mineral com- 
modities produced in the country. 

Except for magnesite and some other less 
significant nonmetals, the mineral industry 
of Austria depended on imports to satisfy 
demand. Austria's mineral economy con- 
tributed slightly over 2 percent to the 
gross national product (GNP) and em- 
ployed about 22,000 persons. The value 
of crude mineral production by major seg- 
ments of the industry in million dollars was 
as follows: 


Commodity group 


Petroleum and natural gas 
Stone and industrial minerals 


1 Includes oil shale. 


There were no new plant additions of 
significance to Austria's mineral industry 
nor were any important mineral discoveries 
reported during 1968. 

The conclusion of a new agreement with 


1964 1965 1966 1967 * 1968 
--. $88.4 $87.6 $85.6 $91.2 $84.4 
--- 69.1 82.0 16.4 73.2 71.6 
--- 44.4 40.1 87.5 84.2 81.6 
--- $986.2 35.0 35.3 37.4 27.8 
ides 7.0 7.6 7.6 8.4 8.1 
--- 289.1 252.8 242.4 244.8 228.5 


the U.S.S.R. for Soviet natural gas de- 
liveries over a period of 23 years was sig- 
nificant, because large quantities of Soviet 
gas will be sold for the first time in a 
noncommunist country. 


PRODUCTION 


The general trend in the production of 
principal minerals in Austria was slightly 
upward during 1968. Most gains were 
accomplished by the modernization of 
existing facilities and by larger use of 
mechanization in mining operations. 

The steel industry increased output 14.6 
percent by installing new oxygen con- 
verters. The petroleum industry, both in the 
production and refining of crude oil, 


used modern and advanced technological 
methods. The output of crude oil increased 
slightly when compared with that of 1967, 
mostly because of secondary recovery oper- 
ations. The output of refinery products went 
up noticeably and refineries operated at 
full capacity during 1968. 


1 Foreign mineral specialist, Division of Inter- 
national Activities. 
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Table 1.—Austria: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
METALS 
Aluminum: 
peor rig gross weight 14,850 17,998 22,088 24,000 24,887 
etal: 
PRiMm@ry ooo 2 Soe See ce cso bee. cowececes 77,697 78,785 78,927 78,745 85,898 
Secondary 3660 ose ececeesccecesssleweecaces 39,241 31,072 22,224 24,108 24,258 
Antimony: 
Mine output, metal content....................... 893 692 660 690 708 
Metal (antimony sulfide)................-........- 411 880 551 665 722 
Cadmium, metaaallxLkxsssssssssssss --ll2..--. 19 21 21 19 19 
Copper: 
Mine output, metal content. 1,618 1,576 1,902 : 2,112 
Metal, refined including secondary.................- 17,524 18,192 18,061 18,276 18,110 
Germanium, metal content of concentrates. . kilograms. . N. NA 7,500 8,8 7,4 
Iron and steel: 
Iron ore and concentrate thousand tons 3, 568 8,536 8,475 8,478 8,478 
Pig fól- occo uer ects ee ( do.... 2,204 2,200 2,195 , 140 2,474 
Fals eo seen uscetececes do 5 4 5 
Steel ingots and castings. .................- do.... 3,194 3,221 8,1938 8,028 8,467 
ï F semimanufactures.--.-.----------- -2-0 do- 2, 805 2,813 2,375 2,226 °*2,560 
ea 
Mine output, metal content of ore 5,924 5,891 5,685 5,688 6,780 
Metal including secondary-......................- 13,306 12,986 11 862 13,154 13, 051 
Manganese content of iron ore 68,786 67,456 69, 500 67,76 NA 
Silver, metal including secondary.......... troy ounces... 78,947 76,519 93.287 125, 709 160, 753 
7 ungsten, mine output (W) content 50 93 65 el 
ine: 
Mine output, metal content of ore 9,768 9,547 10,488 11,160 12,660 
Metal, refined electrolytic, including secondary...... 12,896 18,118 14,201 14,157 15,294 
NONMETALS 
BFH. ³%ÜWr ĩ³ð2AAAĩ˙ -- 1,261 2 , 334 2,800 2,456 1,461 
Cement, hydraulic thousand tons 8,769 i 4,501 , 548 4,5 
Bentonite J ³ 8,121 4,087 1,687 610 
III “2—»•79!»0? 71,070 68,318 143,315 136, 500 172, 406 
F ³oÜ¹¹ dy Cee eeceee 368,119 327,678 377,680 383,779 327, 145 
GM.. ³¹i ͥ y cq dad 48,466 50,898 68,987 46,65 68,9 
Dll“... 8 3,832 4,034 8,7 8,657 2,9'79 
Coupe ELAR ORE UR RM REN nk he NNNM CN RUIT „62 1,419 1,581 2,480 2,174 
oo I6, rude- eS ee ce ee ee ee 8 102,287 85,755 79,539 31,541 25,468 
ipeum and anhydrite, crude. ......... thousand tons 56 61 77 788 698 
"RECENTE a ee eee TE occ. 730 692 694 698 e720 
darsi 
ren WSOP WESCE do 1,657 1,816 1,615 1,585 1,547 
Sintered or dead burned- ...-.------------- do.... 522 566 491 450 482 
Caustic calcined........................... do- 192 198 199 176 175 
Pigments (specular hematite) )): 4,804 5,288 4,780 5,268 9,959 
eral and quartwite...........-........_....--.--.--- 68,897 76,992 60,660 22, 18,972 
ROCK so 2 EAE NE a ⁰]¹iwCſſ a ͤꝙꝙͤ ̃ PEE 1,881 98 81 89 968 
Fort ana tnana eaa 166, 802 185,599 185,000 190,973 200,808 
In brine 2.0000 thousand tons ' 224 2 2 2 2 
Stone, n.e.s. 
Building thousand tons NA NA 47 949 55 
Crüshed.. uil anae aaeain do.... 7,086 6,884 7,112 7,398 NA 
Sand and gravel, n. e.. do.... NA NA 4,750 4,474 5,280 
Sulfur, elemental recovered—— 29,500 30,200 29,275 31,550 31,875 
Tale and soapstooennnnnnnsnsn -l- 71,875 75,902 76,308 77,788 554 
dipr T isk ose er de De MEM d , 882 ,426 21,081 56 18,872 
X MINERAL FUELS AND RELATED MATERIALS 
oal: 
Bituminou s thousand tons 108 59 20 14 „j 
IECͤͥͤĩÜĩ˙tõ⁰³iꝛ⅛ꝛ⅛d vt m do- 5,761 5,450 5,288 4,604 4,192 
Goes OY Cy NOG ees tod E dnm do- 1.921 1,834 1,697 1, ,620 1,718 
as: 
Manufactured, all types, million cubic meters 877 864 821 174 e 780 
Neun cocoa dum Co EUM S e do 62,289 60,872 66,163 60,886 57, 562 
Petroleum: 
Oil shale. cet see cs cee ecu thousand tons 45 580 820 598 400 
Crude oil, from wells ------2------- : 2,668 2,855 2,757 2, 685 2,724 
Refinery products: 
Gasoline, all kinds do.... 514 644 701 838 850 
Kerosine and jet fuels ---------- do.... 69 51 98 78 90 
Distillate fuel oils... .........-....-.- do.... 859 851 861 895 1,019 
5 fuel oil do 1,591 1,798 1,849 2,028 2,279 
uefied 1 gases do- 6 8 77 85 89 
ubricants, all kinds do 192 185 206 184 258 
A halt and] Bitumen rn E a ass do.... 159 187 216 244 240 
Other products :- do.... 4 5 4 1 8 8 
I AAA ee ote eoesks do- 3,455 8,797 4,006 14, 355 4, 828 
Refinery fuel ———- -2-222222 .. 0 70 81 95 98 63 
Refinery losses Oiccc 129 69 77 76 82 
* Estimate. r Revised. 
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TRADE 


The value of Austria's mineral trade 
followed a decreasing trend in 1967, the 
most recent year for which complete data 
are available. Mineral commodities ac- 
counted for a slightly lesser share of Aus- 
trias total commodity trade than in 1966 
as shown in the following tabulation: 


Products of the iron and steel industry 
accounted for 64.3 of exports, and mineral 
fuels, both liquid and solid, were 38.3 per- 
cent of total Austrian imports of minerals 
commodities in 1967. West Germany was 
Austria's largest trading partner in minerals 
during 1967. 


Value Mineral 
(million dollars) com- 
modi- 
Mineral Total ities 
com- commodity share of 
modity trade total 
trade (percent) 
Exports: 
1966........- 850.9 1,688.8 20.8 
1967 862.0 1,808.8 19.4 
ports: 
1966......... 449.3 2,827. 6 19.8 
1967 396.4 2,809. 5 17.1 
Trade balance: 
1966 —98.4 —644.3 XX 
19677 —44.7 — 500.7 XX 


XX Not applicable. 


Table 2.—Austria: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
METALS 
Aluminum: 
Oxide and hydroxide 17,5572 
Metal, including alloys: 
S /ͤ hh oes cee eee 5,452 5,899 Italy 2,964; West Germany 2, 898. 
Unwrou ght 87,084 28,598 West Germany 17,865; Switzerland 1,934. 
Semimanufactures 22,985 24,210 West Germany 6,852; United Kingdom 
2,997; Sweden 2, 248. 
Antimony: 
Ore and concentrate 889 ....... 
Gl 8 12 2 All to Hungary. 
Cadmium metal, including kilograms.. 4,600 700 All to West Germany. 
alloys, all forms. 
I ³ A 494 516 West Germany 296; Italy 201. 
MARE metal, including alloys: 
nwrought, including scrap.......... 5,1038 4,541 West Germany 3,715; Switzerland 487. 
Semimanufactures 8,175 7,354 mcs 1,232; Bulgaria 1,169; Switzerland 
Gold and gold alloys........ troy ounces.. 8,070 18,858 West Germany 14,854; Italy 1,998. 
Iron and steel: | 
Iron ore and roasted pyrites 122 395 Belgium-Luxembourg 376. 
Ashes and residues. thousand tons 116 97 All to West Germany. 
DCTAD woe ae 8 do.... 6 12 Italy 6; Switzerland 3; West Germany 2. 
Pig iron and ferroalloys. ...... do- 5 14 Italy 9; West Germany 2. 
Steel ingots and thousand tons 400 362 West Germany 322. 
other primary forms 
Semimanufactures: 
Iron and steel shapes do 191 189 Italy 28: West Germany 24; Switzerland 
23; Hungary 20. 
Plates and sheets do 472 514 U.S. S. R. 108; West Germany 78. 
Hoop and strip—— ----- — 61 68 Switzerland 32; Bulgaria 9. 
FC», 8 do 114 112 Senang 25; West Germany 13; Hungary 
Lead: 
G XP 1,546 1,831 Czechoslovakia 1,056; Yugoslavia 276. 
Metal, including alloys, all forms 1,997 2,783 Italy 2,574. . 
Magnesium metal, including alloys, all 836 820 West Germany 182; United Kingdom 77. 


forms. 
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Table 2.—Austria: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
METALS—Continued 
Manganese oxide 868 851 B 144; West Germany 120; Denmark 
Mercury 76 pound flasks.. 298 828 France 104; West Germany 84; Netherlands 
Molybdenum metal, including alloys, all 281 963 West Germany 202; Hungary 84; United 
forms. Ponguom ; 
Nickel metal, including alloys, all forms... 208 142 West any 119; Netherlands 15. 
Platinum group metals, troy ounces.. 6,302 6,8302 West Germany 38,569; Rumania 1,608; 
including alloys, all forms. Italy 676. 
Rare earth metals and compounds n. e.s 265 221 NA. 
Silver metal, including alloys: 
Bullion....... thousand troy ounces.. 146 141 All to West Germany. 
Semimanufactur es 88 35 98 Yugoslavia 89; West Germany 28; Rumania 
Tantalum metal, including kilograms.. 4,000 2 , 700 West Germany 1, 500; United Kingdom 500; 
alloys, all forms. Poland 300; France 800. 
Tin: 
Oxide. cee ecwcccseo ess long tons 197 78 Czechoslovakia 54; Poland 17; Portugal 7. 
Mey including alloys, long tons.. 26 17 West Germany 9; Denmark 6 H Yugoslavia 2. 
all forms. 
Tungsten: 
re and concentrate 101 164 All to West Germany. 
Metal, including alloys, all forms 119 
Zine: 
Ore and concentratnuku «4 
Metal, including alloys, all forms 8,892 6,720 Italy 5,022; Switzerland 1,077. 
Other: 
Nonferrous ores, n.@.8..-.......-.-.- 98 129 n Germany 62; Belgium-Luxembourg 
Ashes and slag, n. e. 14,289 17,081 Italy 81820; West Germany 8,828; Yugo- 
8 å 
Salts and compound of unspecified rare- 254 578 West Germany 556. 
earth elements. 
NONMETALS 
Asbestos: 
Crug@ 2. sce eos oe setesccecas 1,701 13 Rumania 5; Italy 4; Switzerland 4. 
Cement and cement products. ....... 11,007 9,062 West Germany 6,016. 
Barite and wither ite 61 Yugoslavia 60. 
Cement, hydraulic.....................- 15,096 9,487 "West Germany 8,518. 
GSB ³ ĩð 8 3,244 
Clay: 
China clay 81,487 27,813 Italy 18,456; Switzerland 6,037. 
Other clays and crude refractories 1,148 1,888 United Kingdom 842; Switzerland 647. 
Cryolite and chiolite, natural............ 4 4 All to Mexico. 
Diatomite and other siliceous earths 257 248 Bulgaria 120; Yugoslavia 64. 
Diamonds and other gem stones: 
neut... cles thousand carats.. 165 ....... 
Other... uolcuzaeccosekaatis do.... 850 890 United States 194; Switzerland 108; United 
Kingdom 82. 
Peldd”‚d -2MM 2,165 386 Italy 227; West Germany 91; Switzerland 
Aro ⁵ðii 20 All to France. 
Graphite, natural 16,876 18,210 Italy 10,416; West Germany 5,211. 
Gypsum and plasterss 79,728 
Lime, hydraulic and slaked.............. 2, 128 
Magnesite: 
///] d ccu uu EU E LL 41 886 West Germany 304; Switzerland 77. 
Sinteredd .. -2222.2 ĪħÃ 228,969 188,310 hir 2 5 102,759; United States 
Caustic caleineddq - 91,530 79,628 West Germany 59,040. 
Bricks and plates 136,749 134,801 West Germany 21,418; France 20,898 
Sweden 19, 761. 
Other products, not burnt, including 97,011 82,070 West Germany 22,667; France 15,988; 
chrome-magnesite products. Rumania 18,946. 
Mica and mica produets 2b 2 Netherlands 1. 
Pigments, mineral.....................- 2,697 8,406 West Germany 1,490; United Kingdom 961. 
Refractories n.e.s .-..----- Lc Lll. 3,845 149,557 West Germany 25,756; France 24, 162; 
Sweden 20,406. 
A ð2Vq ͤ y 4 NA. 


THE MINERAL INDUSTRY OF AUSTRIA 


105 


Table 2.—Austria: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
NONMETALS—Continued 
Stone, sand, and gravel: 
Dimension stone: 
woe partly worked........ 177,286 154,495 West Germany 134,054; Switzerland 19,836. 
orked: 
FÄÄRKNVFT ua 61 51 West Germany 46. 
Other ˙¹ nA cS 9,720 12,112 West Germany 6, 292; Switzerland 5,629. 
Dolom ite -2-2-2-0 38,748 31, 670 west had 24,515; United Kingdom 
Gravel and crushed rock 125,286 258,688 West Germany 209,961; Switzerland 47,500. 
Limes tone 882,745 840,986 All to West Germany. 
Quartz and quartzite 153 270 Netherlands 148; West Germany 98. 
Sand, excluding metal bearing.... 48,221 56,440 West Germany 45,299; Switzerland 9, 086. 
Tale and soapstone....................- 60,558 61,748 West Germany 28,621; Italy 9,494. 
Vermiculite and mineral wool............- 80,568 45,526 West Germany 4,851; Italy 1,047. 
Nonmetals n.e.s.: 
Ceramic scrap.....................- 829 128 West Germany 102; Italy 19. 
„ nissene nean EAE 813 3,006 West Germany 1,828; Hungary 1,301. 
MINERAL FUELS AND RELATED MATERIALS 
Lignite and briquets...................- 9,428 15,366 West Germany 15,076. 
G; AA 10,621 48,280 Yugoslavia 24,180; Rumania 24,121. 
Gas, manufactured. .................... N 
Petroleum refinery products: 
Distillate fuel oil. .................- 24,956 8,109 West Germany 7,906. 
Lubricant᷑s ħįħĮiħŇiħiħŇiMŇ 71,023 79,353 Czechoslovakia 33,666; Poland 28,256. 
e ame 8,303 15,649 Poland 10, 168. 
Crude chemicals from the distillation of coal 2,784 4,874 West Germany 2,404; Italy 1,297. 


and natural gas. 


Table 3.—Austria: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


Aluminum: 
Bauxite- v Ris 
Alumina, including hydroxide........ 
Metal, including alloys: 
Unwrought, including scrap......- 


Semimanufaetures 
Antimony metal, including alloys, all forms. 


Arsenic trioxide, pentoxide, and acids 


Beryllium metal, including kilograms.. 
alloys, all forms. 


Cadmium metal, including alloys, all forms. 


Copper: 
Ore and concentrate 


Gold and gold 


thousand troy ounces.. 
alloys. 


1966 


24,580 
160,034 


4,479 
7, 806 


115 


1967 


80,948 
174,845 


5,840 
1,262 


128 


36, 989 
108 


2, 920 


4, 828 
20,774 


5,848 
1,621 


Principal sources, 1967 


Surinam 21,902. 
NA. 


U.S.S.R. 2,807; 
Yugoslavia 870. 

West Germany 2,695; Switzerland 2,159; 
Italy 1,072. 

Belgium-Luxembourg 88; United Kingdom 
20; Czechoslovakia 15. 

All from West Germany. 

West Germany 100; United States 100. 


East Germany 912; 


West Germany 7; Netherlands 1; Belgium- 
Luxembourg 1. 


Turkey 16,295; Iran 15,121. 
West Germany 90. 


Czechoslovakia 1,918; West Germany 1,002. 


West Germany 3,170; Switzerland 1,111. 

West Germany 11,698; Republic of South 
Africa 3,501. 

West Germany 2,712; United Kingdom 828; 
Switzerland 575. 


United Kingdom 1,291. 
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Table 3.— Austria: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) | 


Commodity 


METALS—Continued 


Iron and steel: 
and concentrate. thousand tons 


Roasted pyrite............... do- 
etal: 
Are a: U o . E A E do.... 
Pig iron, thousand tons 
including cast iron.! 

Ferroalloys: 

Ferromanganese...... do.... 

Other..... FIENT do.... 


Steel ingots and thousand tons 
other primary forms. 


Semimanufactures do 
Lead: 
D nc concentrate 
Metal, including alloys: ——  — 
Unwrought, including scrap...... 
Semimanufactures 


Magnesium metal, including alloys, all 
forms. 
Manganese: 
re and concentrate 


P MAS: speiss, and similar misere 


Metal, including alloys: 
Unwrought, including scrap- 


Semimanufaetures 
Platinum-group metals, troy ounces.. 
including alloys, all forms. 
Silver metal, including alloys: 
ullion thousand troy ounces.. 


Semimanufactures do- 
Tantalum metal, including kilograms.. 
alloys, all forms. 
Tin metal, including alloys: 
Unwrought, including 
scrap. 
Semimanufactures...........- do 


long tons 


Titanium oxid 


Tungsten: . 
Ore and concentrate 


Oxide and hydroxide...............- 
Metal, including alloys, all forms 


Salts and compounds of uranium, thorium 
and rare-earth elements. 
Zine: 
Ore and concentrate 
Oxide (zinc white)..............-... 
Metal, including alloys: 
Unwrought uncia C dert ee 


See footnote at end of table. 


1966 


1,175 
846 
55 
159 


12 
35 
52 
261 


2,600 
91 


14,021 
129 


12,450 
485 


1967 


904 
885 


101 


Principal sources, 1967 


Brazil 880; U.S.S.R. 288; West Germany 
Italy 321. 


East 5 6: West Germany 2; 
Yugoslavia 1. 
U.S.S.R. 89; Hungary 20; East Germany 11. 


N awar 6; Czechoslovakia .1; West 


y 1. 
Norway 47 U.S.S.R. 4; Czechoslovakia 8; 
Yugoslavia 8. 
Bulgaria 28; Rumania 26; Hungary 20; 
Poland 15. 
wet Germany 118; Belgium-Luxembourg 


All from itary, 

United Kingdom 131; West Germany 25. 

Yugoslavia 10,596; Bulgaria 2,478. 

Italy 323: U.S.S.R. 99; West Germany 94. 

Netherlands 374; West Germany 115; 
mainland China 60. 


Japan 150; Belgium-Luxembourg 19. 
France 70; Netherlands 67; West Germany 


West Germany 286; United States 51. 
United States 5. 


United Kingdom 496; Hungary 100; 
Cana . 

United es a 1,115; France 242; 
U.S.S.R. 2 


West Quran) 286; United Kingdom 172. 
West Germany, 3 ,129; Switzerland 1,190. 


United Kingdom 1,174; United States 1,058; 
West Germany 547. 

West Germany 108; Switzerland 97. 

United States 1 906; West Germany 1,100; 
Switzerland 1, 000. 


Netherlands 298; Italy 59. 


West Germany 30; Switzerland 19; United 
Kingdom 10; N etherlands 10. 
West Germany 8,562; United Kingdom 


1,054. 


Mainland China 1,668; Australia 6565; 
South Korea 391. 

West Germany 135; France 80. 

West Germany 28; United States 16; 
France 11. 

Brazil 699. 


All from Italy. 
West Germany 436. 


Bulgaria 1,495; Poland E indes Yugoslavia 


J deh West Germany 975 
Wit est Germany 114; 
nited d Kingdom 104. 
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Table 3.—Austria: Imports of mineral commodities—Continued 
(Metric tons uniess otherwise specified) 


Commodity 1966 
METALS—Continued 
Other: 
Ore and concentrate 5,661 
Ash and residues containing nonferrous 11,964 
metals. 
Other ashes and slags n. e. 730 
NONMETALS 
Abrasives: 
Natural: 
Dust and thousand carats.. 40 
powder from gem stones. 
Pumieee -aaneen 734 
Emery, corundum and other 123 
Artificial eorun dumm 4,136 
Asbestos: 
ie Ee. 34, 169 
Cement and cement products 18,106 
Other products excluding friction 588 
material. 
Barite and witherite...................- 5,954 
Boron salts, natural. 5,789 
Cement, hydraulic...................... 27,186 
Chal c ß AC Ta 971 
Clays and clay products: 
Clays and refractories, crude......... 118,474 
Bricks, tubes and pipes, nonrefractory. 126,132 
Cryolite and chiolite, natural............ 421 
Diatomite and other siliceous earth....... 2,765 
Dolomite, crude and sintered............ 3,295 
Gem stones, including industrial diamonds: 
Uncut thousand carats.. 56, 335 
Other gem stones, thousand carats.. 2,625 
crude or cut but not mounted. 
Industrial diamonds. ......... do.... 35 
Graphite: 
Nr. an 234 
Refractorie s 263 
Len in and anhydrite, crude and sintered. 19,473 
hydraulic and slaked..............- 690 
Limestone, industriall.l 444 
Magnesite: 
/ô·˙w ⁰— 82,314 
Sintered and caustic calcined......... 23,417 


Magnesite and chrome-magnesite prod- 1,824 


ucts, unfired. 
Mica: 
Crude and scrap...................- 882 
Manufacture . 27 
ents, mineraaa11llllllllt1lnil 288 
. 
hosphate rock 
e ee ee 223, 538 
Grund ám eus 
Thomas sla gz 325 880 
/ ͥ˙ꝛẽQ ³·¹ÜA AAA A 6,218 
Potash: 
Crude s2]ts. ....................-.-- 123, 889 
Potassium chloride 136,289 
Potassium sulfate -2-2-0 - 17,766 
Potassium-magnesium sulfate. ....... 82,575 
Other potash fertili „ „517 
Pyrites, unroasteãeelldl 26,465 
and quartzite................-.... 15,087 
Refractory building materials 14,261 
Salt, including brine salt 779 


See footnote at end of table. 


1967 


4,552 
24, 770 


1,298 


6,180 


817 
66 


8,637 
17,475 
10,061 

434 


7,984 


8,146 
19,622 


775 


104, 243 
119, 770 
357 
2,955 
2,201 
58,890 
4,020 
205 


237 

202 
191, 9 
305 661 
1.294 


91,037 
168,506 


26,278 
82,829 

10 
24,912 
15,320 
12,619 

22 


Principal sources, 1967 


1,629; Iran 1,512; Cyprus 543. 
ermany 9 ,097; Polan 8,141; West 

Germany 3,011. 

West Germany 907; Switzerland 862. 


ru 


Belgium-Luxembourg 6,060. 


Italy 172; West Germany 1465. 
Greece 46; Netherlands 10; West Germany 


9. 
West Germany 2,544; France 757. 


Canada 8,798; Republic of South Africa 
3,451; Cyprus 1.762. 

West Germany 8. 759. 

West Germany 258; Yugoslavia 68. 


West Germany 3,171; Yugoslavia 2,642; 
Rumania 751; Italy 760. 

United States 6,980; Turkey 1,187. 

France 5,219; West Germany 4,659; Italy 


404. 
iue 467; East Germany 167; West 
Germany 137. 


West Germany 44,976; Czechoslovakia 
87,802; United Kingdom 13,149. 

Italy 52 ,425; West Germany 87, 000. 

Denmark 857. 

United States 983; West Germany 977. 

Italy 1,885; West Germany 310. 


United States 16,400; Canada 11,680; 
Brazil 10,550; West Germany 8,470. 
West Germany 1,975; India 1,400. 


India 30; West Germany 6. 


West Germany 141; South Korea 100; 
France 40. 


Poland 20,330; West Germany 2,989. 
West Germany 491. 


Turkey 8,781 
Turkey 14,982; Greece 8,667. 
Italy 1,585. 


Norway 108; West Germany 71; United 
Kingdom 44. 
Switzerland 22. 


France 158; West Germany 25. 


United States 125, 2111 Morocco 58,639. 

West Germany 47,211 U.S.S.R. 84,861. 

France 161,899; Belgium-Luxembourg 
Luxembourg 115, 656. 

Netherlands 879; France 265. 


All from East Germany. 

East Germany 52,174; "Brahe rera West 
Germany 89,242; U.S.S.R. 31 ,948. 

West Germany 16,154; East Germany 
5,299; Italy 4,826. 

ar fron West Germany. 


U.S.S.R. 15,408. 
West Germany 18,485; Yugoslavia 1,510. 
West Germany 10,939. 


West Germany 16; ce 5. 
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Table 3.—Austria: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
NONMETALS—Continued 
PO excluding metal-bearing............ 141,480 145,508 West Germany 118,329. 
Crude or rough cut................. 571 607 West Germany 202; Italy 148; East 
Germany 100; Norway ^6. 
Slate products. ..................-- 257 289 Italy 250. 
tone: 
Dimension, except slate. ............ 81,175 86,598 Italy 22,486; Republic of South Africa 3,858. 
Bos Crushed stone and gravel 158,771 100,849 West Germany 72,114; Italy 23,829. 
ur: 
Elemental. thousand tons 82 88 France 14; Poland 11; West Germany 8. 
Sublimed.......................... 154 1,122 United States 975; West Germany 1065. 
Sulfuric acid....................... 4,565 6,1 NA. 
Tale and soapstone....................- 1,498 1,228 Italy 525; Norway 408. 
33 %ð2Lß ĩðVçà 88 1, 854 2,029 All from West o ee s 
Vermiculite and mineral wool............ 19,671 15,899 Switzerland 10,704; Italy 2,840; West 
Germany 1,779. 
Other nonmetals, n.e.s.: 
Ceramic scrap.........-.......--...- 7, 5,084 West Germany 8,082; Czechoslovakia 1,675. 
Other... ß 21,255 19,988 West Germany 17,593. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural............ 1,888 1,091 vaa States 498; Trinidad and Tobago 
Coal and briquets: 
Bituminous and thousand tons.. 3,405 8,165 Poland 1,816; West Germany 745; U.S.S.R. 
anthracite. 684; Czechoslovakia 354. 
Subbituminous and lignite..... do 588 574 East Germany $21; West Germany 210. 
a and coke breeze Osa. 990 967 West Germany 887; Czechoslo 279. 
as: 
Natural, including LPG............. 2,854 978 Yugoslavia 725; West Germany 154. 
Manufactured...................-..- 1,351 1,454 West Germany 1,451. 
4;˙’ vd thousand tons 15 21 West Germany 10; Poland 7. 
Petroleum: 
Crude and tapped crudes do.... 1,276 1,091 U.S.S.R. 700; Yugoslavia 321. 
Refinery products: 
Gasoline do- 602 588 Italy 298; Czechoslovakia 99; Hungary 82. 
Keros ine do- 8 7 Italy 5. 
Distillate fuels 0..-- 112 116 Italy 106. 
Residual fuel oils do.... 1,216 1,228 West Germany 299; Hungary 214; Italy 
177; Czechoslovakia 171. 
Lubricant᷑s do 57 57 Italy 17: West Germany 16; Netherlands 12. 
Mineral jelly and waz 8 8 West Germany 4; East Germany 1. 
Other products thousand tons 485 827 Hungary 108; Italy 79; West Germany 76. 
of coal, oil shale, bitumen, and 
asphalt. 


1 Includes spiegeleisen, shot, powder, and sponge. 


COMMODITY REVIEW 


METALS 


Copper.—During 1968 Austria remained 
a modest producer of copper ore, concen- 
trate, and electrolytic copper. The output 
of 18,110 tons of electrolytic copper was 
only 1 percent lower than in 1967. The 
upward trend in copper ore production 
continued chiefly because of favorable con- 
ditions in the world copper market. Prevail- 
ing copper prices made production from 
marginal Austrian copper ores attractive. 

Two copper mines, one near Salzburg 
and one in Tirol, produced about 180,000 
tons of copper ore and employed about 400 
persons. 


Smelting and refining of the country’s 
entire output of copper ore was performed 
in a single smelter at Brixlegg. Employment 
in smelting operations reached almost 250 
persons in 1968. 

The country’s principal copper mining 
company,  Kupferbergbau Mitterberger 
Gesellschaft, and the Republic of South 
Africa’s Union Corp. will jointly explore 
the old Muehlberg copper deposit where 
copper has been mined since the Middle 
Ages. A new joint company may be formed 
to exploit any reserves that are discovered. 


Iron and Steel.—The iron and steel in- 
dustry remained one of the most important 
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segments of Austria's mineral economy in 
1968. Iron ore, pig iron, several types of 
high-quality steel, and steel semimanufac- 
tures were the principal items produced. 

As in the past, the supply of domestic 
iron ore was not adequate to meet the 
demand and imports supplied about one 
third of requirements in 1968. Mines located 
in Steiermark, and operated by the Gov- 
ernment-owned company  Osterreichische 
Alpine Montangesellschaft A.G. of Vienna, 
provided about 93 percent of the total out- 
put of over 3.4 million tons in 1968. 

Opencast mining prevailed in the pro- 
duction of iron ore, with about 60 percent 
of the output coming from this type of 
mine. However, the share of open-cast 
mines in total production declined when 
compared with output in 1967. 

Crude steel output, 3.5 million tons in 
1968, exceeded that of the previous year 
by 14.7 percent. About half the total steel 
output came from integrated iron and steel 
plants located at Donawitz and Linz. The 
tabulation below shows breakdown of Aus- 
tria’s steel production by process and by 
company: 


Total steel 
output in 
1968 
(percent) 
Process: 
Oxygen converters............... 70 
Open hearth..................-- 26 
Electric steel 4 
IS!!! 8 100 
Company: 
ereini Oesterreichische Eisen 
und Stahlwerke AG 56 
Oesterreichische Alpine 
Montangesellschaft A. 88 
Boehler and Co. A.G............- 8 
Other. ‚§§;ð 88 8 
I Sods eect 100 


During 1968, investments were aimed at 
rationalization of production and cost sav- 
ings. A number of oxygen converters were 
installed to replace smaller units. A new 
blast furnace was also commissioned 


Other Metals.—Austria also produced 
small quantities of antimony, lead-zinc, 
tungsten, and silver during 1968. About 88 
percent of the antimony mined was pro- 
duced in Gangspalte No. 3 Field. There was 
no antimony smelter in Austria and all 
concentrates were exported to Belgium for 
further processing. 
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There were no significant changes in 
the lead-zinc mining and smelting industry 
during 1968 and the production of lead 
and zinc remained at the same level as in 
the past. 


NONMETALS 


Austria produced a variety of nonmetals 
during 1968. Among the most important 
were anhydrite, barite, cement, clays, feld- 
spar, graphite, magnesite, quartz and 
quartzite, salt, talc, and trass. However, 
only magnesite and graphite were of some 
significance by world standards. About 80 
operations for the production of non- 
metallics were active during 1968, and the 
nonmetallic minerals industry employed 
about 15 percent of the total labor force 
working in the country’s mineral industry. 

Activities in the nonmetallic branch of 
the industry were of the same order of 
magnitude in 1968 as in 1967 with a slight 
overall increase in production. No major 
developments or changes affecting the non- 
metallics industry were reported during 
the year. 


MINERAL FUELS 


Austria was a modest producer of low- 
rank coal, crude oil, and natural gas in 
1968. Domestic supplies were not adequate 
to meet the country’s requirements and 
imports of mineral fuels were necessary to 
satisfy the demand for energy. 


Coal.—The Austrian coal industry had 
lower production in 1968 than in the pre- 
vious year. The decline in production re- 
flected the closing down of mining opera- 
tions, caused mostly by competition from 
liquid fuels and by the partial exhaustion 
of minable reserves. 

Coal output of 4.2 million tons came 
from 14 operations with a labor force of 
about 8,800 persons. Underground mining 
was predominant; only two open-cast mines 
were operational in 1968. Three companies, 
Graz-Kóflacher Eisenbahn und-Bergbauge- 
sellschaft in Steiermark, and  Salzach- 
Kohlenbergbal G.m.b.H. and Wolfsegg- 
Traunthaler-Kohlenwerk Aktiengesellschaft 
in Upper Austria, were the principal coal 
producers. 


Petroleum and Natural Gas.—Austria 
was a producer of both crude oil and 
natural gas in 1968. However, domestic 


110 


output was far below the demand and 
Austria imported both commodities. 

Drilling activities for hydrocarbons con- 
tinued and Austria's drillers completed 59 
wells with footage totaling 321,711 feet 
(about 105,583 meters). Exploration ac- 
counted for 14 wells with 115,360 feet; 
production drilling totaled 14 holes with 
56,587 feet; and 25 wells with 135,085 
feet were drilled as extensions of existing 
fields. The deepest well in the country was 
completed in Matzen, the largest field. 
Total depth of the well was 19,716 feet, 
with gas formations at intervals from 
15,860 feet to 17,255 feet. Tests showed 
gas output of about 7 million cubic feet 
per day. 

The Government-owned company, OeMV 
(Allgemeine Oesterreichische Mineral- 
oelverwaltung Aktiengesellschaft— General 
Austrian Oil Administration), made an oil 
discovery on a new concession near Linz. 
Tests indicated production of 58 barrels 
per day of crude oil. 

OeMV was granted four new concessions 
near Bad Aussee, Bad Tschl, Sankt. Gilgen 
and Neukirchen. 

The following tabulation indicates the 
approximate percentage shares of the 
various Austrian oil companies in the total 
concession area and in the country's pro- 
duction: 


Con- Production 
ces- —————————— 
Company sion 
area Crude Nat- 
(per- oil 
cent) gas 
Allgemeine Oesterreichische 
Mineraloelverwaltung 
Aktiengesellschaft 
OeMV)...........-..... 60 85.2 99 
Rohoel-Gewiniungs 
Aktiengesellschaft (RAG).. 28 14.8 1 


Vorarlberger Erdoel und 
Ferngas-Gesellschaft 
m.b.H (VEFG) 

Mesa Petroleum 
Aktiengesellschaft 
(MESA) 


About 1,200 wells were in production 
during 1968, of which about 20 percent 
were flowing, 72 percent were pumping, 
and 8 percent were producing by gas lift. 
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Water flooding was used in various oil- 
fields and about 3 million cubic meters of 
water were injected in various oil forma- 
tions. Secondary recovery methods ac- 
counted for about 10 percent of Austria's 
total crude oil production. 

Total refinery capacity amounted to 
97,100 barrels per day in 1968, distributed 
as follows: OeMV-Schwechat, 88,000 bar- 
rels per day; Shell-Austria A.G.-Florids- 
dorf, 4,600 barrels; Mobil Oil Austria A.G.- 
Kagran, 4,500 barrels. 

During 1968, domestic production of 
natural gas was about 5 percent lower 
than in 1967. About 140 gas wells were 
in production. The decline in natural gas 
production and small Austrian reserves 
coupled with rapid increases in demand, 
make imports of natural gas of paramount 
significance in supplying energy to the 
country's economy. 

The OeMV concluded an agreement on 
June 1, 1968, with the U.S.S.R. for Soviet 
gas deliveries over a period of 23 years. 
The quantities of gas to be delivered started 
at 300 million cubic meters in 1968 and 
will gradually reach 1,000 million cubic 
meters in 1970. They will continue for 
the period 1971 to 1990 at a yearly rate of 
1,400 to 1,500 million cubic meters. 

A connecting link with the Soviet pipe- 
line from the Ukraine to Bratislava, Czecho- 
slovakia, will bring the natural gas to the 
Austrian border at Baumgarten. The Aus- 
trian pipeline system was adapted to the 
East European network. The short dis- 
tances between the border and large con- 
sumers in Austria lowered the costs of 
conversion to about 80 million Austrian 
Schillings ($3.2 million). Storage of gas 
has become an important concern since 
large quantities of gas were made available. 
Tests were made in preparation for the 
construction of an underground storage- 
system utilizing depleted gas and oil fields 
with a total capacity of 150 million cubic 
meters and providing a peak off take of 
2.2 million cubic meters per day. The cost 
was calculated to be about 170 million 
Schillings ($6.8 million). 


The Mineral Industry 


of Belgium and Luxembourg 


By Roman V. Sondermayer ! 


During 1968, as in previous years, the 
mineral industry of Belgium-Luxembourg 
was primarily devoted to processing im- 
ported raw materials, with ferrous and 
nonferrous metallurgy and petroleum re- 
fining the principal activities. Belgium- 
Luxembourg remained an important sup- 
plier of iron and steel, copper, lead, zinc, 


and refined petroleum products to other 
European countries. Traditionally Belgium 
has concentrated on mineral processing 
with domestic mine output limited to coal 
and quarry products, while Luxembourg 
has been primarily a producer of iron ore, 
iron and steel and, to a lesser extent, con- 
struction materials. 


BELGIUM 


The mineral industry of Belgium was 
oriented toward processing of imported 
ores and concentrates, and primary metal 
forms and the exportation of refined metals. 
Coal, quarry products, and small quanti- 
ties of iron ore were the only minerals 
mined in the country. 

The mineral industry production pattern 
in.1968, as in previous years, showed no 
clear trend; the output of some com- 
modities moved up from 1967 levels while 
that ot others declined. The output of the 
coal industry continued to decline in 1968, 
the result of strong competition from liquid 
fuels, natural gas, and foreign coal and 
reduced Government subsidies. 

The overall industrial and economic situ- 
ation improved in 1968. The gross national 
product (GNP) went up 4.5 percent as 
compared with the growth of only 3.5 
percent in 1967. Data on the minerals 
industry's share of the total GNP were 
not available for 1968, but 4 percent can 
be considered a good estimate. In 1968 
the entire minerals industry employed 
about 130,000 persons. 

The only significant changes in the 
Belgian minerals industry occurred in the 
iron and steel and petroleum refining in- 
dustries. Several iron and steel plants were 
modernized and rationalized and produc- 


tion began at the new 5-million-ton-per- 
year (100,000-barrel-per-day) Texaco re- 
finery near Ghent. 


PRODUCTION 


Coal and quarry products were the only 
minerals mined in the country. The pro- 
duction of coal went down in 1968, as the 
industry continued the planned closing of 
mines because high production costs ren- 
dered Belgian coal noncompetitive in Euro- 
pean Economic Community (EEC) mar- 
kets. The program for the gradual closing 
of noneconomic mines was worked out with 
the EEC in a manner designed to reduce 
subsidies and avoid social difficulties. Most 
of the quarry products (clays, stone, sand 
and gravel) were mined at about the same 
level of output as in 1967 and the demand 
for them was adequate. 

During 1968 most of the nonferrous 
metals showed insignificant changes in out- 
put levels as compared with figures for 
previous years. However, steel output rose 
19 percent during the year, principally 
because the new plant at Ghent attained 
full operating capacity. 


1 Foreign minerals specialist, Division of Inter- 
national Activities. 


111 


112 


MINERALS YEARBOOK, 


1968 


Table 1.—Belgium: Production of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
METALS 
Aluminum, metal, secondary only................ 8,460 8,192 2,045 NA 2,500 
Cadmium, (exports) mM MM EE THREE 848 885 146 2 NA 
Copper, refined, including secondar /// 286,129 809,856 303,427 317,878 343, 180 
Iron and steel: 
Iron ore and concentrate thousand tons 61 91 124 88 
Ste ee including ferroalloys.......... do.... 8,122 8,486 8,802 8,902 10,871 
teel: 
Ingots and casting do.... 8,781 9,169 8,917 9,716 11,486 
Semimanufactures................ do 6,475 6,947 6,865 7,511 NA 
Lead, metal, including secondary. ................ 88,816 110,757 92,659 107,800 95,500 
Precious metals, unworked..thousand troy ounces.. 13, 622 ,168 14,499 15, 561 NA 
Tin, metal, including secondar7/ long tons.. 6,804 5,227 r 6,472 r 6,069 5,048 
Selenium (exports) Loic dl aue 868 40 42 41 NA NA 
Zinc, metal, including secondary 222,540 289,800 251,700 227,328 254,800 
Other nonferrous metals, n .. ð ͤ 8 i i : : 4,000 
NONMETALS 
Cement, hydraulic............... thousand tons.. 6,846 5,905 5,796 5,820 6,000 
Clays aac es Ac Lens uu AE LE EE do.... 208 209 181 167 160 
Gypsum, and anhydrite, calcined................. 91,236 74,919 77,124 78 295 74, 000 
Lime and T burned dolomite: 
uicklime..................- thousand tons.. 2,299 2,292 2,232 2,284 2,800 
ead burned dolomite...............- do.... 337 r 315 319 804 805 
Gare do 305 305 261 298 300 
C ⁰ðVl˙ä u... 8 do.... 1,882 1,461 1,392 1,580 1,600 
Stone, sand and gravel, n.e.s.: 
n and other calcareous. thousand tons.. 10 „909 11,274 12,362 15,039 NA 
arble: 
In blocks cubic meters.. 7,272 7,098 7,406 5,090 5,000 
F/ ³ꝛA ete oe daaa 11,280 11,540 11,910 8,641 8,700 
Crushed and other...................... 82, , 824 82,974 25,171 88,408 84,000 
Petit granite (Belgian bluestone): 
Quarried................. cubic meters.. 409,602 826,826 288,552 286,708 287,000 
ad te 222 te cid do.... 104,688 77,488 80, 000 75,93 76, 000 
Worked d‚‚‚‚ddd mamas do.... 32,296 18,275 20, 974 16,341 17,000 
Crushed and other................ do.... 381,971 287,086 261,458 282,908 288,000 
Porphrry, all kinds thousand tons : : ,18 ; : 
Sand and gravel: 
Construction sand................ do.... 65,171 4,254 4,875 4,467 4,500 
Foundry = JFF 0.... 1,379 1,266 1,161 1,089 1,100 
ther sand. ..................... do.... 2,765 2,771 1,257 1,141 1,200 
Gravel (dredged) ................. do.... 7,844 6,627 4,861 5,867 ,400 
Sandstone: 
Rough stone, including crushed....do.... 1,647 1,869 1,358 1,445 1,500 
Paving and mosaic stone Onna- 17 18 9 9 
G6: ³¹ÜÜ—]i]ͥu4 dy y te 2 eoektee 8 81 77 107 107 
Slate, roofing and o tber 11,750 10,981 10,290 8,607 8,600 
Whetstone... -2-2222 22..-.-------- 4 41 45 87 37 
Sulfur: 
Byproduct ys recovered) ¢. 9 5,000 5,000 5,000 5,000 5,000 
Sulfuric acid (100 percent)....thousand tons.. 1,848 1,487 1,962 NA NA 
é MINERAL FUELS AND RELATED MATERIALS 
oal: 
Anthracite. ..-.ulullozdess enssde rA do.... 6,062 5,488 4,952 4,993 4,821 
Bituminou s 0.... 15,242 14,848 „547 1,442 10, 486 
Coke, all Eins do.... 7,229 7,334 6,961 6,867 7,248 
Fuel briquets, all grades..................- do.... 1,488 1,074 r 971 868 828 
Gas, manufactured, all types tera calories !.. NA 34,454 81,666 29, 529 NA 
Petroleum, refinery products: 
Gasoline: 
Aviation thousand 42-gallon barrels. . 5 5 6 7 NA 
Me vexesEescechE o.... 14,298 17,108 17,657 18,228 21,885 
( -. e onc . a eU dr do.... 1,808 1,708 1,677 2,017 NA 
f ³˙·w-w- do.... 3, 590 4,462 5,310 5,208 NA 
Distillate fuels....................... do 31, 064 35, 511 85,660 85,586 51,068 
idual fuels -2-2-2-2 0.... 80,451 37,987 42,116 43, 062 „006 
Lubricating oi[lSs 2- ------22.-- do 26 315 279 301 NA 
Olli. 8 do.... 9,359 9,966 10,928 12,618 NA 
EPE E EA EE ME NERO ele ete Stas do.... 90,888 107,105 118,689 117,086 NA 
Refinery fuels and losses do.... 7,413 ,168 í 10,195 NA 
e Estimate. r Revised. NA Not available. 


1 One tera calorie =238.095 cubic meters at 4,200 kilocalories per cubic meter. 
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THE MINERAL INDUSTRY OF BELGIUM AND LUXEMBOURG 


TRADE 


The foreign trade of Belgium is com- 
bined with that of Luxembourg in the 
official returns of the Belgium-Luxembourg 
Economic Union (BLEU). 

Minerals continued to occupy an im- 
portant position in Belgium-Luxembourg's 
total trade in both exports and imports. 
The tabulation below shows the relation- 
ship between the total trade and the trade 
in mineral commodities for 1966 and 
1967, the latest years for which complete 
data were available: 


Value (million dollars) Mineral 
commodi- 
Mineral Total ties’ share 
commodi- trade of total 
ties (percent) 
Exports: 
1966..... 2,610.3 76,829.0 88.2 
1967 2,659.8 7,032.4 37.8 
rts: 
1966..... 2,180.5 7,174.0 80.4 
1967 2,197.9 7,182.4 80.8 
Trade balance 
1966..... +429.8 7 —845.0 xx 
1967 ＋461.9 100.0 XX 
r Revised. XX Not applicable. 


The largest commodity group among 
Belgium-Luxembourg's mineral exports 
were products of the iron and steel indus- 
try (of which Luxembourg contributed a 
significant share) with a reported value of 
$1,161.9 million. Other mineral exports 
in the order of their importance were non- 
ferrous metal products ($604.3 million); 
diamonds, precious stones and gems 
($309.4 million) ; and mineral fuels ($195.2 
million). 

Among Belgium-Luxembourg’s imports, 
mineral fuels were the largest commodity 
group, accounting for $615.5 million, of 
which petroleum refinery products reached 
$121.6 million. 

The member countries of the EEC and 
the United States were the principal trad- 
ing partners of  Belgium-Luxembourg. 
Details on trade are shown in tables 2 
and 3. 


COMMODITY REVIEW 


Metals.— Aluminum.—During 1968 there 
was no primary aluminum production in 
Belgium and the output of secondary alu- 
minum metal was insignificant. Based on 
imported ingots the production of alumi- 


num semimanufactures amounted to 140,- 
000 tons in 1968. Negotiations between the 
Kaiser Aluminum & Chemical Corp. and 
Belgian authorities for the construction of 
a 110,000-ton-per-year aluminum smelter 
near Liége were apparently unsuccessful 
as Alusuisse announced during 1968 con- 
struction of an aluminum smelter near 
Liége with an annual capacity of 66,000 
tons per year. 

Copper.—Favorable market conditions 
maintained refined copper production at 
high levels during 1968 (343,180 tons). 
As in the past, imports of blister copper 
provided most of the raw copper con- 
sumed in Belgium's refineries during 1968. 
The Olen plant operated by Société 
Géneral Métallurgie de Hoboken remained 
the principal producer of electrolytic cop- 
per in the country operating at full capac- 
ity during the year. Expansion plans for 
the Olen plant called for an increase of 
cathode copper capacity from the present 
210,000 tons per year to 260,000 tons in 
the near future. In addition, a new section 
for the semicontinuous casting of copper 
plates and large-diameter billets was under 
construction. Completion dates for these 
new facilities were not made public. 

Iron and Steel.—As in the past, Bel- 
gium's small iron ore production about 
90,000 tons in 1968 was insufficient to 
satisfy demand and its iron and steel in- 
dustry operated almost entirely on im- 
ported ores. Production of steel went up 
by 18 percent as compared with that of. 
1967. The sharp increase in steel output 
was largely due to capacity operation of 
the new Ghent plant of Siderurgie Mari- 
time S.A. Sidmar.“ 

Cockerill-Ougrée-Providence, the largest 
operating company in Belgium during 
1968, continued its rationalization cam- 
paign. The primary goal was to increase 
the degree of specialization in various divi- 
sions of the company. At the same time 
cooperation between Cockerill-Ougree- 
Providence and Espérance Longdos was 
under intensive study and at yearend no 
definite proposals were made in regard to 
future cooperation. 

The new integrated iron and steel plant 
at Ghent operated by “Sidmar” was operat- 
ing close to capacity. In spring 1968 the 
second blast furnace was blown in, and 
the plant produced 1.025 million tons of 
pig iron and 1.221 million tons of steel 
ingot. The hot rolling mill turned out 
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Table 2.—Belgium-Luxembourg: Exports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


1966 1967 Principal destinations, 1967 
METALS f 
Aun 
Mer aree MN REPE DRESS 820. codes: 
Metal. 5 alloys: 
JJ. ü AEEA 8,417 9,897 France 3,888; West Germany 2,155; 
Italy 1,287. 
c —— —— Ó— —À € 3,176 6,819 West Germany 4,550; Fran 
Semimanufactures_.............-- 128,510 108,189 bi ies SE pee ; N aande 14,918; 
nce 
Bismuth metal, including alloys, all forms 116 61 France 45. 
Cadmium metal, including alloys, all forms 681 656 West Germany 363; France 118. 
Chromium: 
Ghom fee cU esc 6 65 NA. 
etal, including alloys, all forms . 
Copper: 
and concentrate 7,800 3,137 All to West Germany. 
Metal, including alloys, all forms: 
TOD on ] ⁵ A 88 17,934 14, 838 n any 7,463; France 2,441; 
y1 
Unwrought...................... 262,988 286,407 France 79,884; West Germany 58,674; 
Netherlands 35 ,978. 
Semimanufactures................ 81,287 174,452 Netherlands 77, 435; United States 18,417. 
Mn metal, including kilograms.. 5,100 ,300 West Germany 5,000; Italy 1,200. 
Geld metai un- thousand troy ounces.. 1,078 130 France 58; Switzerland 18; United States 
worked or partly worked. 15. 
Iron and steel: 
Ore and concentrate, thousand tons.. 22 62 France 58; West Germany 7. 
except roasted pyrite 
Roasted FFII! ĩͤ do 210 230 West Germany 228. 
eta e 
S/ ·¹.w A 93 741 818 West Germany 371; France 298. 
Pig frou, including cast do 75 97 France 47; West Germany 35. 
iron, sponge iron, 
powder and shot. 
Ferroalloys................ do.... 69 67 United States 28; Italy 18; France 14. 
Steel, primary forms do 1,149 1,094 France 468; Italy 170; West 
Semimanufactures: 
Bars, rods, angles shapes, do 4,062 4,244 United States 1,042; 8 . 670: 
sections. Netherlands 631; 
Universals, plate and sheet. do 2,656 8,133 France 896; West 5 70 7. 
Hoop and strip r do 714 724 1 188; West Germany 169; Nether- 
Rails and accessories........ do 81 66 N stherlanda 10; United States 9; Switzer- 
hé. 8 do.... 824 825 United States 87; West Germany 88. 
Tubes, pipes and fittings. . do 226 198 Nee 46; France 88; United States 
Castings and forgings, rough....... 80 r 58 Netherlands 24; France 6; Sweden 5; 
Lead West Germany 5. 
Ore and concentrate. ................- 6,621 1,051 All to West Germany. 
QU ——Á À— € 5,228 5,810 Netherlands 4,548; West Germany 467. 
Metal including alloys: 
CfaDi. inn eeu cei 2,264 2,262 France 2,161. 
Unwrought...................... 56,961 58, 069 Netherlands 16,537; United States 18,279; 
France 11 082. 
Semimanufactu res 8,114 7,279 Netherlands 2,610; Sweden 550. 
Magnesium metal, including alloys, all forms. 391 176 United States 183. 
Manganese ore and concentrate 1,221 2,586 bia Kingdom 1,100; West Germany 
Nickel: 
Matte, speiss, and similar materials Ue 2:522 
Metal, including alloys: 
BOClean 26 o2 x ĩð 8 470 599 West Germany 208; United Kingdom 
112; Netherlands 107. 
Unw rough 16 24 West Germany 12; Italy 10. 
Semimanufactures...............- 262 270 : 
Platinum-group thousand troy ounces.. 1,057 15 West Germany 10; United States 1. 
metals, including alloys, all forms. 
Selenium, elemen tal kilograms.. 41,400 32,800 U. a .S.R. 205 France 5, 800; West 
ermany 
Silver, metal, in- thousand troy ounces.. 9,214 8,112 West Germany 2,926; Netherlands 2,871; 
cluding allo France 1, 
Tellurium and arseni ...--- kilograms. . 800 7,100 


See footnote at end of table. 
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Table 2.—Belgium-Luxembourg: Exports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
m METALS—Continuéd 
Ore and concentrate long tons r 53 362 Netherlands 194; Spain 168. 
en cose eme dec do.... 143 130 West Germany 42; Netherlands 40; 
France 87. 
Metal, 5 alloys: 
ROMPE RON EE do.... 174 126 West Germany 41; United Kingdom 23; 
Denmark 28; Netherlands 22. 
Hit holes dct d ee do 8,660 8,882 West Germany 31186; France 1,188; 
Netherlands 663. 
Semimanufactures do 243 92 West Germany 31; Switzerland 20; 
France 12. 
Tungsten: 
e and concentrate 25 6 NA. 
Tm Metal, including alloys, all forms 8 4 Netherlands 1. 
e: 
Ore and concentrate 12,758 26, 853 Franco SN 970; Poland 8,470; Nether- 
an 
Metal, N alloys: 
CH e dM METRE 8 7,616 7,155 France 6,346. 
Blue 5 NORMEN A RH ORE 15,381 36,353 West Germany 9,545; France 5,925. 
Unwrought.........-..........-.. 147, 320 136, 170 avi Germany 62, 225; United States 
os Semimanufactures 14, 586 9,653 France 3,327 ; Pakistan 1,195; Italy 1, 084. 
er: 
Ore and concentrate 510 106 United States 64. 
and residues containing nonferrous 
metals: 
7777%%%öõö˙ẽé 8 10, 753 1,504 West Germany 690; Netherlands 563: 
United Kingdom 222. 
. ¹Ü¹¹—wꝛA1A¹ 20,660 10,222 Netherlands 5,576; West Germany 2,811; 
France 1,799. 
J; caer ce aA 7,766 8,695 France 5,187; West Germany 3,268. 
Metals, including alloys, all forms 18,484 8,820 United States 2,8783; Japan 2,815. 
NONMETALS 
Abrasives, natural, pumice, emery, natural 807 492 NA. 
corundum. 
Barite and witherite...................... «„ 45 NA. 
Boron materials: 
Crude natura borates 42 4,436 Netherlands 4, 421. 
Oxide and acid z 4 18 NA 
Cement thousand tons 1,424 1,338 Netherlands 1,094. 
EC ³⅛ð³A 8 85,679 103,754 Netherlands 7 5, 157; West Germany 7,555. 
Clay and clay products: 
Crude clays: 
Ill 936 1,240 Netherlands 1, 060. 
Refractory/ --------- -2-22 8,171 6,855 Netherlands 2,982; France 2,338. 
putes IE NE deus 8 18,650 7,579 France 3,733; Netherlands 3,674. 
ucts 
Refractory (including nonclay bricks). 38,890 21,748 France 8,789; Netherlands 6,117. 
Dia . A E thousand tons 178 32 Netherlands 20; West Germany 8. 
mon 
Gem, not set or strung thousand carats.. 8,731 8,736 India 1,088; United States 882; Israel 400. 
dustrial........... 3 0.... €9,990 9,795 United Kingdom 3,981; United Stat es 
Diatomite and other infusorial earths. ...... 852 870 France 742. 
Fertilizer materials: 
Crude: 
Nitrogenous..................... 575 44 NA. 
Phosphatic.....................- 80,898 21,095 Netherlands 7,202; United Kingdom 
8,803; Switzerland 8,641. 
H WW A8 2,875 1,242 NA. 
Manufactured: 
Nitrogenous (content of nitrogen) . 7 144, 170 178, 400 1 67,990; mainland China 
Phosphatic (content of PzOs) - 822,580 827,870 France 123,140; West Germany 76,580. 
Potassic (content of K:30)......... 476,530 555,860 173310. States 82, 590; United Kingdom 
Other bulk. ....... thousand tons 83 471 France 330; Netherlands 51. 
Ammon ia 55,567 61,578 France 56, 372 
ier %⅛ðx yd een 1 25 NA. 
Graphite, natural hn 5 NA. 
Gypsum and plasters ..........-........ 14,814 10,694 Netherlands 10, 180. 
MS e. es near a ees ane ae natn thousand tons 37 442 Netherlands 352. 
Crude including spli s and waste.... 80 88 NA. 
omerated split- 196 297 United Kingdom 106; Switzerland 54; 


Worked, including agg 
tings. 


See footnote at end of table. 
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Table 2.—Belgium-Luxembourg: Exports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS— Continued 
Pigment mineral, including processed iron 
oxides. 


Precious and semi- thousand carats. . 
precious stone, except diamond, including 
synthetic stones. 

i AE eue HuEN ß A Ma EE ed M EAE 

Stone, sand and gravel: 


Dimension stone, thousand tons 
crude and partly worked, calcareous, 
marble, and other. 


Dolomite, chiefly thousand tons 


refractory grade. 
Gravel and crushed rock. ....... do 
Limes tone do 


sag including metal thousand tons.. 


earing. 
ur: 
Elemental, all form 
Sulfuric acid 
Talc, steatite, soapstone and pyrophyllite 


Other nonmetals n.e.s.: 
, dross and similar waste, not metal 


bearing: 
From iron and thousand tons.. 
steel manufacture. 

Slag and ash n.e.8................ 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 
Carbon blak kd 

Coal and briquets: 
thracite and bi- thousand tons 
tuminous coal. 
Briquets of anthracite and do 
bituminous coal. 
Coke and semicoke................. do- 
Gases, all kind sss 
Petroleum: 
Crude, and partly refined - do 
Refinery products: 
Gasoline, including natural. .do.... 
Kerosine and jet fuel do.... 
Distillate fuel oil........... Occ. 
Residual fuel oil do 
Lubri cant do 
Mineral jelly and waz 
itch ese -- -2 .--- 
Petroleum coke.................. 


r Revised. NA Not available. 


1966 


262 
53,248 


4,259 
1,908 


64,776 
8,194 


9,440 
84,888 
1,511 


1,660 
218,198 


373 
4,052 


1,217 
108 
420 

58,057 


160 

858 

486 
1,365 
2,415 
165 

442 
17,661 

r 27,779 
280 , 483 


1.025 million tons of coils supplemented 
by the production of 658,000 tons of fine 
sheets in the cold rolling mills. At yearend 
the monthly production rate corresponded 
to an annual production rate of 1.5 mil- 


lion tons. 


Production costs at the Ghent 


plant were reportedly low reflecting its 
favorable location and good design. Open- 
ing of the Ghent-Terneuzen canal to large 


1967 


220 
45,054 


8,869 
1,294 


71,555 
2,886 


10,249 
83,180 
8, 485 


2,148 
81,855 


196 
8,221 


1,524 
94 


58 ,049 
82,521 


236 , 889 


Principal destinations, 1967 


West Germany 66; France 48; United 
1 IA 41. 
Unit 90 States 6,263; Congo (Kinshasa) 


France 3, 456. 
Netherlands 1,276. 


Netherlands 384; France 181. 


France 2,753; Netherlands 2,284. 

Netherlands 691. 

Netherlands 26, 840; West Germany 
11,682; France 9, 315. 

France 1, 1, 080; Italy 420; West Germany 


du 2,288; France 2,090; Brazil 


West Germany 45,069; France 22,875; 
Netherlands 9,49 


Sweden 2,397; France 1,490; West 
Germany 1,1 52. 
Netherlands 1,104; France 524; West 


Germany 498. 
Netherlands 41, 709; France 24,631. 


West Germany 37. 
NA 


Netherlands 844; France 884. 

France 78. 

France 191; West Germany 101; Sweden 
Spain id: France 10,680; Argentina 


West Germany 240. 


United Kingdom 448; West Germany 
830; Netherlands 307; Switzerland 144. 

Netherlands 228. 
West Germany 3,864. 

United Kingdom 461; West Germany 
434; Liberia 270; Norway 256. 

Netherlands 63; Switzerland 22. 

Italy 76; France 68; West Germany 41. 

France 50 »(65. 

United Kingdom 16, 100; West Germany 
6,487; Norway 6, 345 

Netherlands 160,762; "United Kingdom 


1,821. 


ore carriers will furthermore improve the 
economics of the operation. 

Lead and Zinc.—In 1968 Belgium's lead 
and zinc industry produced about 96,000 
tons of lead and slightly over 254,300 tons 


of zinc. 


Belgium has no lead and zinc 


mines and all production was based on 
imported raw materials. Of total imports 


of zinc 


raw materials, approximately 48 


THE MINERAL INDUSTRY OF BELGIUM AND LUXEMBOURG 


117 


Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
METALS 
Aluminum: 
Bauxite and concentrate 9,699 8,108 Guyana 5,808; West Germany 901. 
Oxide and hydroxide................ 13,289 14,007 West Germany 7,465; France 5,101. 
Metal, including alloys: 
Scrap JJ7ͤĩ i» 88 1,793 1,729 ir der 604; France 357; United 
es 
Unwrought...................- 152,550 189,988 France 60,556; United States 19,884; 
West Germany 15,360. 
Semimanufaetures 25, 260 22,760 West Germany 10, 068; France 6, 947; 
Netherlands 3, 500. 
Antimony: 
Ore and concentrate 7,930 8,827 Bolivia 3,764; mainland China 1, 499: 
Morocco 982. 
Metal, including al loys, all forms 104 110 Mainland China 52; Netherlands 46. 
lium metal, including kilograms.. 200 880 Netherlands 860. 
alloys, all forms. 
Bismuth metal, including alloys, all forms. . 99 91 Canada 42; Netherlands 30. 
C metal, including alloys, all forms. 521 898 Congo (Kinshasa) 212; Netherlands 78. 
omium: 
Chromite....22s.ze ⁰ʒ eee 1,710 2,182 Mozambique 845; Philippines 534; 
Netherlands 277. 
Oxide and hydroxide................ 890 446 mee Germany 225; France 77; U.S.S.R. 
Metal, including alloys, all forms 11 81 France 11; West Germany 7. 
Cobalt oxides and hy- kilograms. - 1,600 280 Not reported by country; all from Euro- 
5 droxides. pean Economie Community. 
opper: 
Ore and concentrate 12, 146 10,778 United States 4,828; Peru 1, 886. 
Metal, including alloys: 
8SSSüÜ«ö;é— 8 56, 852 49,848 Netherlands 12,068; France 11,169; West 
Germany 8, 939. 
Unwrou ght 343,952 312,571 Congo (Kinshasa) 182,826; Chile 25,429. 
Semimanufactures r 16,997 16,888 West Germany 7, 069; Netherlands 1, ,680. 
Germanium metal, including alloys. ...... 31 88 Netherlands 83. 
Gold metal, unworked and partly worked: 
Unwrought F troy ounces.. * 667,178 1,247,942 United Kingdom 791, 612; Congo (Kin- 
shasa) 248, 327. 
Sem imanufacture ss r 63,074 37,698 i 
Iron and steel: 
Ore and concen- thousand tons.. 11,407 21,874 France 11,695; Sweden 6,882. 
centrate, except roasted pyrite. 
res pyrite .------.- — 145 127 West Germany 44; Italy 40; France 88. 
etal: 
7 — € do 198 196 b rra d Netherlands 56; United King- 
om 
Pig iron, including cast do 210 192 France 66; West Germany 82; East 
zon, sponge iron, powder Germany 24; Netherlands 24. 
and shot. 
Ferroalloys.............- do 116 107 France 44; Norway 89. 
Steel, primary forms do- 632 827 Netherlands 219; West Germany 211: 
France 159. 
Semimanufactures: 
Bars, rods, angles, shapes, sections. 879 874 France 188; West Germany 77. 
Universals, plate and sheet 406 353 West Germany 171; France 108. 
Hoop and strip FCC 34 37 France 15; West Germany 13. 
Rails and accessories 8 6 France 3; West Germany 2. 
T ·˙·wmmmAA sue 11 18 West Germany 10. 
Tubes, pipes, and fittings........ 77 161 Netherlands 77; West Germany 29. 
Castings and forgings, rough 4 18 West Germany 6; Netherlands 5; 
ia France 4. 
Ore and eoncentratee 184,587 180,159 ae 62,690; Ireland 35,818; Peru 
Oxideé8 6 ccosae RZaesebeReenER Iac 2,258 2,046 Netherlands 1,235; West Germany 205. 
Metal 5 alloys: 
AA TEONA UNES 13,502 8,587 Netherlands 4,089; West Germany 8,816. 
Unsrouskt ))) ie Ue 18,765 8,143 West Germany 3, 814; United Kingd om 
1,128; Netherlands 1, 050. 
Semimanufactures. ............- 1,848 928 West Germany 566; N etherlands 163. 
Magnesium metal, including alloys: 
S oA] dle iz aa 380 79 West Germany 33; Italy 11. 
Unwrought.......................- 1,091 638 U.S.S.R. 302; Italy 259. 
imanufactures................-- b 75 United States 89; West Germany 9; 


See footnote at end of table. 
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Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS— Continued 
Manganese: 
and concentrate 
Oricee 
Metal «§ö;é³ Gõ! v cce 
3 76- pound flasks... 
fenum metal, including alloys, all 
N — 
Matte, speiss, and similar materials. 
Metal: 
N // ˙·iwüii ³ ³ A EET du 
Unwrough tt. 
Semimanufactures.............- 
Platinum-group metals, troy ounces.. 
including alloys, all forms. 
Selenium, elemental.......... kilograms.. 
Silver: 
Waste and value thousands.. 
swee 


ee 4 s» Gb GP 49 aD c db cm» QD GP GD CD CD Gb UD qQ GP CP GD €» ÜO.lse 


Semimanufactures. ......- do.... 
Titanium: 
Ore end concentrate 
Oxi 


n: 
Ore and concentrate 


zi Metal including alloys, all forms 
e: 
Ore and concentrate 


Oxide and perox idee 
Metals, 5 alloys: 


Blue ST: C 
Unwrought..............-...--- 


Semimanufactures.............- 
Zirconium and hafnium kilograms 
(cun including alloys, all forms. 
er: 
Ore and concentrate. ..............- 
Ash and residues containing nonferrous 
metals. 


See footnote at end of table. 


1966 


18 
538, 637 
1,825 


841 
11,680 


212 
500 


12,891 
125,092 


172,368 
62,514 


14,912 
11,819 


20,300 
48,867 


54,849 


1967 


285,499 
1,816 
219 
4,648 
10 


50 


1,262 


1,268 
1,280 


89,597 
240 
$5,957 
10,198 
51 

5, 948 
14 


17 

2, 762 
117 

14, 877 
11,657 
14 

59 

16 
525,689 
2,104 


14,245 
296 
700 


7,961 
93,761 


198,482 
55,714 


5,982 
16,927 


800 
108, 505 


69, 455 


Principal sources, 1967 


Republic of South Africa 128,265; 
S549; R. 50,159; Angola 46,285; India 


Netherlands 1,665. 

West Germany 139; erence 27; Republic 
of South Africa 2 

West Germany 1 oy Netherlands 1,062. 

Netherlands 4; Austria 2. 


Netherlands 25; United Kingdom 16; 
France 7. 


France 440; Netherlands 228; United 
States 194; West Germany 184. 
United Kingdom 905; Norway 157. 
West Germany 192; Uni Kingdom 
5 United States 149. 
ted Kingdom . France 8,585; 
va hers 7,604 


NA. 


n Kingdom 5,649; Netherlands 
Sweden 48. 


Congo (Kinshasa) 4,511. 
West Germany ^; United Kingdom 4. 


Netherlands 8; Senegal 5. 
Congo (Kinshaaa) 1,539; Netherlands 


6 
Netherlands 93. 


Canada 10,095; Norway 8,544. 
West Germany 7,414; Japan 1,648. 
France 4; N etherlands 1. 


lr ep 26; Congo (Kinshasa) 10; 


Kenya 10 
Netherlands 12. 


Bro 807,108; Congo (Kinshasa) 
Netherlands 1,087; United States 614; 
France 230. 


West Germany 468; Netherlands 271. 

West Germany 762. 

Canada 4,352; Australia 8,852; North 
Korea 1,625. 

Netherlands 118, West Germany 101. 

Sweden 200. 


Morocco 8,005; United States 1,547. 
West Germany 56,172; France 24,258. 


West Germany 197,590. 

Cer 86,165; Republic of South Afríca 
France 8,093; West Germany 1,506. 
Netherlands 9,406; Turkey 4,806; United 
MAR 1,868. 

West Germany 21,290; Netherlands 


756. 
Netherlands 36, 268; France 29, 588. 
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Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities— Continued 


(Metric tons unless otherwise specified) 


1967 


Principal sources, 1967 


NONMETALS— Continued 


Commodity 1966 
Clay and es products: 
Crude clays: 
!/‚‚‚ . ecc 93,493 
one AMONT 269,016 
Product 
Refractory, including nonclay 12,084 
Nonrefractory..........-...-.-- 162,216 
Cryolite and chiolite. ..................- 188 
Diamond: 
Gem, not net or strung: 
Rough stones. thousand carats.. 7,134 
Worked................- do. 566 
Industriaall do 10,297 
Diatomite and other infusorial eart ss 
rr ueeAEE EE OE DES 83,692 
Fertilizer materials 
Crude: 
Nitrogenous................... 27,668 
Phosophatic..... thousand tons 1,200 
Potassic..................-....- 1,871,868 
Manufactured: 
Duo enous (content of nitrogen). 201,105 
phatic (content of P:0;)...... 2.271 
Pokale (content of K: 0) 2301, 210 
M.. 8 88,709 
ene x eee ess 6,691 
Graphite, natural... 62 
Gypsum and plasters................... 449,106 
Blolcoroccneudev c ce menu E e s etu 88,641 
Magnesite_....._....-............----- 3,731 
Mica, all forms 1.202 
Pigments, mineral: 
Natural, erujddee ------- 635 
Iron oxides processed. .............- 6,750 


Preeious ang semiprecious stone, except 
diamond 


95,404 
249,515 


75, 588 
66,569 
258 
6,972 
598 


9,581 
7,054 


84,795 


15,809 
1,469 
1,950,978 


Natural and manufactured.. grams.. 2,982,491 2,170,039 


Dust and powder...value thousands. . 
Pyrite (gross weight) .-2----------- 


Salt, including brine...... thousand tons 
Stone, sand and gravel: 3s 
te, 


imension stone, including 


thousand tons 
crushed rock. 

Limestone, except dimension 

Quartz and quartzite................ 


Sand, incl 
‘metal bearing. 


thousand tons 


Tale, steatite, soapstone and pyrophyllite.. 
Other nonmetals n.e.s.: 
Slag, dross and similar waste, not 
metal bearing: 
From iron and steel manufacture. 


Slag and ash n.e.8. ss 


See footnote at end of table. 


$3,016 
264 ,018 
847 
18,821 


28,487 
4,748 


79 , 871 
14,056 


7,077 


219,080 
252 

25, 107 
86,188 


4 


209, 677 
22, 325 


32, 904 
276,139 
944 
16,713 


39, 760 
4, 865 


12,821 
12,088 


7,457 
224,118 
5,981 
40,177 
26,825 


2 


231,880 
16, 579 


United Kingdom 74, 282. 
West Germany 156, 792; France 89,858. 


West Germany 48, 866; Austria 8,055. 


Netherlands 52,278. 
Denmark 281. 


United Kingdom 6,884. 

India 160; Republic of South Africa 86; 
Hong Kon 68; United Kingdom 62. 

United King om 4 ,814; Ireland 1,540. 

Denmark 2,461; United States 2,155; 
France 1,109. 

ron 9,845; Norway 9,187; France 


6, 


Chile 15,750. 
Morocco 1,120. 
France 988, 760. 


West Germany 82,510; France 17,997. 

Mostly EEC countries. 

France 54,205. 

France 69,914; West Germany 55,925. 

France 6,988; mainland China 1,827; 
East Germany 1,085. 

France 199; Austria 112; Norway 111. 

France 405,768. 

France 86,490. 

Austria 1,060; Czechoslovakia 871; 
Netherlands 586. 

United Kingdom 398; Norway 339; 
Malagasy Republic 140. 


West Germany 516; France 88. 
West Germany 5,881 


United States 1 7 Tanzania 90, 425; 
Ireland 25, 625 
Ireland $1, 163; United States $770; 


United Kingdom $344. 
Portugal 179,681; U.S. S. R. 31,041; 
Cyprus 30, 264. 


West Germany 458; Netherlands 483. 


France 7,094; Portugal 3,892; West 
Germany 2,777. 

France 21,761; West Germany 13,928. 

West Germany 2,559; Netherlands 1,042. 


France 68,899. 

West Germany 65,733; Norway 1,810; 
Netherlands 1,706. 

Netherlands 6,318. 


United States 169,054. 

West Germany 5,708. 

Netherlands 20,988; 
15,646. 

United States 10,750; Austria 5,883; 
Norway 5,072. 


West Germany 


NA. 

West Germany Y rit France 36,151; 
Netherlands 265,0 

Netherlands 11 2847 West Germany 


8,448. 


120 MINERALS YEARBOOK, 1968 


Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1966 , 1967 Principal sources, 1967 


RAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural. 


Carbon black 
Coal and briquets: 


ee ong 
bitumin 


1,421 7,705 
17 , 787 17,608 


i eese 918 and Tobago 2,067; United 

tat 

Netherlands 5 867; West Germany 4,921; 
France 4,1 5. 


West Germany ada 1.18 paves States 


6,219 5,888 
1,190; Netherlands 1,156 


thousand tons 


Briquets ot fanthracite and do 346 331 Netherlands 280. 
Li 2 1 re briquets d 174 187 West G 
te riquets . do est Germany 
Coke and Ree PET 3 do 3,628 3,702 West Germany 2 C04; Netherlands 1, 016. 
Gases, all kinds do.... 11,391 36,727 Netherlands 85 5,512; France 766; West 
erm 
DR Tactuding peat briquets. ..... do 58 50 Netherlands T West Germany 24. 
etroleum: 
Crude and partly refined do.... 16,587 17,588 Libya 4,318; Iran 3,298; Kuwait 2,768; 
Venezuela 2, 186. 
Refi nery products: 
Gasoline, including natural. do- 342 581 e „ Italy 151; West 
erman 
Kerosine and jet fuel do.... 88 50 Netherlands 28; Rumania 21. 
Distillate fuel oil do 1,894 2,666 Italy 742; Netherlands 399. 
Residual fuel oil.......... do 2. 551 2,570 Netherlands 846; Italy 635; West 
Germany 420. 
Lubricants.............. do 292 287 be ne 76; Netherlands 66; 
nce 89, 
Mineral jelly and wax do.... 9 bad td : SIOrmány 8; France 2; United 
es 1. 
Pitch cokũe ---2--0-0----- 2,689 468 West Germany 849. 
Petroleum coke. . thousand tons. . 98 91 United States 87. 
Bitumen and other residues. do 43 65 France 56. 


* Revised. NA Not available. 


percent came from Canada; roughly 11 
percent was imported from the Congo 
(Kinshasa) and about 7 percent was pur- 
chased in Finland. Lead raw materials 
came from Canada (48 percent) and Fin- 
land (27 percent). 

The Société des Mines et Fonderies de 
Zinc de la Vieille-Montagne and Com- 
pagnie de Metaux Overpelt-Lommel con- 
tinued as the principal producers of lead 
and zinc in the country. At the Vieille 
Montagne plant at Balen a new facility for 
the continuous leaching of ores was brought 
into production during 1968. 

In addition, zinc production at Overpelt- 
Lommel plants was increased from 81,000 
tons in 1967 to 83,000 tons in 1968 by 
improvement in the reduction furnaces and 
without the employment of additional 
labor. 

Titanium.—The West German concern, 
Farbenfabriken Bayer planned to build a 
new titanium dioxide plant in Antwerp. 
The plant will have an initial capacity of 
20,000 tons of titanium dioxide per year 
and is scheduled for production in the 
early 1970's. The plant will employ the 


conventional sulfate method for titanium 
dioxide production. 

Other Nonferrous Metals.—Belgium pro- 
duced a number of other nonferrous metals 
as byproducts of its copper, lead, and zinc 
smelting operations during 1968. Among 
the most significant were cadmium, bis- 
muth, germanium, selenium, and precious 
metals. In addition, Belgium produced 
from imported raw materials significant 
quantities of cobalt and radioactive mate- 
rials, substantial quantities of which were 
exported. Detailed data on production and 
trade in these commodities are not readily 
available. 


Nonmetals. production of 
nonmetals in 1968 included cement, clays, 
lime, manufactured fertilizers, and quarry 
products. The nonmetallic sector of the 
mining industry employed slightly over 
10,000 persons. 

Cement.—Belgian cement output in 1968 
registered a modest gain over that of 1967. 
Production might have been higher had 
it not been for spring strikes in the Belgian 
building industry. Because market condi- 
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tions were changing and cement industries 
in other countries were being expanded, it 
was difficult to obtain long-term export 
contracts. Most export arrangements were 
for short-term supplies to cover temporary 
shortages. The Belgian industry was there- 
fore oriented toward the domestic market 
and was trying to increase home consump- 
tion of cement. 

Cement producers operated 14 plants 
with 28 kilns in 1968. The largest pro- 
ducers were S.A. Cimentries CPB with 
five plants (Harmignies Langerbrugge, 
Lixhe, Marchinenne, and Obourg) and a 
total cement capacity of 2.2 million tons 
per year, and Ciments d’ Obourg S.A. 
with one plant at Obourg having annual 
capacity of 1.5 million tons. The cement 
industry was further modernized and auto- 
mated in 1968. The second phase of plant 
modernization at Lixhe was begun during 
the year and it is expected that by 1970 
the grinding and dispatching capacity will 
have been brought into line with the plant’s 
clinker production capacity. 

Diamond, Precious Stones, and Gems.— 
Belgium continued to be a significant proc- 
essor of imported raw diamonds and other 
gems and precious stones. Foreign trade in 
those items was a significant source of 
foreign exchange. During 1967 Belgium 
imported diamonds, precious stones and 
gems valued at $274.9 million while ex- 
ports totaled $309.4 million. Foreign com- 
petition and the lack of replacements for 
aging diamond cutters hampered opera- 
tions and raised problems for the future 
of the industry. 


Mineral Fuels.—Liquid fuels and natural 
gas continued to provide an increasing 
share of Belgium's total fuel requirements 
during 1968. Petroleum consumption con- 
tinued to rise and in 1968 liquid fuels 
became the principal source of energy in 
the country. Domestic coal was the energy 
source principally displaced by competition 
from oil and gas. 

Coal.—Both anthracite and bituminous 
coals were produced in Belgium with the 
high-volatile coals produced in the Campine 
Basin, and the lower volatiles in the 
southern fields. Approximately 57 percent 
of national output in 1968 was obtained 
from the Campine mines. 

The continued rationalization of Bel- 
gium's coal industry during 1968, resulted 
in the closing of additional domestic mines, 
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lower overall coal production and mine 
employment, and higher productivity. The 
primary reason for the mine closures was 
the Government’s desire to reduce the 
volume of subsidies, which in 1968 again 
exceeded 4.5 billion Belgian francs (about 
$900 million). 

Four mines were closed by the Directory 
of the Coal Mining Industry, during the 
year and total coal production declined 
from 16.4 million tons in 1967 to 14.8 
million tons in 1968. These closures and 
the resulting decline in output lowered 
coal stocks at the mines from 2.8 million 
tons in 1967 to 1.8 million in 1968. 
Productivity per underground manshift ex- 
cluding supervisory personnel, in Belgium’s 
mines rose from 2,012 kilograms in 1967 
to an average of 2,226 kilograms in 1968. 
The concentration of production at mines 
and basins with less complicated under- 
ground structures contributed to increased 
productivity. 

Belgium was a net coal importer during 
1968. Coal imports increased from about 
6.2 million tons in 1967 to approximately 
6.9 million tons in 1968. Exports of coal 
on the other hand declined from 1.6 mil- 
lion tons in 1967 to 1.2 million tons in 
1968. The apparent consumption of coal 
remained at approximately the same level 
as in 1967 (about 21.5 million tons). 
Imported coal and coal from stocks com- 
pensated for the decreased supply resulting 
from lower domestic production. 

As in past years the principal consumers 
of coal in 1968 were the iron and steel 
industry, electric powerplants, and house- 
holds. 

Petroleum and Natural Gas.—The growth 
of Belgium's petroleum refining industry 
continued during 1968, as several refineries 
were expanded and a new one at Ghent, 
with an annual capacity of 5 million tons, 
was completed. As there was no domestic 
production of crude oil or natural gas, the 
country was completely dependent on im- 
ports of these two commodities. 

Exploration for liquid and gaseous hydro- 
carbons was almost nonexistent. Some land 
acquisitions by Petrofina in the Provinces 
of Liege, Namur, Luxembourg, and Lim- 
burg were reported. 

Most of Belgium's refinery capacity was 
located in the Antwerp area. However, the 
new Ghent refinery may be the start of a 
trend that wil make that city a second 
petroleum refining center. The $100 mil- 
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lion Texaco Plant at Ghent has increased 
Belgium's refining capacity by an additional 
5 million tons of crude oil per year. A 
maritime terminal was built at Zeebrugge 
to facilitate the movement of crude oil to 
the new refinery. The terminal can accom- 
modate tankers up to 65,000 deadweight 
tons and is connected with the Ghent 
refinery by a 20-inch diameter pipeline. 

In addition to the Ghent refinery the 
capacities of existing refinerles were in- 
creased. The SIPB? (Société Industrielle 
Belge des Petroles S.A.) refinery was ex- 
panded to a capacity of 14 million tons 
of crude oil per year. Albatros S.A. re- 
placed its old 1-million-ton-per-year re- 
finery with a new one having a capacity of 
2.3 million tons. 

The employment of large tankers to move 
oil around Africa, as a result of the closure 
of the Suez Canal, has raised problems 
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because they cannot be accommodated at 
Belgian ports. As a partial solution of the 
problem the Government has granted per- 
mission for the construction of a crude oil 
pipeline connecting the port of Rotterdam 
with refineries near Antwerp owned by 
Petrofina, British Petroleum, and Esso. The 
pipeline will be 65 miles long, 32 inches in 
diameter and have an initial capacity of 
20 million tons per year when completed. 

New conditions stipulated in the con- 
tract for imports of natural gas from the 
Netherlands made the transaction more 
favorable for Belgium’s sole gas distributor, 
“Distrigas.” Deliveries from Groningen in 
the Netherlands will be increased from the 
1967 level of 5,000 million cubic meters 
to 7,500 million cubic meters in the early 
1970’s. At yearend 1968 natural gas reached 
about 30 percent of Belgium’s 1.5 million 
gas consumers. 


LUXEMBOURG 


During 1968 the iron and steel industry 
of Luxembourg was the only segment of 
the country’s mineral industry that was 
of significance by European standards. 
Because of its predominant position, this 
industry determined the overall trends in 
the mineral industry, as well as in the 
national economy. Production of other 
minerals mostly nonmetallics, was of local 
importance only. 

The gross national product (GNP) at 
current prices increased by 6 percent in 
1968 according to preliminary data. There 
is no recent information on the proportion 
of GNP accounted for by the mineral ex- 
tractive and processing industries. Because 
of the recent leveling off in iron ore pro- 
duction and the diversification of the 
country’s economy, the minerals industry 
share of total GNP can be judged to be 
declining. 

Foreign trade data of Luxembourg were 
reported together with that of Belgium. 
Although the data cannot be separated, 
it is known that imports of iron ore, non- 
ferrous metals, and fuels were essential to 
supply Luxembourg’s mineral processing 
industries. Products of the iron and steel 
industry were the principal commodities 
exported from the country. 


COMMODITY REVIEW 


Metals.—Iron and Steel.—The iron and 
steel industry was by far the most impor- 
tant segment of the country’s minerals 
industry in 1968. The industry employed 
about 47 percent of all wage earners and 
was one of the most important factors 
influencing the overall economic activity 
of the country. 

Reserves of iron ore amounted to about 
200 million tons, at the beginning of 1967 
and the deposits covered an area equal to 
approximately 1.4 percent of the country's 
total surface. Iron ore production was con- 
fined to the southern part of Luxembourg. 
The metal content of ore was low and 
varied between 20 and 33 percent, averag- 
ing about 28 percent. 

There were 13 mines in operation of 
which nine were open pit and four were 
underground. Production of iron ore re- 
mained roughly at the same level as in 
1967 and totaled 6.4 million tons. Domestic 
output was inadequate to cover demand and 
imports of iron ore, mostly from France, 
were essential for the operation of the 
steel industry. 

Steel production totaled 4.8 million tons 
in 1968, an increase of about 7 percent 
over that of 1967. The steel producers 


2 Owned jointly by British Petroleum (BP) and 
Petrofina. 
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Table 4.—Luxembourg: Production of mineral commodities 


(Thousand metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 * 
METALS 
Iron ore and concentrate__......--...-.---------.---- 6,680 6,315 6, 528 6,804 6,400 
Pig iron (including blast furnace ferroalloys) )) 4,191 4,145 8,962 3, 968 4, 000 
Steel ingots and casting 4, 559 4, 585 4,890 4,481 4,800 
Semimanufacturee s 3, 589 3,602 3,449 8,581 NA 
NONMETALS 
Cement, hydraulic................................... 205 222 212 188 NA 
Gypsum, and anhydrite, crude........................ 7 6 11 NA 
Lime, hydrated_.-_............-.----_....-..------- 2 l. —— 3b um NA 
Fertilizers, manufactured: Phosphatic: 
Thomas slag, gross weight 818 837 777 e 750 780 
Other (P:0 contenttzꝛ:!:g -2-an 125 e 127 e 127 120 110 
Quartz, quartzite and glass sand. thousand cubic meters 24 27 36 27 25 
Stone, sand and gravel, n.e.s.: 
Molding sand.............-.-.--- «4««44„„4ͤ„16ͤ ꝗ2 c„“́oĩ 40 40 22 28 24 
Stone: 
Building stone: 
Rough eut thousand cubic meters. . 49 48 80 e 25 20 
Facing.........- thousand square meters 5 9 eg e6 5 
Cut stone: 
rude............ thousand cubic meters 1 1 1 1 1 
Flagstone........ thousand square meters 8 4 NA NA NA 
Crushed rock.......... thousand cubic meters 468 441 162 e 160 150 
Died. wsces es 254 225 168 171 170 
Fir wee secre v 86 27 51 30 28 
Paving blocks thousand pieces 70 50 44 e 35 83 
MINERAL FUELS AND RELATED MATERIALS 
Coke, gas plantt᷑t᷑ 2. LLL llle LL ll. l.- 28 13 e 10 e 10 10 
Manufactured gas million cubic meters. 24 26 25 25 24 
e Estimate. NA Not available. 


operated 23 to 25 blast furnaces, seven 
steel plants, and six rolling mills. Thomas 
steel accounted for about 85 percent of 
total production and oxygen converter 
steel for about 13 percent; the rest was 
electric steel. 


ARBED (Acieries Reunies de Burback- 
Eich-Dudelange, Société Anonime, Luxem- 
bourg) was the largest iron and steel pro- 
ducer in the country during 1968. 

Other Minerals—Domestic production 
of minerals other than iron ore was small 
and consisted of nonmetallics only. 
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The Mineral Industry of Bolivia 


By Robert A. Whitman! 


Bolivian mineral production was slightly 
lower in 1968 than in 1967, but export 
earnings increased about 6 percent. Tin 
remained the dominant mineral. In 1968, 
the mineral industry, including petroleum, 
accounted for about 95 percent of the total 
value of all commodity exports, with tin 
accounting for two-thirds of the nonfuel 
minerals value and over one-half of the 
total export earnings. The petroleum sector 
was second in foreign exchange earned and 
in the number of persons employed. 

Although the semiautonomous, state- 
owned Corporación Minera de Bolivia 
(COMIBOL) was free of work stoppages 
from strikes during the year, this was 
mainly the result of rigid control by the 
army and police units. Through increased 
productivity and layoffs of nonproductive 
personnel, COMIBOL reduced the average 
cost of mining a pound of tin to about 
5 cents below the average 1968 world 
market price. COMIBOL reportedly paid 
taxes of around $900,000 to the Bolivian 
Government during 1968. 

With the enactment in April of Supreme 
Decree No. 08341, Bolivia's petroleum code 
was canceled. The code's liberal terms had 
been responsible for attracting the foreign 


investment to support exploration which 
resulted in the growth of the petroleum 
industry since 1956. After the code became 
effective in 1955, over a dozen oil com- 
panies entered into agreements for ex- 
ploration in 1956. Supreme Decree No. 
08341 prevents further concessions for 
either exploration or exploitation except by 
direct negotiation with the Executive 
Power. Ihe decree also states that com- 
panies will be expected to offer to the 
Bolivian Government substantially better 
conditions than those of the superseded 
code. No new petroleum code is expected 
to be introduced until late 1969. A transla- 
tion of the decree is given in the Petroleum 
and Natural Gas section. 

In December the National Congress 
passed a bill permitting the Caja de 
Pensiones y Jubilaciónes Militares (CPJM) 
to develop its sulfur and other mineral 
deposits through joint operating or mixed 
enterprise contracts with either private 
national or foreign companies. Although 
CPJM must retain majority control, this 
is an important departure from the general 
law prohibiting any foreigners from operat- 
ing in a zone within 50 kilometers of the 
borders. 


PRODUCTION 


Production of most metals except zinc 
gained slightly. Silver production gained 
15 percent while that of gold was up 
24 percent. One company announced the 
stockpiling of 33,000 ounces of gold await- 
ing improvement in the world market price. 
The production of sulfur, as measured by 
exports, dropped about 28 percent appar- 


ently because some firms withdrew from 
the association of sulfur producers to await 
higher world prices. Production of natural 
gas increased about 7 percent but there was 
little change in the production of crude 
petroleum or refinery products. 


1Physical scientist, Division of International 
Activities. 
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Table 1.—Bolivia: Approximate production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 » 
METALS ! 
Antimony: 
Mine output, metal content 9,658 9,628 10,667 11,276 11,117 
M ³⁰¹¹AAA = eee 38 6 27 8 62 
Beryllium, beryl concentrate, gross weight. GG ⁵⁰⁰—;ñ:¾à 8 1 
Bismuth, mine output, metal eontent 272 272 449 502 575 
Cadmium, mine output, metal content 
kilograms.. .......- 5,740 2,400 NA NA 
Cop r, mine output, metal eontent 4,784 4,786 5, 827 6,087 6,924 
es d mine output, metal content..troy ounces.. 128,576 94,8314 86,982 55,069 68,266 
Mine output, metal content................ 16,954 17,249 20,620 19, 978 22, 825 
Metal, including secondary. ..............- 461 936 1,130 287 NA 
Mercury, mine output, metal content 
76-pound flasks.. 4 82 52 4 3 100 184 
Silver, mine output, metal content 
Ti thousand troy ounces. . 4,517 8,987 4,919 4,515 5,180 
in: 
Mine output, metal content...... long tons 24,319 23,0836 25,626 26,890 28 ,576 
Metal, including secondary.........- do 3,610 3,415 1,062 800 ........ 
Tungsten, mine output, metal content. ......... 955 866 1,253 1,588 1,811 
Zinc, mine output, metal content 9,592 18,607 16,008 16,754 11,785 
NONMETALS 
A ³Üwmmͥ ³ h a a aa 4 139 4 178 26 4 1 
Cement, hydraulic thousand tons 64 60 60 62 71 
Gypsum and anhydrite, erude -..----------- 700 475 1,960 1,100 1,600 
Salt, all types e 3, 563 13, 825 11,228 4,445 NA 
Sulfur, elemental 2“ 10, 806 9,455 r 68,457 49,312 85,429 


MINERAL FUELS AND RELATED MATERIALS 
Gas, natural, gross production 


million cubic feet. 5 4,145 8,103 12,083 80,465 82,679 
Natural gas liquids: 
Natural gasoline......... 42-gallon barrels. . 64,321 54,605 68,861 65,661 NA 
Liquefied petroleum gas do.... NA NA 278 8,142 NA 
Petroleum: | 
Crude oil thousand 42-gallon barrels.. 9,290 9,957 6,085 14,527 14,991 
Refinery products: 
Gasoline, motor...............- do.... r 1,126 1,182 1,852 1,507 1,652 
Keros ine do 467 512 571 653 696 
Distillate fuel oil..............- do 506 596 615 752 624 
Residual fuel oil................ do 790 819 868 792 1,020 
OA ///§§«;ð . do 18 65 16 83 85 


P Preliminary. * Revised. NA Not available. 

1 COMIBOL production plus exports by small and medium mines and smelters unless otherwise noted. 

2 Mine output, metal content. Derived figure is a total of metal content of ores and concentrates exported 
without further processing plus metal recovered in various metallurgical processes during year indicated. 

3 Exports by small and medium mines. 

* Purchases by Banco Minero. 

s Commercial production, processed for domestic fuel and for export. 


TRADE 


Bolivia may have had a slightly favorable 


balance of trade in 1968. Preliminary Value (million dollars) 


in i Mineral Total 
figures showed a gain in the value of sommodity- adumedity 
mineral exports of about $7.6 million for trade 


1968 over 1967 totals and a gain for petro- 
leum exports of about $600,000. Metallic Exports 


i ‘ 222 141489698 Sancta ons 125 182 
minerals continued to dominate the export 1966............. 182 150 
trade with tin still the leading mineral. 1 . 181 166 
There was a slightly smaller quantity of LC —— 18 184 

1966............- 17 188 

crude petroleum exported and no gas was 1967_............ 15 151 
exported in 1968. icr mad 4107 m 
The relation of mineral trade to total 19666 +115 +12 


trade for 1966 and 1967 is tabulated below: . s +165 
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Table 2.—Bolivia: Exports of 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Antimony: 
Ore and concentrate. 10,640 11,468 
Metal, including alloys, all 
forms FCC 27 8 
Bismuth, ore and concentrate - - _ - 373 531 
Cadmium metal, including alloys, 
all form 2: uiis 
Columbium and tantalum, ore and 
concentrate 1 
p r, ore and concentrate 5,702 6,342 
Gold, ore and concentrate 
troy ounces.. 16,236 1,157 
Lead: 
Ore and concentrate r 20,183 19,937 
Metal, including alloys, all 
form 1,129 851 
Mercury 76- pound flask s 140 
Silver, ore and concentrate 
i thousand troy ounces.. 5,124 4,518 
in: 
Ore and concentrate * 
long tons.. 24,761 25,941 
Metal, including alloys, all 
orm long tons.. 1,061 1,088 
Tungsten, ore and concentrate 1. 2,688 3,251 
Zinc, ore and concentrate 16,702 16,697 
NONMETALS 
Asbes ton 2 4 
Gypsum and plasterk 1,960 1,390 
Salt and brines................. 18,151 4,784 
Sulfur, elemental, all forms. 58,457 49, 812 
MINERAL FUELS AND 
RELATED MATERIALS 
Gas, hydrocarbon 
million cubic feet. 519 808 


Petroleum, crude 


thousand 42-gallon barrels.. 2,027 10,521 


r Revised. 
1 60 percent WOs equivalent. 
Source: Secretaría Técnica de Planificación, Direc- 


ción General de Estadística y Censos. Boletin 
Estadístico, 1967, No. 98. 
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Table 3.— Bolivia: Imports of 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum metal, including alloys, 
r Ree 973 907 
Copper metal, including alloys, all 
˙ ³ĩð³AA mt ee 367 412 
Iron and steel, all form 44,820 58,085 
Lead metal, including alloys, all 
1777 eo educ adus 15 8 
ipn gis metal, including alloys, 
all form 8 2 
Nickel metal including alloys, all 
fern dm 5 8 
Tin metal: including alloys, all 
PINS lores long tons 6 8 
Zinc metal, including alloys, all 
l 87 79 
Other: 
Ashes and residues containing 
nonferrous metals 22 38 
Metals, including alloys, all 
e So eee 11 7 
NONMETALS 
Fertilizer materials.............. 8,861 7,898 
Other nonmetals, n.e.s.: Crude !.. 15,322 21,277 
MINERAL FUELS AND 
RELATED MATERIALS 
Coal and coke, including briquets. 797 1,102 
Petroleum refinery products: 
Gasoline 14,664 13, 461 
Keros ine 83 NA 
Diesel oillllbub 22 NA 
Residual fuel oil. 188 12 
thér once ee eu 10,941 7,804 


NA Not available. 
1 Salt, sulfur, gypsum, lime, cement, earths, and 
stone not separately identified. 


COMMODITY REVIEW 


METALS 


Tin.—Over $2 million worth of machin- 
ery was delivered from West Germany to 
the construction site of the tin smelter at 
Vinto, near Oruro. Klóckner Industrie 
Anlagen (Klóckner), of West Germany, 
is building the smelter as contractor for 
the Empresa Nacional de Fundiciones 
(ENAF), the entity established by the 
Bolivian Government to build and operate 
smelters. Buildings for the first stage of 
the complex are about 50 percent com- 
pleted. In the first stage, smelter capacity 
is estimated at 7,500 tons of electrolytic 
tin and 700 tons of industrial tin alloys. 
Of the $9.3 million required for construc- 
tion, about $1.6 million is available from 
a Tin Buffer Stock refund, about $3.6 
million through credit by Klóckner, and 


the remaining $4.1 million must be pro- 
vided by the Bolivian Government. In 
addition, an estimated $7.6 million work- 
ing capital will be needed for efficient 
utilization of the installed smelter capac- 
ity. Of this amount, concentrate suppliers 
are expected, by accepting delayed pay- 
ment, to furnish about $1.5 million, metal 
buyers, by advancing 80 percent of the 
purchased metal value, to provide over 
$2 million, which will leave another $4 
million for the Government of Bolivia to 
finance from other sources. 

Volatilization studies by the Institute of 
Mining and Metallurgy Research at the 
small ENAF smelter which COMIBOL 
rented in 1967 were encouraging enough 
for COMIBOL to rent the Pero smelter 
to conduct additional pilot-plant-scale 
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studies in 1968. No results have been 
published. 

COMIBOL selected Head Wrightson 
Process Engineering to carry out an engi- 
neering feasibility and design study for a 
plant to beneficiate low-grade concentrates. 
It is expected that increased recovery will 
be achieved by mechanical, chemical, and 
pyrometallurgical processes. High-grade tin 
concentrate, sulfuric acid, metallic silver, 
bismuth, and copper would be produced. 

The Bolivian Government decided to 
permanently control all tin exports to 
guarantee compliance with the export 
quotas of the International Tin Council. 

The International Tin Council held a 
meeting in La Paz in April. Roberto 
Querejazu Calvo, Bolivian Ambassador to 
the United Kingdom, was elected first vice 
president of the Council, representing pro- 
ducer countries. On the basis of 1967 pro- 


duction, Bolivia’s voting power increased 
from 175 to 178. 


COMIBOL plans to expand production 
into minerals other than tin, hoping to 
change the present predominance of tin 
(60 percent of mineral production) to only 
40 percent. As a start, it plans to increase 
silver production at various mines known to 
contain high silver values in the ore. It is 
possible that the unprofitable San José tin 
mine at Oruro could be converted to silver 
production. 

During 1968 the program for reducing 
excess personnel proceeded satisfactorily. 
Total employment was reduced during the 
year from about 22,500 to 20,900 or 7 
percent. 


Table 4.—Bolivia: Exports of tin by groups 


(Long tons of contained tin) 


eee 
Group 1966 1967 1968» 
——————————À 


Tin contained in concen- 
trates: 
Corporacíon Minera de 
Bolivia (COMIBOL).. 17,268 17,877 18,520 
edium-size mines 4,562 5,328 60,674 
2,935 3,234 3,751 


de Oruroo— 1,062 1,038 
Total 25,822 26,977 28,945 


—————————————————À 


P Preliminary. 
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NONMETALS 


Cement.—Boliviana de Cemento, S.A., 
placed a $2 million order for equipment 
and services to expand its plant at Viacha 
from 100 to 200 tons per day. This is 
thought to be the highest cement plant in 
the world at 12,800 feet above sea level, 
and the equipment has to be designed to 
compensate for the altitude. 


MINERAL FUELS 


Petroleum and Natural Gas. Produc- 
tion of crude petroleum increased about 
3 percent, the additional output coming 
principally from the Tatarenda and Mon- 
teagudo fields of Yacimientos Petrolíferos 
Fiscales Bolivianos (YPFB), and the 
Caranda field of the Bolivian Gulf Oil Co. 
(BOGOC). YPFB increased production by 
over 14 percent in 1968 as increases from 
Tatarenda and Monteagudo more than 
offset a loss from the Camiri field. Crude 
petroleum production by BOGOC increased 
less than 1 percent in 1968, and its exports 
of crude petroleum through Arica, Chile, 
declined about 1 percent. This decline in 
exports was due to reduced production 
from the Colpa field, and also to the failure 
of two oil tankers to appear at the Arica 
terminal as scheduled. 

There was a 7-percent increase in gas 
production in Bolivia, all coming from pro- 
duction by BOGOC. This firm produced 
23.7 billion cubic feet of gas representing 
nearly three-fourths of all Bolivian produc- 
tion. At present, about 47 percent of the 
gas is flared, and most of the rest is used 
for injection to maintain field pressures. 
BOGOC is building a gas/oil separation 
facility at the Rio Grande field to be com- 
pleted in 1969 with daily output capacity 
of about 12,000 barrels of oil and 170 mil- 
lion cubic feet of gas. The gas will be used 
for injection at 4,500 pounds per square 
inch and later for „ule to Argentina. 
YPFB's production of gas declined about 
1 billion cubic feet in 1968 from all fields. 
Most of the production was used for 
injection. 

Gas production will become more impor- 
tant to Bolivia with the start of sales to 
Argentina. Over 1,000 billion cubic feet 
of gas will be sold under a 20-year contract 
signed on July 23 by BOGOC aud YPFB 
for Bolivia and Gas del Estado for Argen- 
tina. The agreement calls for about 141 
million cubic feet of gas per day for the 
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first 7 years and about 159 million cubic 
feet per day for the balance of the con- 
tract. This contract should bring an esti- 
mated gross revenue of $13 million an- 
nually. A Delaware corporation owned 
jointly by BOGOC and YPFB will own 
a gas transmission line to be built between 
the Colpa-Caranda fields and the Bolivian 
border town of Pocitos. YPFB will manage 
the pipeline. The gas furnished by BOGOC 
wil probably come from the Colpa and 
Rio Grande fields while the share con- 
tributed by YPFB will come from that 
produced in the Naranjillos and Mon- 
teagudo fields. 

The two companies active in drilling, 
YPFB and BOGOC, drilled 436,422 feet 
of oil wells in Bolivia in 1968. This was 
about 60 percent more footage and 25 
more wells than in 1967. There were 28 
exploratory wells drilled (11 producing 
crude oil, 4 with gas, and 13 dry holes). 
Of the 38 development wells drilled, 28 
brought in crude oil and 10 holes were 
dry. About 25 percent of the total footage 
for BOGOC and about 83 percent of 
YPFB's footage was exploratory. 

BOGOC discovered a new gasfield north 
of Santa Cruz in the Bolpecor concession 
which, although not expected to be fully 
developed before 1971, may become the 
most important in Bolivia. BOGOC and 
the Bolivian Atlantic Co. (BAC), which 
had sole ownership of Bolpecor, signed an 
agreement in June 1965 by which BOGOC 
would acquire 50 percent of the Bolpecor 
concession if it completed two wells before 
November 1968. Approval for the change 
in ownership did not come from the Gov- 
ernment of Bolivia until July 1968. BOGOC 
drilled the first well, Palacio No. 1, a dry 
hole with promising indications, by the end 
of September and Yapacani No. 1 by the 
end of October. About 200 feet of gas- 
bearing sands in the latter were evaluated, 
and large gas reserves were indicated. 
BOGOC had a geologic field party work- 
ing in the Altiplano and a seismic crew 
working in eastern Bolivia during 1968. 

YPFB’s well, Monteagudo No. 7, which 
had blown out and caught fire in December 
1967, was brought under control in June 
1968, and the field was producing about 
4,000 barrels per day by yearend. The 
new oil from the Monteagudo field plus 
the doubling of the production from the 
Tataranda field, starts YPFB crude pro- 
duction on an upward trend. These new 
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discoveries counteract the loss from the 
Madrejones field (jointly owned with the 
Bolivian Oil Co.) which has had rapidly 
diminishing production in recent years and 
ceased production altogether beginning 
with 1968. YPFB is the only operator of 
oil refineries in Bolivia. The amount of 
crude oil treated by its seven refineries in- 
creased about 11 percent from 3.8 million 
barrels in 1967 to 4.2 million barrels in 
1968. The principal refinery products are 
shown in table 1. 

An absorption plant with the capacity 
to treat 15 million cubic feet of gas per day 
and produce 41 metric tons of liquefied 
petroleum gas (LPG) per day was com- 
pleted by the Howe Baker Engineering Co. 
in Camiri in November 1968. Although con- 
sumption in Bolivia of LPG is only about 
7 tons per day, negotiations were initiated 
to sell the rest to Argentina. 

Bolivia's first petrochemical plant will 
be built in Santa Cruz according to an 
agreement reached with an international 
consortium from Mexico, Spain, and the 
Bahamas. The planned daily output of the 
principal products will be 90 tons of am- 
monia, 150 tons of nitric acid, and 200 
tons of ammonium nitrate. The cost of the 
plant is estimated at $10.9 million, to be 
financed by the contractors, who will prob- 
ably purchase most of the equipment in 
Western Europe. 

Over 90 percent of the employees of 
BOGOC and its contractors in Bolivia (722 
out of 789 total employees) are Bolivian 
nationals. YPFB probably employed be- 
tween 4,500 and 5,000 people in 1968. 
The petroleum industry is the second 
largest employer in Bolivia. 


Since June 1968, BOGOC no longer 
receives a depletion allowance, thus in- 
creasing the taxes paid to the Government 
of Bolivia in 1968 by $2.1 million to about 
$8 million. BOGOC also paid the Depart- 
ment of Santa Cruz about $2.5 million 
in royalties in 1968. 

The most important legislation relating 
to petroleum in 1968 was contained in 
Supreme Decree No. 08341 of April 17, 
1968, which nullified the Petroleum Code 
passed in 1955. A translation of the six 
articles of the decree follows: 


Article (1)—Starting on the above 
date no more petroleum concessions 
will be granted under the norms de- 
scribed in the Petroleum Code. The 
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Dirección General de Petróleo will 
order the immediate return of all re- 
quests for concessions that were being 
transactea 

Article (2). Petroleum concessions to 
foreign or national companies granted 
before April 17, 1968 will continue to 
be governed by the conditions under 
which the companies leased the con- 
cessions. However, this does not im- 
pede the G.O.B. from carrying on 
direct negotiations with the com- 
panies to improve the participation of 


e state. 
Article (3)—A special commission is 
created composed of the representatives 
of all the agencies which form the 
National Petroleum and Petrochemical 
Council with the objective of studying 
the reforms which must be made in 
the new petroleum code. This study 
will be submitted to the Congress for 
its consideration. 
Article (4)—While these reforms are 
being studied and previous to their 
approval by Congress, those national 
or foreign companies who want to 
invest in exploration, exploitation, dis- 
tribution, or commercialization of hy- 
drocarbons may do so through direct 
agreements with the Executive Powers 
of the G.O.B. but these companies 
must contemplate offering the G.O.B. 
conditions substantially better to the 
state than those offered by the Petro- 
leum Code. 
Article (5)—The Ministry of Economy 
is immediately authorized to seek in 
international credit institutions the 
financial resources necessary for the 
capitalization of Yacimientos Petro- 
líferos Fiscales Bolivianos (YPFB). 
Article (6)—-YPFB is authorized to 
dynamically explore for oil or gas 
directly or through operational joint 
venture contracts. The contracts should 
be approved by the National Petro- 
leum Council. 


Most of the companies who obtained ex- 
ploration concessions in 1956 were unable 
to justify continued investment under the 
liberal Petroleum Code of 1955, so it is 
doubtful if many will desire to return 
under a new code which, by reducing 
profits, will lessen their chance of amortiz- 
ing their investment. 

Other legislation in 1968 simply ratified 


MINERALS YEARBOOK, 


1968 


actions taken by YPFB or BOGOC in their 
regular business. For example, Supreme 
Resolutions 145,503 through 145,517 leased | 
to YPFB various quantities of land in the 
departments of Oruro, Santa Cruz, La Paz, 
Cochabamba, and Chuquisaca for hydro- 
carbon exploration. The total concession. 
area for YPFB was increased to 12,462,270 
hectares compared with 11,245,208 hec- 
tares in 1967. BOGOC reduced its con- 
cession area to 1,441,688 hectares or 2.82 
percent of the total held in Bolivia. Supreme 
Decree No. 08416 authorized YPFB to 
sign a contract with BOGOC to sell gas to 
Argentina. 


Table 5.—Bolivia: Crude petroleum 
production by company and field 


(Thousand 42-gallon barrels) 


Company and field 1967 1968 
Yacimientos Petrolíferos Fiscales 
Bolivianos: 

n huabanna 1,980 1,496 

Tatarenda........-.......-. 457 884 
Monteagudo...............  .....- 

El Toro 109 116 

Bermejo................... 108 95 

Camatindi................. 47 42 

Sus Viste NON PES 24 16 

El Tigre... on i 4 16 

Guairuy.........-.......-- 46 12 

Stapirenda................. 11 9 

Alberto 1 4 

/ coe ened 2,737 3, 128 

Bolivian Oil Co.: Madrejones 188 


Bolivian Gulf Oil Co.: Curanda- 
Colpa-Rio Grande 


Table 6.—Bolivia: Consumption! of 
petroleum refinery products 


(Thousand 42-gallon barrels) 
Product 1967 1968 
Gasoline, aviation ? 112 NA 
Gasoline, motor „858 1,505 
Kerosine -2.2202 ..- -= 590 652 
Diesel 0il.....................- 869 489 
Fueloll:. oll K diruen 724 759 
Lubri cant 88 
N A Not available. 
1 Fi refer to actual civilian and maun con- 
sumption through sales to consumer, and inciuding 


YPI B consumption. 
2 Imports. 


The Mineral Industry of Brazil 


By F. W. Wessel! 


The mineral industry of Brazil had a 
third consecutive year of generally active 
and expanding production. Major gains 
were established in output of iron and steel, 
aluminum, manganese and tungsten ores, 
beryl, pyrochlore, asbestos, cement, and 
crude oil. Modest increases were recorded 
in iron ore, nickel, gold, ilmenite, and 
coal. One of Brazil’s two zinc smelters 
overcame technical difficulties and began 
quantity production. Salt, a weak point in 
1967, was produced in 1968 in quantity 
sufficient to supply national requirements. 

Gross national product (GNP) in 1967 
(the most recent year for which data are 
available) was US$18.2 billion? The value 
of mineral production for that year was 
$432 million of which almost exactly $100 
million was contributed by petroleum. In 
percent, all minerals represent 2.37 of the 
GNP, of which petroleum alone accounts 
for 0.55. Similar percentages for 1966 were 
2.13 and 0.42, respectively. Sufficient data 
were not available to develop figures for 
1968, but the GNP-mineral industry pro- 
portion will probably remain fairly constant. 


Early in the year, Decree-Law 348 gave 
to the Conselho de Seguranga Nacional 


(National Security Council) the responsi- 


bility to study problems affecting national 
security. Specifically included are the fields 
of mineral resource development, steel 
metallurgy, nuclear energy, and petroleum. 

Decree 62837, issued in June, transferred 
to the Naval Ministry the authority to 
approve scientific missions in Brazil’s off- 
shore waters. 

At midyear the Roraima project was 
inaugurated. A cartographic base will be 
established after aerophotography; the 
preparation of basic maps will follow. 
Geochemical prospecting will be applied to 


promising areas of the Territory of 
Roraima. 
The Government obtained from the 


World Bank a loan of $26 million, to 
finance 268 miles of highway construction 
in Rio Grande do Sul, Santa Catarina, 
Parana, and Minas Gerais. 

The first stage of a 160-megawatt ther- 
mal powerplant at Santa Cruz, Guanabara, 
was inaugurated in May. 


PRODUCTION 


The year 1968 saw further increases in 
mineral production in most sectors of the 
industry. Iron ore and manganese ore, the 
large export items, gained 9 and 50 per- 
cent, respectively. Aluminum ingot pro- 
duction was 40 percent greater than in 
1967, and beryl, pyrochlore, and ilmenite 
showed substantial gains. Among the non- 
metals, cement production was 14 percent 
greater; salt production showed the effect 
of favorable weather conditions, and 
asbestos output substantially increased. 
Production of barite and phosphatic fer- 
tilizers declined. Crude oil production 


materially aided by the 


gained 9.5 percent, and output of market- 
able coal rose 3 percent. 

Production of both steel ingot and semi- 
manufactures was 20 percent greater than 
in the previous year. Major factors in the 
demand were heavy construction and the 
automotive industry; the situation was 
Government's 
liberalization of pricing policy. Government- 
owned steel plants produced 57 percent of 
Brazil's iron and steel in 1968. 

1Physical scientist, Division of International 
ge rib 


Converted st the yearend exchange rate of 
N Cree. 22— US921. 
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Table 1.—Brazil: Production of mineral commodities’ 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Bauxite, gross weight...............- 
Alumina-..........-....... 222.2. 2.2. 
Metal, primary 
Antimony, metal ): 
Arsenic, white ------------2--- 
Beryl concentrate, gross weight 
Chromite, gross weight e 
Columbium and tantalum, ore and concen- 
trate, gross weight: 
Columbite eee 


Copper: 
Mine output, metal eontent 
Metal, blister ° 5... 2... 2... ...---- 
Gold, metal thousand troy ounces. . 
Iron and steel: 
Iron ore and concentrate 
thousand tons 
Pig iron, excluding ferroalloys...do.... 
Ferroalloys: 
Ferromanganese................- 
Ferrosilicon....................-. 
Ferrochromium................- 


Ferronickel....................- 
„ CCC 
t 


Steel, excluding castings 
thousand tons 
Steel, semimanufactures........ do 
Lead: 
Mine output, metal content 
Metal, primarvvv 
Manganese, ore and concentrate (market 
able) gross weight thousand tons 
Nickel: 
Mine output, metal content 
Ferroalloy, nickel content 
Rare-earth metals, monazite concentrate, 
gross weighgdklũkddddd LL l.l ll- 
Suet, metall thousand troy ounces 
in: 
Mine output, metal content ¢ 
long tons 
Metal, primary do.... 
Titanium: 
Ilmenite concentrate, gross weight. 
Rutile concentrate, gross weight....... 
Tungsten, mine output, metal (W) con- 
fr ³ A 
/ ⁰˙ A. aee eu. 


, NONMBTALS 
Abrasives, natural, n.e.s., emery and co- 
Uh 


em 
Industriaalll 2-1. do 


Phosphate rock kd 
Fertilizer materials, manufactured, nitroge- 
nous, nitrogen content 
Graphite, all grades 
Gypsum and anhydrite, erude 


See footnotes at end of table. 


1964 


* 14,700 
18,079 


978 


1,290 
r 1,103 


665 
314 
790 
1,781 


8,271 
286 


NA 
1,300 
33,537 
5,664 


175 
175 


350 


850 


195,077 
51,142 


1965 


155, 968 
r 55,385 


12, 841 


22, 500 
9, 665 


985 


1,303 
1,114 


597 
228 


1,810 
1,753 


r 9,764 
r 315 


182 
r 49 


1,156 
493 


NA 
1,092 
64, 360 
5,577 


176 
175 


191,836 
86,908 


1966 


r 249,931 


295,215 
88,150 


e 28,400 
80,228 


1967 


r 802,853 


r 86,943 
r 29,701 
59 


222 
1,310 
r 15,000 


r 102 
r 205 
4, 626 


r 2, 150 


r 8,500 
172 


r 22, 298 


r 8,057 


31, 308 
15, 625 
1,665 
528 
4,098 
4,726 
118 


r 8,696 
r 2,848 
28 , 422 
17,284 

941 


1,224 
1,071 


1,079 


225. 


1.600 
1.415 


14, 967 
284 


289 
1.792 


1968 v 


24, 200 
8,872 


8 12,870 


820 
148,898 
8,480 


84,783 
2,260 
NA 
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Table 1.—Brazil: Production of mineral commodities ' —Continued 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 v 
NONMETALS—Continued 
Ox eee CLIE thousand tons. . 1,488 1,220 r 1,270 1,355 NA 
Lithium minerals hn 6,81 e 100 r 6,1699 
Magnes ite. 93,740 124,642 127,071 109,258 NA 
Mica, all grades. 31,741 3 2,268 ; * 1,100 NA 
Precious and semiprecious stone, except 
diamond: 
Agate, rough 333 888 446 596 471 571 
Other stones, uncut 405 804 464 840 286 
Other stones, cut kilograms.. 10 189 606 161 197 
Cutting tices cocco TERESE 270 458 246 270 205 
Quartz, crystal, all grades 1,685 2,119 3,254 3,407 e 2,400 
lt, marine thousand tons 754 1,200 r 1,441 ,04 1,536 
Stone, sand and gravel, n.e.s.: 
Dimension stone, marble. ...........- 50,952 46,500 41,228 41,882 NA 
Crushed and broken, dolomite 15... ... 380,887 223,209 200,530 224,972 NA 
Sulfur, elemental, byprodu ett N 5,022 5,918 6,210 6,925 
Tale, soapstone, pyrophyllite.............- 48,115 57, 648 e 59, 000 NA N 
Vermiculite UH N NA 400 218 2,471 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 23,904 22, 580 29,446 80,700 45,000 
Coal, marketable, all grades 
o thousand tons 1,782 1,985 2,144 2,295 2,864 
oke: MO B 
High- temperature do 912 909 1,240 r 1,318 1,407 
G Gas- house do e 280 219 224 20 198 
88: 
Manufactured, all 
million cubic feet. NA 12,633 12,828 13,118 12,718 
Natural, gross withdrawal...... do.... 18,7717 24,125 r 27,848 80,888 34, 726 
Petroleum: 
Crude oil..thousand 42-gallon barrels.. 33,310 84,342 42, 446 r 54, 622 59,816 
Refinery products: 
Motor gasoline ...------ do.... 86,536 86,555 42,461 48,019 46,842 
Naphtha 16..............- do.... NA NA NA 17 80 881 
Kerosine................- do.... 4,540 4,128 4,685 4,762 5,835 
! deu E es do.... 5 145 1,266 2,402 
Distillate fuel oll do.... 23,910 22, 984 28,996 e 81,000 85,134 
Residual fuel oil........... do.... 89,290 85,814 88,886 e 41,100 46,601 
px erdum petroleum gas....do.... 5,417 6, 598 7,230 (18) 7,591 
Lubri cant do 8 dO uesa veau weeerouse 86 
Asphalt and bitumen, refinery 
thousand 42-gallon barrels. . 1,288 1,817 2,467 (18) 4,167 
Other salable products, fluid 
thousand 42-gallon barrels. 1.302 1.219 1,751 11,282 2,061 


* Estimate. p Prom 
1 Brazil also produces mol 
production data are not availabl 


r Revised. 
enite, fluorspar, feldspar, clay and shale, stone, n.e.s., sand and gravel but 


NA Not available. 


e. 
? Includes small quantity of metal contained in antimonial lead. 


abe 

* U.S. imports. 

5 Production of Bolivia only. 
* Includes secondary metal. 


7 Officially reported and estimated. Much placer gold produced eludes statistical coverage. 


Production of Minas Gerais only. 
9 Total for 2 To only. 
10 In standar 

229; 1966, 282; 1967, 864; and 1968, 549 
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terms of reference, the estimated WO; content in metric tons is as follows: 1964, 230; 1965, 


11 Production of State of Bahia only, 1964, 1965, 1966; production from Bahia and Goias, 1967-68. Asbestos 
is produced in 8 other states, but data are not available. 


12 Includes both ore and concentrate. 
13 By far the larger 
tabulated are bas 


art of Brazil’s diamond production is not reported statistically, hence the estimates 
only on very general market information. 


14 Data for 1964, 1965, and 1966, taken from various editions of the Anuário Estadístico do Brasil; data for 


1967 and 1968 furnished by the Sao Paulo Sindicato da Industria de Adubos e Colas. 


15 Limestone and other varieties are produced, but data are not available. Limestone used to produce cement 


and lime is estimated at 10 to 12 million tons annually during the tabulated period. 


16 Included in Motor gasoline" figure, 1964-66. 


17 PETROBRAS only. 
18 Included in Other“. 
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TRADE 


Brazil’s overall trade balance in 1968 
showed $1,881 million in exports, and 
$2,132 million in imports, continuing and 
widening the negative balance of 1967, as 
shown in the following tabulation: 


Value (million dollars) 


Mineral Total 
commodity commodity 
trade trade 


Exports: 

%%)» AA sans 191 1, 595 
196 184 1,741 
1977 o eR cow 188 „652 

965. eee se ed 407 1,096 
1086... 515 1,497 
/f. 8 505 1, 670 


Exports of mineral commodities increased 
11½ percent in 1967, accounting for 11 
percent of total exports. While the value 
of manganese ore exports declined by al- 
most half, exports of steel semimanufac- 
tures, cast iron, and ferroalloys more than 
made up the loss. 

The excess of mineral commodity imports 
over exports in 1967 was 3322 million, a 
decrease of 8 percent from the 1966 figure 
of 3351 million. 

The value of mineral commodity imports 
in 1967 was 2 percent less than in 1966. 
Imports of crude petroleum and petroleum 
refinery products—principally lubricants, 
gasoline, and liquefied petroleum (LP) 
gases—increased 5 and 16 percent, respec- 
tively, imports of fertilizer materials were 
up 7 percent, and sulfur imports gained 


30 percent. Imports of major metals—steel 
semimanufactures, aluminum, copper, and 
zinc—were down 27 percent, coal imports 
declined 23 percent, and caustic soda 22 
percent. 

Experience with the new (June 1966) 
Brazilian trade regulations is now sufficient 
to indicate their favorable effect at least 
upon exports. Export licenses are no longer 
needed for many commodities although the 
requirement remains in force for copper, 
lead, zinc, precious metals, and petroleum 
products. 

A decree of June 1968 gave the Customs 
Policy Council authority to reduce or 
waive import duties on, among other items, 
capital goods for installation in basic in- 
dustrial plants. 

Import duties were increased on germa- 
nium and selenium diodes (15 to 45 per- 
cent), zinc powder and granules (30 to 
40 percent), and caustic soda (32 to 50 
percent, but reduced to 2 percent if im- 
porter shows domestic purchase of 0.75 
ton for each ton imported). 

Investment of $125 million in port mod- 
ernization was officially announced late in 
the year. A program, to be completed at 
the end of 1971, will extend facilities at 
Tubarão. A port will be built at Sepetiba 
Bay, to which all of the Paraopeba iron 
ores may be diverted. Work is nearing com- 
pletion on the oil terminal at Sao Sebastiao 
and the pipeline connections to the re- 
finery at Cubatáo. Special installations at 
Santos to handle steel exports from Cia. 
Siderürgica Paulista also are substantially 
complete. 


Table 2.—Brazil: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 
METALS 
Aluminum: 
zen, ß was SE 2,210 
%/ö;»êOÜẽ.i1. 8 15 
Metal: 
Unwrou ght 842 
Semimanufactures 4 
Beryl ore and concentrate . 706 
Chromium, ore and concentrate 50 
rt um and tantalum, ore and con- 
cen : e 
Columbite and tantalite. 2 
ODIO LL hocoasuxasenceswede nam 8,870 


See footnote at end of table. 


1967 Principal destinations, 1967 


Uruguay 1,600; Argentina 680. 
All to Netherlands. 


76 Mainly te Parag 

ainly araguay. 
Mainly to United States. 
5 All to Argentina. 


806 Dane to United States. 
une States 1,480; United Kingdom 
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Table 2.—Brazil: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS— Continued 


Iron and steel: 
Ore and concentrate. thousand tons 


d f ing 
ary forms, ingot.......- 
Semimanufactures 


Lead, ore and concentrate 
Mowe ore and concentrate..._.....- 
Mercur 76- pound flasks.. 
— metals, ferro- kil 


Tung 


ke and concentrate 


Metal, including alloys, 
all forms. 
Zinc, ore and concentrate................ 


kilograms.. 


Zirconium and hafnium, ore and concen- 


NONMETALS 
Abrasives, emery and corundum. ........ 
Asbestos 


Clays aad clay products: 
Crude clays, n.e.s., kaolin. .........- 
Products, refractory. 33 
Diamonds: 
Gem, uncut and cut but unset. carats - 
Industrial. ............-.-..- O...- 
Fluorspar.....................-------.-- 


Mica, all form - -2-2-2-2 -2 
5 and semiprecious kilograms.. 
stone.? 
Stone, sand and gravel, dimension stone: 
Crude and partly worked: 
Calceareous x- 


WOrk@G onc ese aeusens us 
Talc, soapstone, and pyrophyllite RAS 
Other nonmetals, n.e.s.: 

Agate, rough 53 kilograms.. 


stal: 


Pa TUAE AND RELATED MATERIALS 

Carbon blackckckkk kd 

Petroleum, thousand 42-gallon barrels 
refinery products: Residual fuel oil. 


1966 


256 
148,280 
5,000 
956,558 
450 
4,120 


840 


1,897 
1,070,805 


818 
8,488 


188 
501 


596 ,470 


1967 


14,279 
8,122 


268, 781 


1.045 
610, 770 


866 
8,495 


82 
225 


471,180 
50 
6,119 
112 
8,810 
5,624 
88 


50 
620 


Principal destinations, 1967 


West Germany 4,550; Japan 2,868. 
Many to Japan. 


0. 


Eon d 15700 

ainiy to Uruguay. 

All to Argentina. 

Mainly to United States. 
Japan 1,545; Mexico 546. 


United States 160,226; Argentina 
148,768. 


United States 266,880; France 69,208. 
Mainly to Argentina. 


Belgium-Luxembourg 185; France 115; 
Bulgaria 60. 
Mainly to United States. 


Begum- Luxembourg 112; Netherlands 
All to Argentina. 
Mainly to France. 


Mainly to Argentina. 
All to Bolivia. 
Trinidad and Tobago 42,922; Venezuela 


6,146. 
Mainly to Bolivia. 
All to U y. 
Mainly to Paraguay. 


Netherlands 9,660; United States 3,400. 
United States 5,710; Netherlands 4,415. 


Mainly to Argentina. 
i 2,000; Argentina 1,455; France 


Mainly to United States 
Japan 208,409; West Germany 161,286; 
nited States 112,888. 


Mainly to Italy. 
QU 3 284; Italy 8,160; United States 


1,010. 
United States 53; Mexico 19. 
Mainly to Colombia. 


Japan 166,600; West Germany 122,201; 
nited States 107,851. 


All to United Kingdom. 
All to Japan. 


United States 64; Japan 22 

West Germany 778; apan 668; United 
Kingdom 644. 

Mainly to Japan. 

Colombia 15; Fitaly 7; Argentina 7. 


All to Urugua 
All to United States. 


! Brazil includes pyrochlore under trade classification 237.79: Minérios Metálicos, ye E. (metalliferous ores, 


not specified). Starting in 1968 most, if not all, material exported under this categor 
have not been completely verified and may include aha 


trate. Quantities shown in this table 
commodities. 


= pore concen- 
amounts of other 


2 Includes material not identified by commodity in source and commodities not listed separately in table. 


3 Excludes diamond and rough agate. 


: Servico de Estatistica Economica e Financeira, Comércio Exterior, 1966 and 1967. 
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Table 3.—Brazil: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Alum 


Antimony: 
Ore and concentrate 
Metal, includin 
Arsenic, trioxide and regulus............- 


Bismuth, metal, including 
alloys, all forms. 

Cadmium, metal, including alloys, do.... 
all forms. 


kilograms 


Metal, including alloys, all forms 
Cobalt: 
Oxide and hydroxide -22222 - 


Metal, including alloys, all forms 
Columbium and tantalum, metal, all forms, 
tantalum. 


per: 
Copper sulfate...............-...-- 
Metal: 


Scra 
Unwrought: 
Refined, unalloyed.......... 


i 8 
Semimanufactures.............- 

Gold, metal, unworked or troy ounces.. 

partly worked. 

Iron and steel, metal: 
ScetüD-..coecescaccccendesqew eade 
Sponge iron, powder, and shot 
Ferroalloy ss 


Oxides. J ĩ⅛ðö PRENDE 
Metal, including alloys, all forms 
Magnesium metal, inclu g alloys, all 
forms. 
Manganese: 
re and concentrate 
ORIG 2 oes oe te ig ee as 


Molybdenum: 
Ore and concentrate 
Metal, including alloys, all forms 
Nickel, metal: 
Scra MEET el NEER SENE EUSEND REN E Re 
Unwrought..................-.--.-- 
Semimanufacturees 


Selenium, elemen tall kil 

Silicon, metal_...........-..--..-.----- 

Silver, metal, including 
oys, all forms. 


mets] : 
T arian elemen tall do 


See footnotes at end of table. 


1966 


r 584 
89,540 
1,864 


56,576 


2,087 
6 


5 
970, 662 


7,885 
51 


1967 


468 
28,014 
1,087 


882,885 


596 
6,518 
1,985 


287 
760 
56 
717 
44 
10 
84 


887 
453 


1,818 
1,998 


9 
8,715 


886 
907,710 


6,027 
192 


Principal sources, 1967 


Mainly from United States. 
|i rr States 18,276; Canada 6,552; 


France 483; West Germany 180; United 


Bolivia 119; Republic of South Africa 60 
Mainly from Czechoslovakia. 
France 248; Sweden 282; West Ger- 


many 88. 
Mainly from Mexico. 
Do. 


Mainly from Panama. ! 
Sweden 13; Japan 6. 


Pe ay esa 22; Belgium-Luxem- 
ourg 

Mainly from ee 
All from United Sta 


Mexico 698; Saua ao 576; 
Peru 357; Chile 2 


Mainly from United States. 


West Germany 7,982; United States 
7,681; Chile 6, 625; Zambia 6,261. 

Mainly from United Sta 

West Germany 244; United States 164. 

France 7,588; United Kingdom 6,627; 


Canada 5,144. 


All from United States. 

Mainly from United Sta 

Uni States 321; Boutkerd Rhodesia 
807; Chile 800 

West Germany 69 ,879; Poland 69,628; 
Japan 54,281. 


Mainly from Mexico. 
Mexico 4,692; United States 1,008. 
Norway 1,025; United States 960. 


Mainly from United States. 

Mainly from Ja 

Japan 80; Republic 'of South Africa 15. 
Mainly from Mexico. 


Mainly from Cana 
Netherlands 5; United States 4. 


M from United States. 
Mainly from United States. 


United Sa 196; West Germany 124; 
Mainly from United Sta 
United States 1,029; West ( Germany 886. 


All from United States. 

Mainly from Canada. 

Sweden 155; Norway 125. 

Peru 27 1,802; Argentina 249,071; 
Mexico 245,7 

Mainly from Wesi Germany. 

Mainly from United States. 
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Table 3.—Brazil: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
METALS—Continued 
Ore ane concentrates long tons 283 1 All from Argentina. 
PE ee ( do.... 55 51 United Kingdom 29; West Germany 22. 
Metal, i including alloys, all do.... 4 8 United States 8; Uruguay 3. 
Titanium: 
Ore and concentrate, rutile 446 1,212 United from Australia. 
Ollcsusuozsesawowwesden ems e 9,920 9,468 br e 5,806; West Germany 
ten: 
Ore and concentrates, wolframite 10 10 All from Peru 
Metal, including alloys, kilograms.. 5,915 5,822 Netherlands, 2.266; 1 Staus 
all forms. 1,875; West Germany 1,5 
Uranium and thorium, isotopes value.. $846,827 $183,368 United States $64,887; ortus $68,860; 
and compounds. Canada $28,156. 
e: 
e —— ———Ü———— — r 60 88 West Germany 21; United States 10. 
etal: 
Unwrou ght 41,435 86,113 Peru 18, 972; Mexico 10, 722. 
Semimanufactures.............- 210 838 Mainly from Belgium-Luxembourg. 
Zirconium and hafnium, ore and concen- 1,016 2,117 All from Australia. 
trate. 
i eaaa 8 2 Mainly from United States. 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, tripoli, SS 494 718 Mainly from Italy. 
Grinding flint 21 746 Mainly from nce. 
ARM 77) CO sn ane Pat ta HO ene 18 ,948 17,504 Mainly from Canada. 
1/;;ö˖Ä˙ gm! 8 4 All from United States. 
Bae materials: 
Crude natural borates............... 1,180 1,957 Netherlands 1,007; United States 900. 
Oxide and acid 925 981 Mainly from United States. 
Bromine.................... kilograms - 13,701 5,847 Mainly from Israel. 
COMMON PAA sie % ß 92,921 124, 826 Colombia 43,734; Uruguay 42, 660; 
West Germany 17,296. 
Chalk, natural......................--- 2,404 1,889 Mainly from United States. 
Clays and clay products: 
Crude clays, n.e.s.: 
Benton ite 8,618 5,497 United States 8,305; Argentina 2,190. 
FP rr A 8 82 37 United States 25; West Germany 12. 
, e munerzcecisscwm 480 919 United States 563; United Kingdom 806. 
Other. cuu suco wan Ed Ces 489 856 Mainly from United States. 
Products, refractory... // 5,890 6,915 Do. 
Cryolite, natural...........-..........- 1,098 1,189 Mainly from Greenland, 
Diatomite and other infusorial earths..... 2,025 1,887 Mainly from United States. 
Fidepaꝶoe nnn... 8 5 Switzerland 3; Uruguay 2. 
Fertilizer materials: 
Crude: 
Nitrogenous, nitrates, natural 46,789 86,877 All from Chile. 
Phosphatic, phosphate rock 112,199 225,844 Mainly from United States. 
Manufactured: 
Nitrogenous..................- 261,842 350,272 West Germany 116,117; Italy 70,415; 
Netherlands 62 ,087; United States 
6,764. 
Phosphatic: 
homas slag.-........--.-- 6,153 6,991 Mainly from F 
Other 62,257 103,598 Mainly from United States. 
Potassic.............-.-------- 152, ,691 226,890 France 43,135; United States 42,585; 
Israel 41 848; West Germany 36 028. 
Other, including mixed.......... 199 267 West Germany 141; Japan 125. 
eee ß e iduisEEqe Ae 26 Switzerland 18; Uruguay 8.1 
gapa te, natural 126 168 United States 128; West Germany 30. 
um and plas ters 2,046 1,244 Mainly from Bolivia. 
Tia %%% 8 kilograms.. 22, ,891 18,911 Chile 9,500; Argentina 4,600; Belgium- 
Mi Luxembourg 2,962. 
ca: 
ges including splittings do- 1.794 100 All from United States. 
and waste. 
Worked..................... do.... 22,490 22,287 Switzerland 9,825; United States 7,977; 
France 4,446. 
Phosphorus, elemental.................. 180 86 Japan 28; United Kingdom 28. 
Fm np mineral, including processed iron 14 8 Mainly from West Germany. 
Pyrite, gross weight................-..-.-.  ........ 4 All from United States. 


See footnotes at end of table. 
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Table 3.—Brazil: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


1967 


Principal sources, 1967 


Commodity 1966 
NONMETALS—Continued 

ö; sce vec luat cee eee 197 ,268 
Sodium and potassium compounds, n.e.s.: 

Caustic s0da......................- 149 ,896 

Caustic potash....................- 1,410 

Soda Bal ³ð(A— t osteo 

Sodium sulfste....................- 14,284 
Stone, sand and gravel: 

Dimension stone, marble. ........... 29 

Delete e eo 5 
Sulfur, elemental, all forms. ............. 167,512 


Tale, soapstone, and pyrophyllite......... ........ 
Other ³⁰Ü.im 8 
MINERAL FUELS AND RELATED MATERIALS 

Carbon black.........................- 4,782 
Coal, all grades, including briquets 1,744,425 
Coke and semicoke..................... 57,840 


Gas, hydro- thousand 42-gallon barrels.. 2,861 
carbon, natural gas liquids (LPG). 
Petroleum: 
Crude....thousand 42-gallon barrels.. 83,869 
Refinery products: 
Gasoline do- r 1,181 
Keros ine do- 11 
Jet fuel do 2,104 
Distillate fuel oll. doo 
Residual fuel oil do- 118 
Lubric antes do.... 2,086 
Mineral jelly and waz 22, 582 
Other: 
Petroleum coke-_.__...-..-- 14,204 
Bitumen and other residues... 803 


Mineral tar and other hydrocarbon-based 88 , 980 
chemicals. 


Bahamas 25,000; West Germany 10,800; 
United States 10,142. 


United States 54,658; France 16,515; 
United Kingdom 15,476. 
United States 544; France 172; Italy 


186. 
Poland 1,000; United Kingdom 1,000. 
Mexico 8,247; East Germany 6,109. 


ny from Italy. 


112 o. 
205,003 Mainly from United States. 
31 Mainly from Norway. 

8 Mainly from United States. 


5, 356 entina 2, 119; United States 1,489; 
Germ 595 


est any š 
1,537,475 Mainly from United States. 
x- 00 l Mainly from West Germany. 


Mainly from Venezuela. 


49,098 


127,848 
991 


2,001 
14,691 


78,224 Saudi Arabia 81,547; Venezuela 16,252; 


Iraq 18,184. 


Mainly from Netherlands Antilles. 

All from United States. 

Mainly from Netherlands Antilles. 

All from Venezuela. 

All from Netherlands Antilles. 

prn from United States. 

United States 10,239; Rumania 5,865; 
East Germany 4,880; Japan 2,685. 


Mainly from United States. 
United Kingdom 68; Japan 16; France 


15. 
Mainly from Venezuela. 


* Revised. 
1 As reported. Possibly transshipment. 
2 Less than N unit. 


3 Excludes jewelry and other ornamental items. 


4 Includes some material not identified by commodity in source, and commodities not listed separately in 


table. 


Source: Servico de Estatística Economica e Financeira, Comércio Exterior, V. 1. 


COMMODITY REVIEW 


METALS 


Aluminum. Production of raw alumi- 
num continued to increase; output was 40 
percent greater than in 1967. Aluminio 
Minas Gerais, S.A. (ALUMINAS), an 
affiliate of Alcan Aluminium, Ltd., pro- 
duced 22,120 tons at its smelter at Sara- 
menha. Continued expansion was expected 
to provide annual capacity of 27,000 tons 
by the end of 1969, and an additional 3,000 
tons during 1970. The company was plan- 
ning to erect a second smelter at the Aratü 
Industrial Center, near Salvador, Bahia, of 


an initial 11,000-ton capacity; alumina 


production at Saramenha was to be in- 
creased to 90,000 tons annually to provide 
feed for both plants. 

Production at the Sorocaba, Sáo Paulo 
plant of Cia. Brasileira de Aluminio 
came to 19,350 tons, 14 percent over 1967 
output. Capacity was expanded during the 
year to over 30,000 tons, but power short- 
ages continued to hamper operations. 

Construction continued throughout the 
year on the refinery and smelter of the Cia. 
Mineira de Aluminio (ALCOMINAS) at 
Poços de Caldas. Planned annual capacity 
is 50,000 tons of alumina and 27,000 tons 
of metal. Aluminum Company of America 
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holds 50 percent of the stock, The Hanna 
Mining Co. 34 percent, and the State of 
Minas Gerais the remainder. Financing 
was completed in January. 


Iron Ore.— Brazilian production and ex- 
ports both increased in 1968, again setting 
records. Output was up 9 percent. Exports, 
at 15.4 million tons, increased 8 percent; 
the value of iron ore exported, $104.45 
million, increased only 2 percent due to a 
larger proportion of lower priced fines in 
the export mix. 

Cia. Vale do Rio Doce (CVRD), 86 
percent government-owned, again was the 
major producer, mining an estimated 
12,765,000 tons (12,402,665 tons in 1967). 
The Cia. Siderürgica Nacional (CSN) pro- 
duced 1.7 million tons of immediately 
usable ore while stockpiling a large quan- 
tity of fines for future use. 

Tonnages exported through  Vitória- 
Tubaráo and Rio de Janeiro in 1968 were 
12,758,101 and 2,680,780, respectively, 
CVRD accounting for 77 percent of the 
total. Exports were distributed as follows, 
in percent: 


Western Europe.............. 67.0 
Japan 16.8 
United States and Canada 10.2 
Argentina and Mexico......... 8.4 
Eastern Europe 8.1 


Iron ore exports from each of the two ports 
during recent years are tabulated below, 
in million metric tons: 


Year Vitéria-Tubarao Rio de Janeiro 
9644. 7.82 1.81 
196588 10. 01 2. 58 
1966 Iii. 10. 10 2.88 
199ͤͤĩ]˙⸗/eae9m ee 11.66 2. 55 
1968... — 12. 76 2.68 


1 Tubarao port facilities inaugurated April 1. 


CVRD's pelletizing plant at Tubarão 
was nearing completion at yearend. The 
plant was built by Voest, an Austrian 
Government-owned corporation, which also 
expects to provide a second such plant in 
the near future. This construction is part 
of a 3-year modernization and expansion 
program which also includes opening of 
additional mines, railway improvement, and 
increasing the Tubarão port capacity. 

Progress in constructing the Fabrica- 
Costa Lacerda rail link continued, in spite 
of extremely difficult terrain. 

CVRD offered a group of seven Japanese 
steelmakers a third contract for iron ore, 
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the contract calling for delivery of 22.4 
million tons of ore over the period 1970-77, 
at f.o.b. prices of $5.50 per ton for fines 
and $8.20 for lump. 

Cia. Meridional de Mineração, a sub- 
sidiary of United States Steel Corp., has 
been granted authorizations to prospect 
certain portions of the area in which the 
company's geologists discovered iron ore 
last year. The deposits are in the State of 
Pará, south and east of the Itacaiunas 
River (a tributary of the Tocantins River), 
100 to 125 miles southwest of Marabá, and 
300 miles from the port of Belém. Detailed 
exploration was expected to be completed 
by the end of 1971. If the deposits are 
then to be developed, the necessary invest- 
ment was estimated at $300 million. 

To exploit the deposits, an agreement 
between CVRD and Meridional has been 
reached. The agreement provides that 
CVRD will hold 51 percent of the stock, 
Meridional the remainder. If development 
is undertaken, Meridional will purchase 
its minority holding with the $300 million 
mentioned above, with which Meridional 
will build roads, ports, and other support- 
ing facilities. The agreement has not yet 
been made official by Government Decree. 

In a policy statement issued in April, 
the Brazilian Government signified its ap- 
proval of the proposals submitted by Cia. 
Auxiliar de Empresas de Mineração 
(CAEMI) for development of additional 
iron ore in the Paraopeba Valley and the 
construction of a marine terminal on 
Sepetiba Bay, near Rio de Janeiro and to 
come under the authority of that port. The 
CAEMI subsidiary, Mineracoes Brasileiras 
Reunidas (MBR), partly owned by The 
Hanna Mining Co., is the designated oper- 
ating entity. The final terms of the CAEMI- 
Hanna merger agreement are still under 
discussion. 

MBR expects to invest $100 million in 
the project, and to begin shipment at the 
rate of 6.3 million tons per year, about 
two-thirds of which will be taken by Japa- 
nese consumers. 

In July a Government Decree authorized 
Cia. de Mineração Novalimense, a Hanna 
subsidiary, to mine iron ore in the munici- 
pality of Nova Lima, Minas Gerais. 
Included therein is the high-grade Aguas 
Claras deposit. Novalimense’s concession to 
Aguas Claras had been cancelled in 1962, 
which action was successfully contested by 
Hanna in the courts. 
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Ferteco, S.A., and affiliated companies 
are modernizing and expanding their min- 
ing operations in preparation for the open- 
ing of the Fabrica-Costa Lacerda rail link 
by CVRD. 


Iron and Steel.—Production of pig iron 
and ingot steel in 1968 was, respectively, 
10 and 20 percent above 1967 levels, partly 
because of low consumer inventories at the 
beginning of the year. Exports of semi- 
manufactured steel increased 144 percent 
in 1967, but in 1968 declined 12 percent to 
307,000 tons. Only a little ingot was ex- 
ported in 1966, and none at all in 1967. 
Imports increased 7 percent in 1967, and 
a further 4 percent in 1968, reaching 
346,000 tons. 

A consultative and advisory council 
(Conselho Consultivo da Industria Siderür- 
gica) was organized, the effect of whose 
operations will be to coordinate the Govern- 
ment-controlled sector of the steel industry. 
Reportedly a holding company will be 
formed to include Cia. Siderúrgica Nacional 
(CSN), Usinas Siderürgicas de Minas 
Gerais (USIMINAS), Cia. Siderürgica 
Paulista (COSIPA), and Ferro e Aco de 
Vitória. 

Presidential approval has been given to 
plans for expansion of ingot capacities as 
follows: CSN, 250,000 tons, USIMINAS, 
775,000 tons, COSIPA, 385,000 tons, and 
other plants, 460,000 tons. Rationalization 
of pricing policy will also be undertaken. 
The cost of this expansion was estimated 
at $598 million; annual savings of $135 
million in foreign exchange were expected. 
The expanding construction and automotive 
industries were seen as principal consumers. 
In addition to the plant expansions listed 
above, some of which were underway at 
the yearend, Cia. Siderúrgica Belgo-Mineira 
was improving its blast-furnace operations, 
had completed construction of a 300,000- 
ton bar mill, and was taking other measures 
for improvement of operations. A 100,000- 
ton Linz-Donawitz plant and a 30,000-ton 
continuous casting facility were under con- 
struction for Siderürgica Barra Mansa. 
Acos Villares, S.A., has ordered vacuum- 
melting equipment to expand its special 
steels production to 90,000 tons by mid- 
1969. A 60,000-ton steel plant is projected 
for Acos Finos Piratini (not under con- 
struction, as reported in 1967). This plant 
is expected to meet demand of the southern 
States and to have some export capacity. 
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Nickel.—Morro de Niquel has obtained 
a $2.5 million loan from the Japanese 
Sumitomo group for expanding its produc- 
tion capacity from 2 to 6 million pounds 
of nickel, contained in ferronickel, at its 
Libertade plant. 

Four Japanese companies have sent a 
team to survey nickel ore resources in the 
Ipanema district of Minas Gerais. 


Tungsten.—The Brejui mine at Currais 
Novos, Rio Grande do Norte, remained 
Brazil’s only large tungsten operation, con- 
tinuing to produce scheelite concentrate 
of 70 percent WOg grade throughout 1968. 
However, several groups are seeking to 
rehabilitate old properties or to develop 
new ones. BRASIMET Comercia e Indus- 
tria, S.A., was refitting an old mine, the 
Barra Verde, apparently intending to re- 
open shortly. 

A team of Brazilian and United States 
geologists and engineers continued to ex- 
plore the district for tungsten. 


Uranium.—Implementing the 1967 agree- 
ment with France, technicians from that 
country began, early in the year, to pros- 
pect for uranium in the sedimentary basin 
of Piauí and Maranhão. 

Uranium was reported in the bituminous 
shales of the Paraíba Valley in quantities 
of 0.1 to 0.2 percent. Uranium and mona- 
zite were also found in the Serido area of 
Rio Grande do Norte. Late in the year, 
discovery of an orebody of 500,000 tons 
of 0.3 percent uranium in Minas Gerais 
was announced. 


Zinc.—The electrolytic zinc plant of Cia. 
Mercantil e Industrial INGA produced at 
about two-thirds capacity during 1968, 
using a calamine ore, containing about 25 
percent zinc, mined at Vazante, Minas 
Gerais. A similar operation at Tres Marias, 
Minas Gerais, is still under construction. 
Zinc imports increased 19 percent to 43,000 
metric tons in 1968. 


NONMETALS 


Asbestos.— The S.A. Mineração de 
Amianto reported transfer of its principal 


operations out of Bahia to Cana Brava, 
Goias. 


Cement.—Brazil’s cement production en- 
joyed another record year. Output was 14 
percent greater than in 1967, and the 
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industry operated at 95 percent of its 7.66- 
million-ton capacity. The States of Minas 
Gerais and Sáo Paulo each produced about 
30 percent of the total. Eight plants were 
reported under construction at yearend— 
one each in Rio de Janeiro, Sáo Paulo, and 
Minas Gerais, two in Goiás, and three in 
the Northeast—for a total increased capac- 
ity of 1.82 million tons. 

A major increase in construction proj- 
ects, both public and private, nevertheless 
made imports necessary. During the year 
the tariff was decreased from 34 to 20 
percent on an original quota of 450,000 
tons, subsequently increased. Total 1968 
imports came to 583,000 tons, and were re- 
ceived from Uruguay, Colombia, Rumania, 


Poland, and the U.S.S.R. 


Fertilizer Materials.—In May of 1968 
Fosforita Olinda, S.A., suspended its phos- 
phorite operation in Pernambuco. Millions 
of tons of reserves remain, awaiting more 
favorable economic conditions. Apatite 
production gained 11 percent in 1968, but 
total natural phosphate production in Brazil 
supplied only 31 percent of requirements, 
the remainder being imported. 

Serrana, S.A., began building a 200,000- 
ton-per-year apatite beneficiation plant at 
Jacupiranga, Sáo Paulo, to produce a con- 
centrate of 34 to 36 percent P2O5 content. 
Mitsui and Co. of Japan plan to produce 
30,000 tons of soluble phosphate fertilizer 
in Sáo Paulo. 

The Departamento Nacional de Produção 
Mineral (DNPM) continued to drill and 
analyze the potassium salt beds discovered 
in Sergipe in 1965. Meanwhile, potassium 
chloride imports approached 300,000 tons 
in 1968, a 32-percent increase over 1967. 

While the production of nitrogenuous 
chemicals increased in 1968, not all of this 
material necessarily was converted to fer- 
tilizer use. In addition, ammonium sulfate 
imports increased 38 percent over the 1967 
level. 


Salt.—Favorable weather conditions were 
largely responsible for Brazil’s production 
of salt surpassing the 1966 level, and being 
48 percent higher than that of the bad 
year of 1967. Imports declined from 49,000 
tons in 1967 to 58 tons in 1968. 


Sulfur.—Production increased 11.5 per- 
cent in 1968, but 235,000 tons, or 97 per- 
cent of demand, was imported. A facility 
for producing 900 tons of sulfuric acid 
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daily from pyritic coal rejects at Imbituva, 
Santa Catarina, was to be constructed by 
the Japanese Mitsubishi organization; the 
official announcement forecast completion 
by 1971. 

A prototype plant to recover sulfur from 
bituminous shales at the rate of 15 tons 
daily was approved for construction by 
Petróleo Brasileiro S.A. (PETROBRAS) 
in São Mateus do Sul, Paraná. 

Chemoleum Corp. plans to build a plant 
near Sao Paulo to recover sulfur and by- 
product lime from gypsum. Cost is esti- 
mated at $26 million, and capacity at 
300,000 tons of sulfuric acid annually. 
A similar plant is being discussed for 
Pernambuco. 


MINERAL FUELS 


Coal.—Run-of-mine coal output con- 
tinued to increase; 1968 production ex- 
ceeded that of 1967 by 11 percent. How- 
ever, the ratio of washed coal to total 
output continued to decline, and usable 
production rose only 3 percent. Output of 
coal mined and washed, by States, during 
1967 and 1968, follows, in thousand tons: 


1967 1968 
State Run- 
of- Washed of- Washed 
mine mine 
Paraná...........- 816 226 848 217 
Rio Grande do Sul.. 926 


800 996 858 
8,097 1,269 3,490 1,289 
4,889 2,295 14,828 2,864 


Santa Catarina 


1 Divergence due to rounding of data. 
Source: Comissao do Plano do Carvao Nacional. 


The Comissão do Plano do Carvão 
Nacional (CPCN) continued its explora- 
tion program for coal. Investigations were 
conducted in Paraná, Santa Catarina, Pará, 
and Piaui. No positive discovery of com- 
mercial coal has yet been reported. 

At the beginning of 1968, Battelle Memo- 
ral Institute was engaged in a technical 
and economic study of the Brazilian coal 
industry. 


Petroleum and Natural Gas.—Brazil’s 
production of crude petroleum in 1968 rose 
to an average 164,000 barrels per day, 
a 12-percent increase over that of 1967; 
a level of 200,000 barrels daily was attained 
by the yearend. Natural gas withdrawals 
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also increased 12 percent to 95.1 million 
daily cubic feet. The Miranga, Agua 
Grande, and Buracica fields in Bahia and 
the Carmópolis field in Sergipe were the 
principal producers. 

Recoverable reserves of crude oil stood 
at 823 million barrels at the yearend, an 
increase of 23 million barrels during the 
year. Total natural gas reserves were esti- 
mated at 946 billion cubic feet, an increase 
of 9 percent over that of 1967. 

Exploratory activity by PETROBRAS 
is summarized in the following tabulation: 


1967 1968 
9 and geophysical explora- 
0 c surveying 
bd party months.. 182 115 
Seismic surveying.......do.... 99 85 
1 surveying...do.... 56 E 
agnetic surveying..... 989 
El resistivity sounding 
party months 84 20 
Structural drilling...... Oca 12 12 
Totl. es do.... 888 259 
Exploratory wells drilled 
p iid mot mpm 25 24 
GOS oa se ——— 4 NA 
TVT 81 NA 
Sub total!. 110 116 
— ———— 
Development wells drilled 
i p eh oc ss ald 91 99 
Injection 18 1 
777A 6 16 
Sub total 110 116 


Total 220 
Footage drilled. thousand feet.. 1,145 1,162 


PETROBRAS I, Brazil's offshore drilling 


platform, is expected to work off the 
Sergipe-Alagoas coast in water depths up 
to 100 feet. The operating contract has 
been awarded to Société de Forages en Mer 
NEPTUNE. The Zapata Off-Shore Co., 
with a 1-year contract, began drilling oper- 
ations early in May at a point 60 miles 
northeast of Vitória. The contract calls for 
a series of offshore holes over a 750-mile 
extent of coast between Vitória and Maceio. 
On September 22, Zapata’s hole 1- SES-1—A 
found oil and gas at 3,250 feet, at a point 
5 miles off Aracaju, Sergipe. Production 
wil be deferred until completion of the 
drilling campaign. The oil has an API 
index of 39 to 40, and is of high quality. 

Offshore driling in 1968 amounted to 
30,100 feet in 5 completed holes; drilling 
on two others was still in progress. 
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Two new PETROBRAS refineries went 
on stream during the year: Refinaria 
Gabriel Passos at Betim, Minas Gerais, and 
Refinaria Alberto Pasqualini at Canoas, 
Rio Grande do Sul. The new plants have 
daily capacities of 45,000 barrels each, 
bringing the totals to 400,000 barrels per 
day for PETROBRAS and 458,000 barrels 
per day for Brazil. Expansion of the 
Mataripe plant and construction of a large 
new refinery at Paulinia, São Paulo, are 
expected to be underway soon. 

The lubricant unit at Mataripe, hut 
down in 1966 by explosion and fire, re- 
opened on a small scale during 1968. 
PETROBRAS also operated asphalt plants 
at Mataripe, Cubatão, and Fortaleza, with 
a combined capacity of 8,430 barrels daily. 

Imports of crude petroleum reached 95.8 
million barrels in 1968, an increase of 22.5 
percent. Of the total crude imports, 64 
percent came from the Middle East and 
another 18 percent from Venezuela. The 
pipeline from Rio de Janeiro to Belo 
Horizonte operated successfully throughout 
1968, carrying crude oil to the new Gabriel 
Passos refinery 

Technicians from the U.S.S.R. examined 
the site and circumstances of the proposed 
operation of Cia. Industrial de Rochas 
Betuminosas (CIRB) at Pindamonhangaba, 
São Paulo. The company intends to pro- 
duce 35 million cubic feet of illuminating 
gas daily from the oil shale deposits of the 
Paraíba Valley; many byproducts are also 
mentioned. The shale, however, has a rela- 
tively high water content and contains less 
recoverable bituminous material than does 
shale elsewhere in Brazil. A pilot plant 
may be built. 

PETROBRAS continued construction of 
its prototype shale oil plant at Sáo Mateus 
do Sul. 

Petrochemicals.—At the end of 1967, a 
decree authorized creation of a PETRO- 


‘BRAS subsidiary, PETROQUISA, to as- 


sure the petrochemical industry of ade- 
quate raw materials, particularly naphtha. 
Early in 1968, PETROQUISA and three 
private companies formed a new company, 
Petroquimica União. Petroquimica will 
establish a chemicals complex at Capuava, 
Sao Paulo, to convert an annual 930,000 
tons of naphtha per year to ethylene, 
benzene, propylene, and other solvents and 
oils. 


The Mineral Industry of Bulgaria 


By Roman V. Sondermayer ! 


Nonferrous metals, low-rank coals, and 
construction materials remained the princi- 
pal mineral products of Bulgaria in 1968. 
In addition the country produced barite, 
clays, chromite, iron ore, manganese ores, 
pyrites, salt, sulfur, and iron and steel. 
The Bulgarian mineral industry was of 
minor worldwide significance, but it oc- 
cupied an important place in the domestic 
economy, contributing to the social prod- 
uct? an amount estimated at slightly above 
10 percent. The industry and its related 
facilities employed close to 190,000 persons, 
or about 9 percent of the total labor force 
of the country. 

Bulgaria's trade in mineral commodities 
also made a significant contribution to the 
economy of the country. Mineral industry 
exports, predominantly raw materials and 
metal ingots, continued to be an important 
source of foreign exchange. Imports, mostly 
high-rank coals, crude oil, petroleum re- 
finery products, iron ore, apatite, semi- 
manufactured metal products, and mining 
industry equipment were essential to the 
domestic economy. Although the U.S.S.R. 


and other Communist countries were Bul- 
garia's principal trading partners, it also 
imported automated and sophisticated 
equipment from France, Belgium, United 
Kingdom, and Japan. 

The most important developments in 
1968 were made in the iron and steel and 
petroleum industries. At the Kremikovtsi 
Integrated Iron and Steel plant, a new 
blast furnace and a new shop for the 
manufacture of seamless pipes were under 
construction. 

The offshore discovery of crude oil 
north of Varna and the construction of a 
new refinery near Pleven highlighted de- 
velopments in the Bulgarian petroleum in- 
dustry. The supply of some refinery prod- 
ucts was inadequate. 

The U.S.S.R. provided technical and 
economic assistance to advance the develop- 
ment of the Bulgarian mineral industry. 
Nevertheless, construction continued to 
move at a slow pace during 1968, mostly 
because of shortage of materials, lack of 
worker incentives, and political interference 
in management. 


PRODUCTION 


The output of most minerals and metals 
increased in 1968 but the increases were 
smaller than in the past. Lower grade ores 
accounted for a greater share of Bulgaria's 
output than they did in 1967. Mass produc- 
tion methods were becoming standard in 
many operations. 

Data on oil production activities are 
limited, but as in the past, the turbo drill 
as well as conventional drilling methods 
was used in Bulgarian drilling operations. 


No reservoir pressure maintenance projects 
were reported in 1968. For the first time 
in the history of Bulgarian drilling, an oil 
well was drilled offshore from a trestle. 


1 Foreign mineral specialist, Division of Inter- 
national Activities. 

2 Bulgaria, like other Communist countries of 
East Europe, does not report its gross national 
product (value of all final goods and services 
produced), but rather publishes a figure for the 
social product, which generally excludes such 
items as banking fees, rent, education, defense, 
public administration, and health services. 
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Table 1.—Bulgaria: Production of selected mineral commodities + 


(Thousand metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 * 1968 
METALS 
Copper: 
Mine output, metal content 20 80 80 81 82 
Blister, including secondary. ........... tons.. 21,102 25,248 r 26,704 27,000 28,000 
Refined electrolytic, including secondary.tons.. 20,605 28 , 885 25,662 26,000 27,000 
Iron and steel: 
Iron ore and concentrate 722 1. 1, 804 12,613 2,700 2,700 
Pig iron (including blast furnace ferroalloys) - - 457 695 r 908 950 950 
Steel ingots and casting 475 588 r 699 700 750 
Steel semimanufactures (total)..............- 863 431 484 500 500 
Lead, metal, including secondary ...........- tons.. 87,499 93,421 92, 847 96,600 97,000 
Manganese ore, gross weight 52 42 30 29 30 
Zinc, metal, including secondary tons.. 58,578 65,764 76,815 78,900 78,000 
NONMETALS 
AS. 8 tons.. 1, 200 1,900 1,300 1,800 1,800 
Cement, hydraulic.............................- 2,586 2,681 2,856 8,358 8,400 
Fertilizer materials, manufactured: 
Nitrogenous, gross weight................... 612 734 817 900 950 
Phosphatic: 
Gross weight 491 498 495 496 496 
Phosphorus pentox ide content.. 90 94 96 96 96 
Gypsum and anhydrite: 
Püdoó. saaa k a A 129 174 168 170 170 
Sei, ³ðA voce mee 16 13 13 14 14 
TONG ais as ß es es ies 83 95 93 93 98 
Lime (quicklimeꝛꝛꝛ 884 851 876 890 900 
Gross weigglt -2-2-0 147 15 r 147 150 150 
Sulfur content ¢.........-...-..---...- tons.. 61,740 64,260 61,740 63,000 63,000 
Salt (all types emma 18 125 118 125 115 
Sulfur, elemental, recovered. ...........- tons 6,828 10,121 r 9,852 10,000 10,000 
MINERAL FUELS 
Coal: 
Anthracite (marketable) ....................- 221 190 191 190 190 
Bituminous (marketable)...................- r 888 362 800 80 800 
Lignite and brown (marketable) ............-- 28,751 24,490 24,653 27,500 29,000 
Cóko, all . Dec etre r 471 r 788 r 800 800 800 
Natural gas million cubic feet 2,584 8,848 4,000 4,500 
Petroleum: 
Crude II.. deis 160 229 404 499 550 
Refinery products: 
Gasoline, all types 807 871 418 595 600 
Kerosin 8 42 78 85 92 92 
Distillate fuel oils, diesel oil --- 494 625 826 r 926 930 
Residual fuel oll!!! 1,000 1,097 1,865 1,448 1,500 
Lubrieantss .--------------------- 4 46 48 49 50 
Asphalt, refinery and natural. ..........- 50 57 57 58 58 
e Estimate. Revised. 


io cadmium, gold, silver, barite, chromite, and tellurium are also produced but level of output is 
unknown 

Sources: Statisticheski Godishnik na Narodna Republika Bulgaria—1967 (Statistical Yearbook of the 
Peoples Republic of Bulgaria for 1967). Sofia, 1967, 559 pp. Rabotnichesko Delo (Sofia), Jan. 29, 1968. 
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TRADE 
Recent trade data were unavailable from Table 2.—Bulgaria: Exports of selected 
Bulgarian sources. Partial information was metals and minerals to the U.S. S. R.“ 


compiled from the Soviet trade book, and 


these data are shown in tables 2 and 3. (Metric tons) 


Commodity 1966 1967 
METALS 
Iron and steel, semi- 
manufactur es 5,100 58,400 
Lead, metal including alloys.. 4, 800 3,400 
NONMETALS 
PII eles 84,100 28,100 
I.. Se eeee AN 14,200 12,200 


1 Export statistics of Bulgaria for 1967 were not 
available in time for inclusion in this table. Exports 
to the U.S.S.R. have been compiled from the Soviet 
source Vneshnyaya Torogovlya S.S.S.R. za 1967. 
en Trade of the U.S.S.R. for 1967), Moscow, 

pp. 


Table 3.—Bulgaria: Imports of selected metals and minerals from the U.S. S. R. 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum metal, including alloys: 
TTC ³˙mmmmXààà.m.... mĩchhr cce E LIE 10, 100 14, 900 
Semimanüfnctüres. « mn 7ꝓne)m s x md peu 3,416 2,097 
Antimony metal, including alloys, all form ««ͤ««õõõ«öõön2 506 326 
Copper metal, including alloys, semimanufactures.......__-..-.-.-------------- 992 930 
Iron and steel: 
Ore and concentrate thousand tons 908 954 
Metal: 
e ß e uu CE MEI Lu ates 187,300 157,200 
Ferroalloys, H ðW mk dece deu eed 10,500 10,800 
Semimanufactures: 
Tubes, pipes, fitting 40,600 48,600 
G ³˙Wã ˙ꝛ ¼ d ee ee ee ͥ y y en LAE 396, 200 421, 000 
NONMETALS 
P000ͥd o EE::::::!...... ³ ↄ / CLA als eae MEE 16,400 17,500 
Cementas 2 2t oue e TTT Cm die 53,000 184,000 
Clays and clay products: Products, refractory, including brick 82,500 31,400 
Fertilizer materials: Crude, phosphatic (apatite concentrates) )) 288 ,000 274, 500 
FUELS AND RELATED MATERIALS 
Carbon black and gas black kk k „„ „v 1,641 5,040 
Coal: Anthracite and bituminou sss thousand tons 8,047 8,231 
Coke and semiccckkkkk‚õkõ„k‚aaaead „„ do.... 158 195 
Petroleum: 
Crude and partly refined zUͤUé .. thousand tons 2,628 2,686 
Refinery products: 
Gasoline, including natural____..........--__------------------------ 155,000 211,300 
Kerosine, including jet fuels_____.-.......--.-.---------------------- 9,800 8,700 
Distillate fuel oils (diesel oil)__...........___--------_--.------------- 213,100 265,000 
Residual fuel oil... 2.2 2222222222222 2222 clc Lll cll ll. thousand tons 933 1,185 
Lübrnesahbs. 20: dy dy dp be ELE ene ß y eee e ane 51 57 
Asphalt (including natural)___........_....--.---..------------------ 25, 500 28 ,300 
1 Import statistics of Bulgaria for 1967 were not available in time for inclusion in this table. Imports from the 
U.S.S.R., the principal supplier of Bulgaria, have been compiled from Soviet source Vneshnyaya Torogovlya 
S.S.S.R. za 1967. (Foreign Trade of the U.S.S.R. for 1967), Moscow, 312 pp. 


COMMODITY REVIEW 


METALS 1968, an increase of approximately 9 per- 

cent over 1967 production. Bulgarian 

Copper.—With five mines and two copper activities were centered around the 
smelters in operation, Bulgaria produced Medet copper mine and the smelter at 
about 27,000 tons of electrolytic copper in  Pirodop. Most of the increase in copper 
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production resulted from better utilization 
of existing facilities rather than from the 
commissioning of new mines and smelters. 


Iron and Steel.—Kremikovtsi remained 
the focal point of the iron and steel in- 
dustry of Bulgaria in 1968. A new blast 
furnace, the third one in the Integrated 
Iron and Steel Plant at Kremikovtsi, was 
under construction at yearend 1968. In 
addition, a specialist from U.S.S.R. helped 
in the construction of a plant for the manu- 
facture of seamless pipe. Both projects at 
Kremikovtsi are scheduled for completion 
sometime in 1969. 


Lead and Zinc.—Throughout 1968, 
about 100 lead-zinc mines, 13 beneficiation 
plants, and four smelters were operated by 
the Bulgarian Government. Production of 
lead and zinc was reported at approxi- 
mately 97,000 tons and 73,000 tons, respec- 
tively, these figures showing a slight de- 
cline in production from that of 1967. 


Tellurium.—Reports have indicated that 
tellurium was produced in Bulgaria for the 
first time during 1968. The lead and zinc 
plant at Kurdzali produced the first tellu- 
rium concentrates, which contained 60 to 
80 percent metal. The concentrate is then 
processed in the Pirodop copper smelter. 
Neither annual production nor plant capac- 
ity was reported, however, it is believed 
that production is adequate to cover domes- 
tic demand and leave some tellurium for 
export. 


NONMETALS 


Cement.—Bulgaria’s plans for expansion 
of the cement industry were carried out 
during 1968. The country is endowed with 
large quantities of raw materials for cement 
production, and most of the new facilities 
will produce cement for export. The Gen- 
eral Vladimir Zaimov” plant near Plovdiv, 
commissioned in mid-1967, came into full 
production at the end of 1968; the plant 
has reportedly reached its planned capacity 
of 500,000 tons of cement per year. 


Fertilizers.—Preparations continued for 
the construction near Varna of the first 
combine for the production of complex 
nitrogen-phosphoric fertilizers in Bulgaria. 
The plant will be constructed by the 
French firm GEXA (the export branch of 
Alsthom, Fives-Lile-Cail, and Chantier de 
l'Atlantique), in association with the 
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British company, Humphreys and Glasgow, 
and the Belgian group Evance Copee Rust. 
The overall cost is estimated at $40 million, 
of which $23 million will go to the French 
firm. 

A large chemical combine, with a re- 
ported annual capacity of 200,000 tons of 
liquid ammonia, 400,000 tons of ammonium 
hydrate, and 600,000 tons of carbide, came 
on stream in Vratsa. Technical expertise 
during construction was provided by con- 
tracting firms from Belgium, France, and 
the United Kingdom. The plant will em- 
ploy approximately 85 engineers and 250 
technicans. 


MINERAL FUELS 

Because of the insignificant production 
of crude oil, natural gas, and bituminous 
coal, Bulgaria's principal sources of energy 
during 1968 continued to come from low- 
rank coals lignite and brown coal. As in 
the past imports were necessary in order to 
provide energy supplies for the country. 


Coal.—In 1968, the total production of 
coal rose sharply from that of the previous 
year, reaching a total of 29.5 million metric 
tons. The breakdown by quality was not 
reported. However, more than 90 percent 
was believed to be lignite, as in past years. 

The Maritza Istok Basin was the focal 
point of the Bulgarian Coal industry in 
1968. Opencast mining methods were used 
on all workings in the basin. Equipment 
from East Germany, Czechoslovakia, and 
the U.S.S.R. helped to increase produc- 
tion. Because the coal in Maritza Basin is 
low-grade lignite of low calorific value, the 
largest part of the output was in a power- 
plant near the mine. The U.S.S.R. pro- 
vided most of the imported high-rank coal. 


Petroleum and Natural Gas. The Bul- 
garian petroleum and gas industry re- 
mained small. Crude oil was produced in 
token amounts, and refinery production 
covered only about 70 percent of domestic 
demand in 1968. 

Oil was discovered 400 meters offshore 
in the Black Sea near the village of Shabla. 
The discovery came after 3 years of ex- 
ploration. The rig and the platform were 
built under the supervision of personnel 
from the U.S.S.R. The reported depth of 
the producing formation is about 350 
meters. The oil horizon is an undersea 
extension of the oldest oilfield in Bulgaria, 
located in the Tolbuhin Okrug north of 
Varna. 
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The construction of the Pleven refining 
and chemical complex continued during 
1968. The plant is located near the Dolni 
Dubnik oilfield. The Pleven refinery will 
have an annual capacity of 1 million tons 
when it is completed in 1970, 1 year be- 
hind the previously announced date. The 
complex was designed by specialists from 
the U.S.S.R. and is to be equipped by the 
Soviet as well. 
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The U.S.S.R. and Bulgaria have con- 
cluded a contract for deliveries of natural 
gas from the U.S.S.R. The U.S.S.R. will 
construct a 700-kilometer pipeline from 
Izmailia to Varna, Plovdiv, Burgas, and 
Sofia. The line is expected to carry approxi- 
mately 3 billion cubic meters of natural 
gas per year when it is completed in 1975. 


Digitized by Google 


The Mineral Industry of Burma 


By Arnold M. Lansche ! and K. P. Wang? 


From the viewpoint of economics and 
industry, 1968 was another disappointing 
year for Burma. Production was low, prices 
soared, and exports continued their down- 
ward trend causing a worsening of the bal- 
ance of payments position. The Govern- 
ment assumed control of more of the na- 
tion's industry, the level of insurgency re- 
mained high, and managerial and technical 
talent continued to emigrate. During the 
year, the Government took over 169 addi- 
tional industrial concerns, including 16 in 
"metals" and nine in "engineering." 

Burma no longer produces quantitiwise 
any mineral of world consequence. Produc- 
tion from the historically famous Bawdwin 
mine near Lashio and the Chinese border 
dropped to the lowest level in a decade, 
partly because of conversion of operations 
to extract more low-grade ores. Tin and 
tungsten production was down slightly; 
some of these mines in Tavoy and Mergui 
may be closed. However, oil production in- 
creased, with discovery of new fields and 
completion of additional wells. In fact, the 
country claimed self-sufficiency for petro- 
leum at yearend 1968. Cement output also 
increased. 

According to official Burma national 
budget estimates, total “mining” output in 
fiscal 1967-68 was $28.9 million* This 
figure includes crude oil and limestone, but 
not salt and value added from mineral and 
metal processing. Burma’s gross national 
product (GNP) for 1967-68 was reported 
at $2.06 billion at current prices. Targets 
for mineral output and GNP covering fiscal 
1968—69 were $37.7 million and $2.24 bil- 
lion, respectively. In recent years, targets 
have seldom been fulfilled, and value figures 
have been exaggerated because of inflation 
and free market rates. 

Only about 54,000 workers out of a labor 
force of 10 million and a population of 
some 26.4 million were said to be engaged 
in mining during 1968. Installed electric 


power capacity was only 196,300 kilowatts 
at yearend 1968; far from sufficient to sup- 
porting extensive mineral, and industrial 
development. 

Under the 4-year national economic plan 
ending 1969-70, special attention was to 
be given to mineral development. Financing 
was to come predominantly from domestic 
sources, since foreign aid is limited and 
foreign investment almost nonexistent. Out- 
lays for mineral development by the Gov- 
ernment of Burma have been modest, with 
expenditures approximating receipts. The 
national budget showed the following an- 
ticipated expenditures for fiscal 1967-68: 
People’s Oil Industry, $71.4 million; Peo- 
ples Bawdwin Industry (PBI), $7.8 mil- 
lion; Mineral Development Corporation 
(MDC), $3.7 million; Ywama Steel Mill, 
$5.9 million; and Thayet Cement Factory, 
$3.3 million. 

The Ministry of Mines formed a Geol- 
ogy, Petroleum, and Mining Advisory 
Council in 1967, to function initially for 
2 years. Headed by the Secretary of the 
Ministry of Mines, its primary objectives 
are to advise the Minister of Mines on 
technical matters, submit long- and short- 
term plans for prospecting and extraction 
of oil, minerals, and other resources, in 
accordance with available manpower, capi- 
tal, and equipment. 

The MDC reported about $200 million 
worth of ore deposits in 1966—67, including 
14 million tons of copper ore (0.5-1.0 
percent Cu) in the Monywa district and 
unspecified tonnages of copper ore in 
Bhama and Mandalay and in Heho, South- 


1 Physical scientist, Division of International 
Activities. 

2 Supervisory physical scientist, Division of In- 
ternational Activities. 

3 Burma’s fiscal year is October to following 
September. Burma's currency is the Kyat. The 
official exchange rate has been 4.76 Kyats to US$1 

figures in this chapter have been converted 
on this basis), whereas the free market rate 
during 1968 was 15 to 20 Kyats to US£$1. 
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ern Shan States. Lead was reportedly found 
in Mamyo, Kyaukse, and Wa State, and 
zinc in Southern Shan States. In 1968, a 
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nonferrous deposit deemed as significant 


was discovered in the Northern Shan States. 


PRODUCTION 


The bulk of Burma's mineral output 
comes from state enterprises, with the Gov- 
ernment outproducing private industry by 
about 5 to 1. In 1968, the Government 
took an even firmer grip on mineral pro- 
duction. Only some small tin-tungsten and 
nonmetal mines were in private hands. A 
significant quantity of production was be- 
lieved smuggled out of the country, and 
hence was not recorded. 

Mineral output value reported by the 
Burmese as $28.9 million in fiscal 1967—68 


Table 1.—Burma: 


probably does not include some private and 
unrecorded output. The following break- 
down was given, in percentages: crude oil, 
39.7; nonferrous output of the Bawdwin 
enterprise, 23.5; stone, 18.4; limestone, 7.3; 
and tin-tungsten, 6.3. Also for fiscal 1967- 
68, salt output was reported at $2.43 million 
and cement output at $4.22 million (as 
compared with output of limestone, the 
main raw material to make cement, at 
$2.14 million). 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 p 1 
Antimonial lead (18 to to 5200 percent Sb) 580 560 e 500 0 400 800 
Copper matte (40 percent Cu 848 820 286 1180 100 
„refined troy ounces 200 200 200 200 200 
n and steel 
Iron õĩ·ſ ³AA Wed wMSS 5,000 5,000 10, 000 10,000 NA 
Steel ingot 15,000 18,000 1,000 21,000 NA 
Rolled Steel Oo seat dec ececeuce 12 ,000 15, 000 20 000 20, 000 NA 
Sone (50 to 60 percent Pb)....... 81,002 82,258 18,476 18,382 NA 
Refined metal (99.99 percent Pb)........ 8,058 e 16,000 e 14, e 13,000 8, 500 
Nickel speiss "(20 to 80 percent Ni).......... 878 245 1 180 100 
Silver, refined thousand troy ounces.. 1,867 1,688 r 1,068 917 780 
Tin concentrate (68 to 72 percent [n 
long tons 830 664 855 442 500 
Tin-tungsten concentrate (85 percent gn and 
80 percent WO.) long tons.. 957 606 867 448 NA 
Tungsten concentrate (55 to 65 percent WO). 86 27 45 95 100 
Zinc concentrate (54 to 56 percent Zu) 14,666 14,255 r 11, 685 8,466 7,500 
NONMETALS 
BAFPté.. 22s 6⅛˙r qↄ y AaS NA 1,760 e 8,000 1 9,400 10,080 
Cement. .............-.-..- thousand tons 181 185 141 182 170 
J«§ö’AA... 8 9,1 450 e 2,000 e 2,000 ,600 
Limestone....................- «4«4«4 l lll. 107, 000 116,500 » 400, 000 » 400, 000 516,000 
OP RM 62,100 99,800 100,000 100,000 NA 
Sall. o.c uno eee cleus be thousand tons 13 118 184 187 
„ MINBRAL FUELS 
Coal, bituminous............ thousand tons 10 15 115 117 9 
Petroleum: 
Crude.......thousand 42-gallon barrels. . 4,164 4,065 4,255 4,892 5,680 
Refinery products: 
asoline 2-2-2-2 2-222... do.... 1,216 1,300 1,467 1,458 NA 
Kerosine. .................- Onana 928 1,050 1,478 1,472 NA 
Others cco See ees ccs O.... 1,356 1,450 8,021 8,402 NA 
!( ³ ¼ do.... 8,495 8,800 5,966 — 6,327 NA 
e Fstimate. P Preliminary. r Revised. NA Not available. 


1 Fiscal year October through September. Figures are for first 9 months of year noted and 8 months of 


previous year. 
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TRADE 


Overall exports have declined every year 
since fiscal 1963-64. Exports in 1967—68 
were only about $110 million, nearly a fifth 
lower than the previous year. Meanwhile, 
imports soared to about $220 million, a 57- 
percent increase over those of the previous 
year. Minerals and metals contributed in 
recent years approximately 3 to 5 percent 
of all exports and 5 to 10 percent of all 
imports. 

During calendar 1967, Burma's exports 
of metals and ores were reported at $4.8 
million and 19,600 tons, roughly a 50-per- 
cent decline from calendar 1966 value. 
Most exports represent the output of the 


Bawdwin enterprise. Burma has not been 
a net exporter of oil since the end of World 
War II. Values of selected imports of min- 
eral and metal products are shown in the 
following tabulation. 


Value (million dollars) 


1966 1967 
Base metalsand manufac- 
tures of base metals. 13.1 10.3 
Cement. s 8 0.14 0.68 
Chemical elements and com- 
uUnd8s......---------- 8.0 2.1 
Coal and coke.............- 1.2 2.2 
Fertilizers, manufactured 1.2 8.1 
Refined mineral oils........- 4.5 1.9 


COMMODITY REVIEW 


METALS 


Iron and Steel.—The nine-man Iron and 
Steel Board set up in 1966 considered an 
integrated steelworks as feasible for Burma. 
The existing rolling mill at Ywama was 
said to be producing annually only about 
1,000 tons each of iron chain, square rails, 
and galvanized iron sheets; 8,000 tons of 
various types of bars; 1,300 tons of barrel 
sheets; and 2,400 tons of corrugated galva- 
nized iron sheets. Total value of this annual 
output is approximately $5 million, com- 
pared with $10 to $20 million worth of 
iron and steel products imported annually 
in recent years. Japan alone supplied over 
10,000 tons of steel products to Burma in 
1967. 

Another iron ore survey lasting 6 months 
was made in 1968, in the districts of 
Taunggyi, Loikaw, and Mamyo, and the 
islands of Ko Khyun and Ma Puteh. Taung- 
gyl's reserves were ascertained at 63 million 
tons, a little more than previous evalua- 
tions. The country still did not produce 
iron ore, except small amounts of ochre 
for paints. 


Lead, Zinc, Copper, Silver, and Nickel. 
—The PBI, with a mine at Bawdwin and a 
smelter at nearby Namtu, was again vir- 
tually the sole producer of these metals. 
For the year ending September 1967, this 
company extracted about 13,400 metric 
tons of refined lead, 9,980 tons of zinc con- 
centrate, 1.02 million ounces of silver, 407 
tons of antimonial lead, 184 tons of copper 
matte, and 128 tons of nickel speiss, from 


about 155,000 tons of ore. Ore reserves at 
the beginning of 1968 totaled about 6 
million tons analyzing 11.2 percent lead, 
5.6 percent zinc, 0.3 percent copper, and 
7.8 ounces of silver. Modernization of mines 
was aimed at a yearly output of 350,000 
tons of low-grade ore by fiscal 1969-70. 

Capacity of the lead refinery was raised 
one-fourth in 1968, and a new concentrator 
and two zinc refineries were planned. Con- 
struction of these facilities and conversion 
of the mine to work low-grade ores have 
disrupted production. Unconfirmed reports 
show the following outputs for PBI during 
fiscal 1967-68: Refined lead, 8,500 tons; 
zinc concentrate, 7,500 tons; silver 780,000 
ounces; antimonial lead, about 300 tons; 
and copper matte and nickel speiss, each 
about 100 tons. After making these changes, 
PBI aims to produce annually 12,000 tons 
of refined lead, 11,000 tons of zinc concen- 
trate (and eventually a corresponding 
amount of zinc metal), and 1 million 
ounces of silver. 

Reportedly, PBI and MDC jointly dis- 
covered a significant nonferrous deposit in 
a 5-square-mile area at Nawnghkio in 
Northern Shan States, which may yield 
840,000 tons of lead, 260,000 tons of zinc, 
20,000 tons of copper, and 34 million 
ounces of silver. MDC was trying to inter- 
est the Japanese Overseas Mineral Re- 
sources Development Co. Ltd. to help 
develop the Monywa copper deposits, with 
no tangible results as yet. 


Tin and Tungsten. — Tin and tungsten 
are produced both separately and mixed, 
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their genetic origin being related. Com- 
bined output of the two minerals in fiscal 
1967—68—800 to 900 tons worth about 
$1.8 million—was not much different from 
that in 1966-67. However, the value of tin 
declined slightly whereas that of tungsten 
went up, possibly on account of high tung- 
sten prices. 

The once-famous Mawchi tin-tungsten 
mine was operating at a fraction of historic 
peak output, and most other mines found 
it difficult to make ends meet. 


NONMETALS 


Cement.—Burma's only cement plant, 
located at Thayetmyo, is also a Government 
enterprise. With two wet process rotary 
kilns, it had been producing 130,000 to 
142,000 tons annually valued at $3 to $3.5 
million. As a result of an expansion pro- 
gram to meet growing demand, Burma's 
cement output in fiscal 1967—68 increased 
to 170,000 tons and the target for 1968—69 
was set at 240,000 tons. 


Fertilizer Materials. Consumption of 
fertilizers in fiscal 1967—68 was said to be 
about 160, 000 tons, a very large increase 
over that of the previous year. Most of this 
had to be imported, and many million 
dollars worth of foreign exchange were 
expended. Supply of farmyard manures be- 
came so inadequate that inorganic fertiliz- 
ers had to be used to prevent depletion of 
soil fertility. It has been said that Burma 
could consume 1.2 million tons of am- 
monium sulfate equivalent annually, in- 
cluding 550,000 tons of urea, 450,000 tons 
of superphosphate, and 160,000 tons of 
nitrate of potash. So far, only small frac- 
tions of available agricultural land use 
chemical fertilizers. 


Salt.—Demand for salt has been increas- 
ing. Hitherto, salt has been produced only 
from brines, with output usually fluctuating 
between 100,000 and 150,000 tons annual- 
ly. During 1968, the State Pilot Factory in 
Moulmein successfully tested the produc- 
tion of high-grade sea water salt by solar 
evaporation. This may have sorne bearing 
on Burma's target for producing 166,000 
tons of salt during fiscal 1968—69. 

Other.— Burma may have several million 
tons of barite reserves. One of the better 
known deposits is Pyittawye in Kyaukse 
district. The country has been producing 
barite at an annual rate of some 10,000 
tons. 
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Bery] has been found in Southern Shan 
States, bentonite in Shweb District, gypsum 
in Myingyan district, graphite near Mogot, 
and fluorspar near Bawhnington in South- 
ern Shan States. Several hundred tons each 
of clays, talc, soapstone, manganese ore, 
and fluorspar are said to be produced an- 
nually. 

MINERAL FUELS 

Coal.—The Kalewa coalfield in north- 
western Burma has been producing nominal 
quantities of low-rank coal, ranging from 
perhaps 8,000 to 17,000 tons annually in 
recent years. An expansion program ap- 
peared to be underway, with the target for 
fiscal 1968—69 set at 48,000 tons and an 
eventual goal of 400,000 tons yearly in the 
early 1970's. Hitherto, the Burmese have 
not been successful in developing this field 
because of the type of coal and transporta- 
tion difficulties. 

Petroleum.—Burma's oil output, al- 
though vital domestically, is small by world 
standards. Production of crude oil in fiscal 
1967—68 was 28 percent more than in fiscal 
1966-67. The target of 7,170,000 barrels in 
fiscal 1968—69, if achieved, would be an- 
other increase of 27 percent over that of 
fiscal 1967-68. Burma had imported 19.9 
percent of its crude requirements in 1967, 
and 9.2 percent in 1968. The hope was to 
cease importation of crude oil by 1969. All 
crude was refined at two domestic refiner- 
ies with a combined daily capacity of 26,- 
300 barrels. Another refinery is planned. 

The People's Oil Industry (POI) has 
contracted with the Japan Petroleum De- 
velopment Corp. to conduct seismic survey 
along 2,000 miles of the Arakan Coast 
beginning in February 1969. The Govern- 
ment-owned POI program for fiscal 1967- 
68 envisages 300,000 feet of exploratory 
drilling in the delta region—Prome, Thay- 
etmyo, Myanaung, and Henzada - and 
100,000 feet of production drilling in 
Chauk and Yenangyaung. In mid-1967 
there were 238 oil wells at the Chauk field, 
439 at Yenangyaung, 23 at Myanaung, and 
eight at Prome. The new Shwepyitha oil- 
field came on stream, with eight wells op- 
erating at yearend 1968. 

According to the Government of Burma, 
expectations for POI were not realized in 
fiscal 1966-67, and the industry operated 
at a net deficit of about $5.9 million. A 
surplus of approximately $6.8 million was 
anticipated for fiscal 1967-68. 


The Mineral Industry of Canada 


By Lester G. Morrell ! 


For the 10th successive year, Canada’s 
mineral industry set new production rec- 


ords. Gross value of output at $4.38 billion,“ 


in 1968 represented an increase of 7.5 
percent above that of 1967, but fell below 
the 8.5-percent average annual growth rate 


of the 1958—68 period. The role of minerals 
in the national economy as recorded by the 
Dominion Bureau of Statistics and the 
Department of Energy, Mines and Re- 
sources is summarized in the following 
tabulation: 


2 
1965 1966 1967 1968 
Gross national product (GNP) „ EEEE value, millions.. 48,191 53,746 57,451 62,315 
Mineral production !_........_--__.---.-.-.-__---- ee do 8,465 3,675 4, 069 4,880 
Index of industrial Droduction (1961 —100)................-. 139.1 148.9 151.7 159.2 
Index of mineral industry production (1961 —100)............ 131.6 186.5 145.2 152.0 
Total labor fore thousands persons.. 7,141 7,420 7,694 7 ,919 
Mineral industry labor force 2 -2-2 ---------- do.... 114.8 116.8 118.5 120.4 
Total domestic exports. .......-.... — I value, millions 7, 886 9,315 10, 278 12,229 
Mineral commodity exports ?......................-- do.... 2,574 2,889 8,209 NA 
lin... ence bRE C M T codes do.... 7,986 9,126 10,250 11,489 
Mineral commodity imports 33 .. do.... 1,656 1,687 1,790 NA 


1 Gross value of products as reported by Dominion Bureau of Statistics. 
? Mining (including milling) metal, coal and nonmetals and employees on petroleum and gasfield works. 
3 Crude ores, concentrates, scrap and semifabricated materials of mineral origin. 


Although each of the commodity sectors 
showed substantial increases in 1968, metal- 
lic minerals valued at over $2,303 million 
in 1968 recorded the greatest annual gain 
—9.0 percent—and accounted for nearly 
53 percent of the total value of Canada’s 
mineral production. Nonmetallic minerals, 
including structural materials, were up 5.7 
percent, and mineral fuels were 6.6 percent 
higher than in 1967. 

Of the more than 60 mineral products 
regularly produced in Canada, the 10 
leaders, which accounted for about 83 
percent of the total, were crude petroleum, 
$863.4 million; copper, $548.6 million; 
iron ore, $514.2 million; nickel, $487.5 
million; natural gas (including sulfur and 
liquid byproducts), $396.5. million; zinc, 
$304.9 million; asbestos, $175.8 million; 
cement, $144.8 million; sand and gravel, 
$118.5 million; and silver, $97.9 million. 

The metal mines of Ontario produced 
over $1 billion and were the principal con- 
tributors to that Province’s 28.3 percent 


share of the national total in 1968. Alberta, 
predominantly from petroleum and natural 
gas, accounted for 22.8 percent. Quebec, 
British Columbia, and Saskatchewan sup- 
plied respectively 15.5 percent, 8.3 percent, 
and 7.8 percent. Newfoundland, Manitoba, 
and the Northwest Territories contributed 
6.8 percent, 4.3 percent, and 2.6 percent, 
respectively, and New Brunswick, Nova 
Scotia, and Yukon Territory a total of 
3.6 percent. In international perspective, 
Canada is the world’s leading producer of 
nickel, silver, zinc, and asbestos; second 
(to the United States) in uranium, gypsum, 
and molybdenum and (to the U.S.S.R.) 
in potash. In 15 other metals and minerals, 
Canada ranks among the top four world 
producers. 

General wholesale price indexes for min- 
erals and metals categories in 1968 and 


1 Mining engineer, Division of International 
Activities. 

2 Values have been converted from Canadian 
dollars (Can$) to U.S. dollars at the rate of 


Can$1 equals US$0.925. 
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1967 (the latter in parentheses) related to 
the 1935-39 base period were as follows: 
Nonferrous metals, 250.8 (240.2); iron 
products 276.8 (274.4); nonmetallic min- 
erals 206.0 (199.2); and chemical products 
213.7 (212.6). The average hourly earn- 
ings of a mine employee was $2.98 in 
December 1968, compared with $2.75 the 
same month in 1967. Profits, before taxes, 
reported by mining, quarrying, and petro- 
leum companies totaled $572 million in 
1968 ($524 million in 1967). According to 
Department of Energy, Mines and Re- 
sources estimates, capital and repair ex- 
penditures by the mining industry totaled 
$1,089 million in 1968, compared with 
$1,174 million in 1967 and $1,178 million 
in 1966. Following the pattern of recent 
years, about half of this total went to 
petroleum and natural gas projects. 
Despite threats of legislative restrictions, 
exploration activities continued at a high 
level through 1968. Spurred by the dis- 
covery of oil at Prudhoe Bay on Alaska's 
Arctic coast, oil companies have rushed to 
investigate the oil and gas potential, and 
acquire exploration rights in the coastal and 
offshore regions of Canada's Arctic islands. 
Search for metallic minerals has extended 
across the length and breadth of the 
Dominion. Active exploration continued 
through 1968 in the Bathurst area of New 
Brunswick and the Gaspé Peninsula, 
Quebec, for lead, zinc, and copper; and in 
the Noranda-Val d’Or-Timmins region for 
base metals and gold. Uranium has been 
the object of search at Mont Laurier and 
Mistassini, Quebec, in the Bancroft and 
Elliot Lake areas of Ontario, and in the 
Beaverlodge and Wollaston Lake areas of 
Saskatchewan. Exploration activities on 
copper prospects have been particularly 
intense in British Columbia, at Stikine, 
Highland Valley, Babine Lake, and Prince- 
ton, and at Port Hardy on Vancouver 
Island. Copper has also been investigated 
in the Whitehorse area, Yukon Territory, 
and at Coppermine on Coronation Gulf 
in northern Northwest Territories. 
Expansion of production facilities and 
development of new mines continued at a 
dynamic rate during 1968. According to 
a recent survey * 12 new mines started pro- 
duction in 1968, 20 more are scheduled to 
commence in 1969, and 12 in 1970. The 
emphasis has been on new sources of nickel, 
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copper, and lead-zinc in Ontario, Manitoba. 
British Columbia, and Yukon Territory. 
Byproduct molybdenum is destined to in- 
crease with the opening of several new 
copper-molybdenum mines in British 
Columbia. Three new potash producers 
came on stream in Saskatchewan during 
1968 and two more will start in 1969. 
Development plans and contracts for greatly 
increased exports to Japan from new large- 
scale operations in the southern British 
Columbia-Alberta border region are well 
along. The year 1968 was the first full 
year of operation at the reactivated Pinchi 
Lake, British Columbia, mercury mine, and 
at yearend Tantalum Mining Corp. of 
Canada was about ready to start production 
of tantalum concentrates at Lac du Bonnet, 
Manitoba. This will be the first major 
tantalum operation in North America, and 
one of the world’s largest. 

Although concern has continued regard- 
ing the impact of tax revisions as proposed 
by the Carter Commission, and foreign 
investment policies of the new U.S. adminis- 
tration, these factors have had little visible 
effect on Canada’s mineral industry. Invest- 
ment in mines, quarries, and oil wells was 
estimated at $930 million in 1968, slightly 
higher than that of 1967. 

Recent Dominion legislation has simpli- 
fied requirements and provided for cost 
assistance, up to 40 percent, on Government 
approved mineral search projects under the 
Northern Mineral Exploration Program. 
Following announcement of Nova Scotia 
and Dominion Government cooperation 
regarding assistance to the Cape Breton 
coal industry in 1967, the Federal and New 
Brunswick Governments combined during 
1968 in providing assistance to the coal 
mines at Minto. Panarctic Oils Ltd., the 
consortium of 20 companies and the Federal 
Government (45 percent) has completed 
preliminary surveys of Arctic island areas 
and will commence test drilling on Mel- 
ville Island in 1969. 

The Province of Alberta, early in 1968, 
announced an increase in the oil produc- 
tion limit applicable to Athabasca bitumi- 
nous sands from 45,000 to 150,000 barrels 
per day. 


3 The Northern Miner. Toronto, Ontario, Apr. 
24, 1969, pp. 1, 5, 11. 
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PRODUCTION 


Canada's mineral production in 1968 as 
recorded by the Dominion Bureau of Statis- 
tics included 62 basic commodities, consist- 
ing of 27 metallics, 26 nonmetallics, five 
structural materials, and four fuel minerals. 
With the exception of a slight drop in the 
total value of certain construction mate- 
rials (stone, sand, and gravel) each of the 
major categories recorded increases over 
those of the previous year. Substantial 
quantity increases were in copper, iron ore, 


lead, nickel, platinum-group metals, silver, 
zinc, fluorspar, gypsum, potash, sulfur, 
natural gas, petroleum, and cement. Higher 
unit prices were in part responsible for the 
8-percent increase in annual value of all 
products. Although metallic minerals again 
contributed over half of this total, products 
of oil and gas wells comprised 27 per- 
cent, and 20 of the mineral items made 
up 95 percent of Canada's 1968 mineral 
production. 


Table 1.—Canada: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 v 
METALS 
Alumnuuuummnmnmnmnmnmnn gen 764, 426 753, 422 807,318 884,904 893, 577 
Ane tonc epe EL Oe eu LL: 722 591 638 575 510 
Arsenic, white 147 183 318 343 314 
Biamuth 4... esserci oe eS 181 194 238 308 290 
Cadmium Fs oe Sr edd nc s ds 1,258 796 1,468 2,194 2,467 
Galen eke eee kilograms- - 62,758 72,318 113, 026 246,614 202, 126 
Cobalt €... ol ,]ð ⅛˙¾˙ . yd 8 1,444 1,655 , 093 1,6 1,58 
5 concentrate (shipments) ) 1,883 2,060 r2,835 2,000 1,921 
opper: 
Mine, recoverable. ..............---.-- 441,706 * 460,736 461,109 546,711 551,851 
Smelter, refined. lll 370, 077 393, 837 893,647 453,611 476 ,232 
GONG 55 2 A thousand troy ounces. . 3, 835 3,606 3,319 2,962 2,688 
Iron and steel: 
ron ore thousand tons 34,768 36 ,250 r 96,914 38,390 44,791 
Pig iron and ferroallo ys 8 6,093 6,587 6,714 6,449 7,756 
Steel ingots and castings... ......- do.... 8,283 9,134 9,074 8,795 10,207 
15 3 SS! oe puoi Res do.... 9,123 10,005 9,900 8,408 8,559 
ad: 
Mine, ore and concentrate, content. ..... 187,205 274, 832 293 , 180 308,172 327,610 
Refined, primary 137,322 169,175 167,711 176,732 183,342 
Magnesium_________--_---------__-------- 8,485 9,170 6,099 8,062 8,961 
Mercur 76-pound flasks - 73 %% wee rd e 5,000 
Molybdenum- - --------------------------- 556 4,335 r 9,842 9,696 9,075 
Nl ĩͤ K Se ee eee 207,287 242,496 "216,453 224,033 239,082 
Platinum-group metals troy ounces. . 376,238 463,127 396,059 401,263 464,400 
Selenium kilograms 211,258 232,273 r 261,034 828,661 321,687 
Silver thousand troy ounces 29 ,903 r 32,272 r 32, 825 37,206 45,389 
Telluriummmmmmm kilograms- - 35,281 31,658 32,767 33,212 29,571 
a orum O do 44,403 21,019 39,641 53,244 63,136 
Tin; i 8 long tons 15 168 r 312 195 150 
Titanium slag (70-72 percent TiO) 494,164 495,248 476,067 546, 539 610,415 
Tungsten, concentrate (W content) 38 r 1,344 r 1,495 e 100 1,295 
Uranium (UsOs ))) 6,609 4,031 r 8,567 3,391 3,360 
prium CCTV kilograms.. ......... .......-- 9,400 18,268 50, 497 
ine: 
Mine, ore and concentrate, content. .... 662,186 * 826,381 949,790 1,133,054 1,155,084 
Refined, primary ---------------------- 306,380 1 325, 224 347,100 367,499 387,307 
NONMETALS 
Asbes tos thousand tons 1,289 1,259 r 1,351 1,317 1,448 
BBI Ie iue Ee LEE 53,449 184,180 200, 829 156,281 124,918 
Cement .. thousand tons 7,11 7,645 "8,1 7,258 7,611 
Clays and products ?...... value, thousands $37 , 768 $39,625 839,734 $41,030 $42 , 795 
Diatemii oe oe 1,03 74 6 NA N 
Feldspar (shipment) 8,300 9,892 9,910 9,429 9,714 
ö ³ð ⁰ dde cris 87,000 102,000 72,000 85,000 89,000 
Gypsum and anhydrite thousand tons. 5,770 5,720 5,421 4,695 5,575 
Limes i ð⅛˙ml e? 8 do 1,398 1,470 r 1,411 1,291 1,239 
Lithium concentrate (Li:0O)3................ 479 460 115 244  .......-- 
Magnesite and brucite..... value, thousands $3,302 $3,710 $3,652 $3,252 $2,515 
Mica (shipment))ʒ) 54 24 )) 88 
Nepheline syen ite 263, 356 308,425 1 332,661 364, 326 295, 255 
Potash (K:0 equivalentt dez 778,679 1,352,878 1,805,336 2,162,051 2,622,430 
Pyrite and pyrrhotite 319,191 * 346,705 296 ,606 342 , 862 290,381 
SAIL os onem aes thousand tons r 3,618 4,159 4,075 4,864 4,434 
Sand and grave ll do...- 161,900 186,208 197, ,075 190,205 180,102 
Sodium sulfate____..____-_-.--__-.-.------ 302, 331 313, 403 367, 693 388, 562 425, 539 


See footnotes at end of table. 


156 


MINERALS YEARBOOK, 1968 


Table 1.—Canada: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 » 
NON METALS — Continued 
ne hed th dt 57,082 59,965 69,000 
rushed... ............ ousand tons , r 59, e 69, 

Building and ornamental ?........ do.... 245 186 e 193 | 73,152 67,752 
Salli 8 do 2,182 2,450 r 2,453 2,804 2,859 
Talc, soapstone and pyrophyllite (shipments) -- 52 , 736 47,933 63, 634 55, 034 70, 125 
" E FUELS AND RELATED MATERIALS 

oal: 

Bituminous............. thousand tons 8,460 8,641 8,449 8,516 7,945 

PICNIC o ocu ews ete eed do.... 1,809 1,872 1,885 1,822 2,041 
Coke, high-temperature. ............- do.... 3,940 3,963 4,015 4,019 4,818 
Fuel briquets.--......._.----------- do.... 6 5 e8 NA 
Natural gas million cubic feet.. 1,827,664 1,442,448 1,841,838 1,471,725 1,642,636 
Peat moss thousand tons 
Petroleum: 

Crude....... thousand 42-gallon barrels. - 274,626 296,419 320, 467 351,287 435, 906 

Refinery products: 

Gasoline, total..............- do.... 124,988 128,652 136,869 141,967 149, 786 
Kerosine and jet fuels .... do 25,41 25,379 26,198 27, 562 28,174 
Distillate fuel oil...........- do 94,139 99,653 107,770 106,230 114,412 
Residual fuel oil............- do.... 47,635 47,730 51, 821 54, 598 61, 685 
Lubri cant do 1, 816 1, 832 1,735 2,028 1, 892 
Other products do 27,128 28,342 31,820 32, 600 32, 724 
Refinery fuel and loss do- 21,266 23,468 25,626 25,390 27, 828 

I!! do 342,381 855,056 981,339 390,375 415,951 


e Estimate. P Preliminary. r Revised. 


NA Not available. 


1 Antimony content of antimonial lead alloys, flue dust, and dore slag. 

2 Refined metal and bullion plus recoverable bismuth content of concentrates exported. 

3 Refined metal from domestic ores plus cadmium content of some exported ores and concentrates. 

* All forms; excludes the cobalt in nickel sinter shipped to United Kingdom by International Nickel Co., 
but includes cobalt in Falconbridge niekelcop er matte to Norway. 


5 Refined nickel and nickel in produced o 
* Cement shipped or used by producers. 


e and recoverable nickel in matte exported. 


? Value including bentonite and products from common, stoneware, fire clay and other types of clay. 


8 Spodumene concentrates. 


? Building, ornamental, paving and similar uses of granite, limestone, marble, slate, and sandstone. 


10 Includes sulfur from nat 


gas and from pyrite, pyrrhotite, and smelting of sulfide ores. 


TRADE 


In 1968 the value of exported crude and 
semimanufactured mineral products was 
estimated at $3.3 billion or about 75 per- 


cent of the value of the mineral industry. 


output and 28 percent of Canada's total 
exports. The metals sector, dominated by 
copper, nickel, and iron ore, accounted for 
$2.4 billion. Nonmetallic minerals, topped 
by $179 million worth of asbestos, were 
valued at $320 million; and fuels, of which 
$560 represented the value of natural gas 
and crude petroleum, totaled $620 million. 
As in previous years the great bulk of 
mineral exports were to the United States. 
Summaries for 1967 show United States 
as the destination of about 60 percent of 
mineral and metal exports; United King- 


dom 15 percent, Japan about 8 percent, 
and the remainder to many other countries. 

Canadian 1968 imports of minerals and 
primary metal products were valued at 
$1.5 billion, or about 13 percent of total 
merchandise imports. Fuels, largely crude 
petroleum pipeline-transported and coal, 
from the United States to the industrial 
areas of eastern Canada, totaled $726 mil- 
lion. Metallic imports totaling $690 million 
included $280 million of steel semimanu- 
factured products, a large proportion of 
which was supplied by U.S. mills. Non- 
metallic mineral imports were valued at 
$78 million. Among these, phosphate rock 
from United States and unset and industrial 
diamond constituted major items. 
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Table 2.—Canada: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 
METALS 
Aluminum: 
Alumina, Al content.............. 
J7)ö;˙ꝓ m se ti Sea! 


Pigs, ingots, wire bars, et 


Bars, rods, sheets, castings. ......... 
Cadmium Meer ae SU ENO MC E PEA EENIA 


Oxides and salts, gross weight. 
Columbium concentrate I.. kilograms. . 
Copper: 

Ore and matte, metal content...... 

Scrap, slag, sludge 3 


Refinery shapes 


Semimanufactures: 
Bars, rods, shapes, ete 


Pipe and tubing 
Wire and cable 
Iron and steel: 


FCA do 
Ferroalloys: 
Ferrochr oma 
Ferromangan ese 
Ferrosili con 


Other, n.e. sss. 


el: 
Ingots and thousand tons. . 
other primary forms. 


Hot and cold do.... 
rolled products. 
Pipes and do.... 


tubes, iron and steel. 
Lead: 
Ore and concentrate, metal content. 


Pigs, blocks, and shot 


Alloys, scrap, and metal, n. e.s 
Magnesium „ 


Molybdenum, ore and concentrate 
content. 
Nickel: 
Ore, matte, and speiss, metal 
content. 


Ingots and other refined form 


Fabricated products, n.e.s. ........ 
Platinum-group metals: 
Concentrate, residues and matte, 


content... .......... troy ounces. . 
SCrAD ;oöð ] 8 do.... 
Metals do- 


Selenium metals and salts, kilograms- - 
selenium content. 
Silver: 
Ore and thousand troy ounces.. 
concentrate, metal content. 
Refined metal 


See footnotes at end of table. 


do.... 


1966 


649, 890 
30,959 
266 


110,132 
285 


593 
691,400 


86,081 
27,023 


172,992 


26,924 


15, 126 
2,791 


31, 186 
460 


32 
5,191 
34,494 
5,400 
200 
602 


88 


102, 452 
96, 586 


5,990 
5,494 


NA 


75,828 
1,073 
30,509 
120,396 
3,517 
431,723 
32,406 
266.757 
11,850 
12,221 


1967 


690,049 
21,824 


9,17 4 
232, 693 
680 


877 
404,098 


117,005 
28,215 


250,309 


22,391 


9,434 
2,053 


38,037 
1,073 
160 
696 

69 


114,481 
120,038 


8,065 
5,883 


10, 792 


75,897 
1, 826 
31,030 
116,718 
4,028 
457,098 
26,397 
18,757 
244, 668 
10, 408 
13, 786 


Principal destinations, 1967 


United States 10,301. 

United States 32, ,923; Italy 10,014. 

United States 329, 047; United "Kingdom 
127,876; Japan 92, 770. 

United States 8,7 15; Republic of South 
Africa 4,036; New Zealand 3,853. 

New Zealand 71; United States 43; 
United Kingdom 37. 

Mexico 2,903; United States 1,759. 

United Kingdom 362; United States 354. 

United States 187,832. 


ere 315; United 
States 306. 

United Kingdom 870. 

All to United States. 


Japan 84,941; Norway 13,804. 

United States 8,902; Japan 8,866; West 
Germany 3,934; Spain 3,457. 

i nai 133,447; United Kingdom 


United States 8,024; Switzerland 2,568; 
Pakistan 2,286. 

United States 5,550; New Zealand 1,220. 

United States 1,376. 


United States 23,880. 
United States 347; Japan 44. 


United States 3,932. 

United Kingdom 22,741; United States 
10,565; Japan 3,979. 

United States 780; Australia 219. 


United States 153. 
United States 345; United Kingdom 104. 
United States 59. 


Japan 38,677; Belgium-Luxembourg 
28,587; United States 27,487. 
United Kingdom 46,429; United States 


41,3 

United States 7,152. 

5 2, 429; United Kingdom 
2,1 

United Kingdom 2,970; Japan 2,639; 
Netherlands 1, 584. 


United Kingdom 41,675; Norway 27,513. 


United States 1,037; Japan 276; 
Netherlands 203. 
United States 20,054; United Kingdom 


4,388. 
Und States 94,388; United Kingdom 
United States 2,956; France 468. 


United Kingdom 447, 130. 

uio States 15, 355; United Kingdom 

United Kingdom 17,497. 

BETON m 120, 882; United Kingdom 
4 


United States 5,304; Belgium-Luxem- 
bourg 1,552; Japan 1,857. 
Unies States 13, 390; United Kingdom 
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Table 2.—Canada: Exports of mmeral commodities—Continued 


(Metric tons unless otherwise specifled) 


Commodity 1966 1967 Principal destinations, 1967 
METALS—Continued 
Tin, ore ma concentrate, long tons.. 387 325 United Kingdom 167; Mexico 127. 
conten 
Titanium slag, 70 percent TiO:!........ 115,651 133,552 All to United States. 
Uranium (Per MEER 653 96 Do. 
Ore and concentrate, metal content. 536,438 667,420 United States 326,410; Belgium- 
Luxembourg 172, 843; Japan 66,004. 
Blocks, pigs, slabs. ............... 282, 378 270, 025 n 113, 901; nited States 
Alloys, scrap, dross, etee 9,089 7,458 United 51760. 4,517; Belgium-Luxem- 
our 
Fabricated materials, n.e.8.......... 1,752 3,249 N States 2,851; United Kingdom 
NONMETALS 
Abrasives: 
Fused alumina, crude and grains 178,570 151,664 United States 138,240. 
mE carbide, crude and grains 89,701 19,076 United States 77, 768. 
tos: 
Crude. omcoloscxacuacMcdewdde aces 156 208 Japan 108; United States 43. 
ee fiber, all thousand tons 1,312 1,217 United States 551; United Kingdom 100. 
es. 
Barite, crude. ........................ 180,578 182,542 United States 124,998. 
Cement, portland... eee Em 369,583 297,573 United States 297,553. 
Clay Aris AY value, thousands. . $9,245 $9,891 United States $7,406. 
products. 
Feldspar..............-............- 8,106 12,779 All to United States. 
Fluorspar ) 6,193 3,277 Do. 
Gypsum, crude. .......thousand tons 4,239 8,535 Do. 
[m . cli ee um Ss bea wa RE E 164,077 81,760 United States 79,517. 
Limestone: Crude, crushed, and refuse. 1,225,188 1,286,152 United States 1,286,072. 
Nepheline syenite. ..................- 239,154 279,062 United States 256,172. 
Potash materials 1,854,677 2,086,067 All to United States. 
Salt. » value, thousands. . $3,319 $5,482 Mainly to United States. 
Sand and gravel.....................- 685,257 545,598 United States a 3,420. 
Silica, quartzite. .......----.--.------ 141,555 50,984 All to United S 
Sodium sulf ate 92, 004 112,339 United States 109,8 551. 
Stone, rough buildin penc crude, n. e. 201, 200 91,257 United States 90 235 
Sulfur, crude and refined. ............. 1,269, 282 1. 609, 048 United States 750, 164; India 239,254; 
Australia 215, 192. 
Tale and soapstone . 8,259 4,533 All to United States. 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous....................- 1,114,761 1,214,127 Ja 1,058,735; United States 153,642. 
Briquets, coal and coke... ............ 22, 870 24,416 All to United States. 
Coke, all types 79,487 76,148 Do. 
Natural gas million cubic feet. . 426,224 505, 165 Do. 
Petroleum: 
Crude. thousand 42-gallon barrels. . 123,691 150,345 Do. 
Refinery products 
Gasoline, total do- 432 426 United States 420. 
Distillate fuel oil. ...... do.... 346 1,415 United States 1,167; St. Pierre and 
Miquelon 248. 
Residual fuel oil. do.... 2,048 2,081 United States 2,078. 
Lubricants. ..........- 9 42 45 United States 37. 
Liquefied gases "— 10,323 12,408 United States 10, 173: — 2,224. 
Other petroleum and coal products, n e.8. i 2,727 Mainly to United States 


e Estimate. NA Not available. 


1 Data given are from Unıted States Import Statistics. 


Table 3.—Canada: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
METALS 
Aluminum: 
Bauxite.. .....--------------0--- 2,290,347 2,823,582 Guyana 1,408,640; Surinam 699,980. 
Alüimin&.. ce id Cowen e kee 732, 858 690, 126 Jamaica 384, 26 1; United States 148, 590; 


Guyana 105, 158. 
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Table 3.—Canada: Imports of mineral commodities— Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
METALS—Continued 
Aluminum—Continued 
Scrap aluminum and alloys. ....... 21,284 8,659 All from United States. 
Pigs, ingots, shot, slabs, ete... 15,353 7,418. 1 5, 475; United Kingdom 
Semi manufactured products 55, 681 75,201 United States 67,474. 
Pipe, tubes, wire and cable 882 1,159 United States 1 654. 
Manuf ufactured value, thousands $8,726 $8,483 United States $7 ,181. 
materia 
Antimony, oxide and salts, metal content. 337 241 United Kingdom 182; mainland China 40. 
aromia, ore £nd concentrate, metal 18,942 31,285 United States 17,054; Philippines 6,977. 
con . 
Copper: 
Ore, „ and scrap, copper 2,301 81,589 United States 30,842. 
conten 
Blocks, pigs, ingots. .............- 9,518 4,817 All from United Sta 
pan, rods, aheets, tubes, ete ERN 1,976 1,399 United States 1,039; 8 187. 
PHENOM HN T8 160 194 United States 185. 
Oxide and sulfate. ...............- 884 699 United States 309; United Kingdom 266. 
Alloys, primary and semimanufac- 4,671 4,798 United States 2 930; United Kingdom 
ed forms. 1,079; West Germany 673. 
Iron and steel: 
Iron ore thousand tons 4,892 2,439 Uno ae 2,283; Brazil 110; United 
n 
crap iron and steel.. 651,099 511,352 United States 508 
Pig Dono s c LL 29,448 26,075 U.S.S.R. 15,063; Finland 7,679. 
Ferroalloys: 
Ferrochrome. ................- 11,372 19,722 iw Aro of South Africa 12,330; France 
Ferromanganese.............- 44,559 14,555 Re Jublie of „ Africa 12,553; United 
Silicomanganese.............. 1,762 8,812 United $ Staten 2 ,083; Republic of South 
ca 1 
Ferrosilicon.................. 5,331 5, 265 Waited States 4, 4,137; Republic of South 
rica 
Ferrotungsten...............- 87 87 United Kingdom 52; Portugal 34. 
Ferrovanadium..............- 434 852 United States 219; U.S. S. R. f 90. 
Otte eek 2,061 3,219 United States 2,056; Sweden 907. 
iro ingots and equivalent primary 84,359 29,659 ib dr d 14,801; United States 
orms. 288. 
Iron and steel products: 
Castings and forging gg 95, 931 80,481 United States 72,075. 
Rolled steel, including structurals 1,110,516 1,084,726 United States 263, 805; Belgium- 
and rails. Luxembourg 190, 617; West Germany 
169,015; Japan 129, 034. 
Pipe, tubes, wire and cable........ 251,012 269,110 Japan 76, 090; United States 75,960; 
Um nited Kingdom 51,616. 
Primary and fabricated forms 174 674 United States 578; United Kingdom 80. 
Oxido- -esco h A EEE 1,364 2,214 Mexico 1,826; United States 544; 
United Kingdom 307. 
Manganese. 
re and concentrate, manganese 167,015 74,987 Ghana 18,896; Congo (Kinshasa) 12,349; 
content. Brazil 10,543; Republic of South 
Africa 10, 085. 
Metallic mangan ese 2,414 2,018 Re — of South Africa 1,024; United 
Magnesium metal...............- 2,731 1,354 United States 1,297. 
Mercur 76-pound flasks.. 5,324 4, 688 Mero: 1 Spain 1,600; United 
core molybdic oxide, gross 802 205 All from United States. 
weight 
Nickel, unwrought and semimanufac- 28 , 709 11,817 Norway 8,624; United States 2,657. 
tured, including alloys. 
Platinum and group troy ounces.. 197,853 212,889 United Kingdom 202, 823. 
metals. 
Silver. ......... thousand troy ounces.. 14,478 5,884 United States 5,371. 
Sodium metal.....................-..- 6,855 7,717 United States T, 716. 
Tin, blocks, pigs and bars. . long tons r 4,254 ; Malaysia 2,886; Thailand 1,020; 
United States 636. 
Titanium: 
Dioxide, pure and extended 10,343 10,828 United States 9,475. 
Metallic titanium. ...............- 1,288 ,966 United States 1,886. 
gsten, in ore and concentrate 238 106 


See footnote at end of table. 


United States 64; United Kingdom 238; 
mainland China 10. 
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Table 3.—Canada: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Zine: 
Pigs, slabs, blocks, anodes. ........ 
Bars, plates, sheets, discs, shells 
Fabricated materials 
Dust and granules................ 


Barite, ground. dd 
Bentonite, lay and drilling mud 
Cement, all types 


Clays, ground or unground. ........... 


Cryolite, natural. .................--- 
1 


Unse 
Industrial 117. Sie do 


Magnesium compounds: 
Dolomite, calein ed 
Magnesia, dead burned - 
Mica, un manufactured 


Phosphate rock. ....... e tons 
Phosphate fertilizer ss 
Potash products, fertiliz ers 
Salt and brine -2.22.2 
Sand and ve thousand tons 
Silica aand -222 -.--- do 
Sodium sulfate, and Glauber's salt 
Stone 


Crushed, including thousand tons 
stone refuse. 
Cut (granite, marble, slate and 
other). 
Sulfur, elemental....................-. 
Tale and soapstone. .................- 
Vermiculite, crude...................- 


MINERAL FUELS AND RELATED MATERIALS 
Asphalt and value, thousands. . 
C nos materials, crude. 

oa 


Briquets, coal and coe 


Coke, all es (except thousand tons 
riquets). 

Natural gas million cubic feet. 

Petroleum 


Crude. thousand 42-gallon barrels.. 
Refinery products: 
Gasoline, total......... do.... 


Kerosine and jet fuel. do 


Distillate fuel oil do.... 
Residual fuel oil. do 
Lubricants.............do.... 


Liquefied petroleum. . do 
Other refinery products. do 


Other petroleum and value, thousands 
coal products. 


1966 


3,778 
174,871 
45,918 
801,468 


8,312 


60, 475 
462, 252 


1. 808 
26, 516 
181,963 


22, 605 
26,153 


$437 


539 
14,372 


5,972 
983 


43,551 
146,077 
2,791 
4,419 
14,844 
30,471 
1,871 
84 

478 
$9,838 


1967 


5,974 
199, 456 
40, 023 
290,439 


2,1795 


143,582 
514,885 
687 
25,051 
1,185 
28,680 
113,199 
26,618 


$348 
477 


14,142 


7,701 
864 


52,872 
170, 785 
5,182 
1,910 
14,141 
37,110 
1,671 
281 
617 
$8,531 


Principal sources, 1967 


All from United States. 

Unitd States 589. 

United States 645. 

0 States 978; Belgium- Luxembourg 


United States 5,262. 

United States 189, 599. 

United Kingdom 16,267; United States 
14,620; Japan 4,218 

United States 281,486; United Kingdom 


85 2, 495; United States 300. 


Belgium-Luxembourg 42; Israel 18. 
Und States 760; Belgium-Luxembourg 


United States 281. 

United States 80,217. 

Mexico 71,692; United States 9,622. 
All from United States. 

Mexico 58,518. 

United States 19,912. 


All from United States. 

United States 28,239; Yugoslavia 3,754. 

United States 8, 147, 

United States 1, 947. 

United States 143, 902. 

United States 90, $87; M ee Germany 
24,737; France 21, 

Mexico 212, 628; Gaited States 188,789; 


United States 860. 
United States 16,080; United Kingdom 
5,660; Belgium-Luxembourg 8,267. 


United States 1,180. 


United States 19,480; Republic of South 
Africa 2,755. 

United States 113, 181. 

United States 22, 929. 

United States 21, 885; Republie of South 
Africa 4, 798. 


United States $824. 


All from United States. 
Do. 


Do. 
United States 848. 
All from United States. 
Venezuela 108,345; Iran 20,550. 


Netherlands Antilles 2,558; Panama 746; 
Venezuela 525. 

Netherlands Antilles 3,552; Venezuela 
2,480; United Kingdom 1, 684. 

Venezuela 6, 6,990; Netherlands Antilles 


Netherlands Antilles x 445; Venezuela 
10,586; United Sta 

United States 1 ,442; Trinidad and 
Tobago 225. 


Mainly from United States. 


United States 372; 1 84; 
Netherlands Anti tilles 
B oo $5,991; United Kingdom 


r Revised. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Following the production 
curtailment initiated in mid-1967, Canadian 
aluminum smelters resumed full-scale oper- 
ation in September 1968 and achieved a 
record annual output in 1968. The year's 
output represented 90-percent capacity of 
the five reduction plants operated by Alu- 
minum Company of Canada, Ltd. (sub- 
sidiary of Alcan Aluminium Limited) ,* and 
Canadian British Aluminium Company 
Limited (CBA). Reflecting recent expan- 
sion, annual capacity of these plants at 
mid-1968, was as follows: 


Company and plant Location Metric 
tons 
Alcan 
vida Quebec ----- 838,000 
Beauharnois.. ....do............ 40,000 
Alma e ER 104, 000 
Shawinigan... ....do............ 4,000 
Kitimat...... British Columbia... 236,000 
Incremental All plants 0,000 
additions. 
CBA: Baie Quebec. ........... 104,000 
Comeau. 
966, 000 


Total Canadian capacity —— 


The vast Alcan industrial empire in- 
cludes nearly 100 subsidiaries and affiliates 
throughout the world. Product sales in 
1968 totaled 1,107,000 tons, for which 
smelters in Canada provided 791,700 metric 
tons of primary metal. The raw materials 
for Canadian plants were supplied princi- 
pally by Alcan Jamaica Ltd. in Jamaica 
and Demerara Bauxite Co. Ltd. in Guyana. 
Completion of the modernization program 
currently underway at the Alcan Canadian 
smelters will raise effective annual capacity 
to over 900,000 by 1972. CBA, in which 
an 83.5-percent interest was acquired in 
1968 by Reynolds Metal Co. (United 
States), has also embarked on expansion 
that will raise primary aluminum annual 
Capacity at the Baie Comeau smelter to 
about 160,000 tons in 1970. 

Shipments of primary aluminum to do- 
mestic consuming industries were estimated 
at 200,000 metric tons in 1968. Exports 
of primary and semifabricated forms totaled 
809,400 tons, principally to United States, 
United Kingdom, Japan, and Republic of 
South Africa. 


Columbium, Tantalum, and Lithium.— 


The St. Lawrence Columbium and Metals 
Corporation near Oka, Quebec, has main- 
tained a substantial production of colum- 
bium pentoxide (CboOs) from pyrochlore 
mining operations since 1961. This single 
mine ranks Canada as the world’s third 
(after Brazil and Nigeria) largest source of 
the element. The bulk of production is 
exported to Europe and United States. In 
1968, U.S. imports amounted to 134,211 
kilograms. 

Production of tantalum concentrate is 
scheduled to begin early in 1969, upon 
completion of mine preparation and con- 
struction of the 500-ton-per-day concen- 
trating plant of Tantalum Mining Cor- 
poration of Canada, Ltd., at Bernic Lake, 
Manitoba. With reserves estimated at about 
1.7 million tons averaging 0.23 percent 
TagOs the operation is regarded as the 
Western Hemisphere's leading source. 
Apart from the anticipated recovery of 
tantalum, the company is also conducting 
studies aimed at commercial production of 
lithium and possibly beryllium minerals 
from the pegmatite bodies in the Bernic 
Lake vicinity. 


Copper.—Under the stimulus of short 
supply, resulting from the 9-month, indus- 
try-wide strike in the United States that 
continued into April 1968, Canadian cop- 
per producers achieved new output records 
in 1968. Mine production was up 9,100 
tons and refinery output up 25,000 tons 
above the 1967 levels. Value of production 
was about $13 million higher in 1968, 
reflecting the price to producers that held 
at Can$0.51 per pound for the first half 
of the year. On July 1 the price fell to 
Can$0.45. 

Including the families of mines operated 
by Cominco, International Nickel, Falcon- 
bridge, and Hudson Bay Mining and Smelt- 
ing Co., Ltd., Canada’s copper mining in- 
dustry in 1968 numbered over 90 mines. 
The Ontario mines, dominated by the 
nickel-copper companies (International 
Nickel, 10 mines; Falconbridge, eight 
mines), and the new Ecstall Mining Ltd. 
operation near Timmins, accounted for 
about 47 percent of the national output. 
About 25 mines in Quebec contributed 25 
percent, and nine mines in British Colum- 


t Both the Canadian subsidiary and the parent 
company are known as ''Alcan." 
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bia for 13 percent. In addition, of the two 
dozen new development prospects, 14 have 
announced firm plans to initiate produc- 
tion during 1969 and 1970. Noteworthy 
among the latter are the Brenda Mines Ltd. 
at Peachland, and Granduc Mines Ltd. at 
Unuk River, both in British Columbia, 
which expect to commence milling at re- 
spectively 22,000 and 6,000 tons per day. 
Lornex Mining Corporation Ltd., at High- 
land Valley, British Columbia, plans to 
start milling about 35,000 tons per day in 
1972; and in the same area, Valley Copper 
Mines, 64 percent owned by Cominco, is 
conducting feasibility studies on a deposit 
said to contain 500 million tons of 0.5- 
percent copper ore. 

Canada's six copper and copper-nickel 
smelters were rated a total annual feed 
capacity of 7.28 million tons of ores and 
concentrates. Annual capacity of the two 
copper refineries totaled 463,000 metric 
tons. Shipments of refined copper to do- 
mestic consumers amounted to 229,700 tons 
in 1968. Exports of refinery products, 
about half of which went to the United 
States and half to United Kingdom and 
European countries, totaled 250,944 tons. 
The bulk of Canada's exports of copper in 
ore and other crude forms, totaling 146,814 
tons, went to Japan (102,158 tons). 

Tonnage of primary copper consumed by 
domestic manufacturers of semifabricated 
products in 1966 (1965 in parentheses) 
went into the following: Copper rolled 
products including pipe, tube, etc., 66,536 
(57,146); brass rolled products including 
pipe, tube, etc., 19,455 (10,232); wire and 
rod mill products 110,765 (103,914); and 
miscellaneous other products 1,015 (1,740). 


Gold.—The declining trend in Canada's 
gold production continued through 1968. 
Five mine closures were recorded during 
the year, among which were the Hollinger 
Mines Ltd., Preston Mines Ltd., and the 
Teck-Hughes mine of Teck Corporation 
Ltd., all in Ontario; the San Antonio Gold 
Mines Ltd. in Manitoba; and the Tundra 
Gold Mines Ltd. in the Northwest Terri- 
tories. Two new mines, Renabie Mines Ltd. 
in Ontario and Wasamac Mines Ltd. (No. 
2) in Quebec, commenced production in 
1968. Of the 35 gold mines that were 
operating at yearend, all but five were 
assisted under provisions of the Gold Min- 
ing Assistance Act. 

Lode mines were credited with 80.9 
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percent of the Canadian total gold produc- 
tion in 1968. Recovery from base metal 
operations accounted for 18.8 percent, and 
small placer operations in British Columbia 
and Yukon Territory for 0.3 percent. 
Ontario, with 21 lode mines contributing, 
accounted for 50 percent of the national 
total in 1968. Nine gold mines and several 
base metal operations in Quebec accounted 
for 28 percent, and six gold mines in 
Northwest Territories for about 13 percent 
of the total. 


Since adoption of the two-price system 
by the London Metal Exchange in March 
1968, the Royal Canadian Mint has taken 
advantage of the open market prices that 
have ranged between $38 and $42. Gold 
sales by the Government and the several 
industry producers that are not subject to 
terms of the Gold Mining Assistance Act 
were estimated at about 2.2 million ounces 
in 1968. 


Iron Ore, Pig Iron, and Steel.—Ship- 
ments of iron ore, concentrates, and pellets 
were at a record level in 1968, approxi- 
mately 17 percent higher than in 1967. 
Including the four byproduct producers, 
23 companies contributed to the year's out- 
put. The three large companies operating 
in the Quebec-Labrador (Newfoundland) 
region; Iron Ore Company of Canada, Ltd., 
Quebec Cartier Mining Co., and Wabush 
Mines, accounted for over 71 percent of 
the national total. Mines in Ontario sup- 
plied about 22 percent, and British Colum- 
bian mines produced over 4 percent. 
Exports totaling over 36 million tons in 
1968 firmed Canada's position as the 
world’s leading exporter of iron ore. Ship- 
ments to United States amounted to 27.1 
million tons (23.9 million in 1967), and 
United Kingdom and Japan received 3.4 
million and 1.9 million tons, respectively. 

At the close of 1968, Canadian iron ore 
annual production capacity was rated at 
48 million tons, of which 25.6 million 
represented pellet capacity. The industry 
included 19 companies that produced direct 
shipping ores, concentrates, and pellets, and 
four that recovered small quantities of iron 
byproducts from sulfide and titanium ores. 
Two small mines in British Columbia 
which exported magnetite concentrate to 
Japan—Jedway Iron Ore Ltd., on Van- 
couver Island and Brynnor Mines Ltd., on 
Moresby Island—closed in 1968. 
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Table 4.—Canada: Salient iron and steel statistics 


(Thousand metric tons) 


1964 1965 1966 1967 1968 
Blast furnace feed: 
Iron ore: 
From Canadian mines 770 499 568 399 280 
Importegdddd ----------2---MMMņM 1,192 1,317 976 672 637 
Sinter, pellets, etc.: 
From Canadian mines 2,133 2,791 9,867 4,717 7,858 
Imported- ³·A A A dL. 8,341 3,455 2,712 2,097 1,657 
Made in iron and steel plants 1,648 1,555 1,614 1,344 1,228 
Blast furnace output: 
Pig dO... m. Sooo oe dee oe 5,933 6,409 6,543 6,296 7,606 
Ferroalloꝶ . 151 165 170 152 151 
Steel furnace feed: 
e . s EE 5,131 5, 575 5,734 5, 529 6, 695 
CTO oe %7V 88 4, 200 4,751 4, 548 4,507 4,874 
Steel furnace output: 
Por e c 8,136 8,950 8,903 8,665 10,078 
URSIN GR es i AAA ee eaa 147 148 171 130 129 
f d os tDuE 8,283 9,098 9,074 8,795 10,207 
Rolled steel products: 
Carbon steel: 
Hot rolle uu 6,264 6,872 6,735 5,690 5,923 
Cold rolled and coated. ................. 2,595 2,798 2,807 2,355 2,240 
Alloy % v ĩðͤ ec 264 335 358 363 396 
TOtülonzicoosasamusciacec vu ieu Aib turc und 9,123 10,005 9,900 8,408 8,559 


In Ontario, the Sherman Mine, a sub- 
sidiary of Dominion Foundries & Steel 
Ltd., near Timagami, and the Griffith 
Mine, owned by The Steel Company of 
Canada Ltd., at Bruce Lake, both started 
mining and pellet production in 1968. 
Capacities of the new plants are 1.1 million 
and 1.5 million tons of pellets annually. 

Expansion programs of Iron Ore Com- 
pany of Canada include virtually doubling 
the pellet production capacity of the Carol 
operation to 10 million tons per year, and 
raising the ship loading capacity at Sept- 
Isles from 8,000 to 15,000 tons per hour. 
In the Sudbury District expansion by The 
International Nickel Company of Canada 
Ltd. (Inco) and new construction by 
Falconbridge Nickel Mines Ltd. will pro- 
vide annual capacity for respectively 1.1 
million and 300,000 tons of byproduct iron 
ore pellets early in 1970. 

Pig iron capacity of Canada's 15 blast 
furnaces and 11 electric furnaces at the 
close of 1968 totaled 8.69 million tons. 
Steelmaking facilities had a rated capacity 
of 11.90 million tons, distributed as follows: 
Basic open hearths 6.3 million, electric fur- 
naces 1.7 million, basic oxygen furnaces 3.5 
million, and steel foundries 400,000 metric 
tons. 

Although dominated by the four fully 
integrated companies (Dosco Steel Ltd., 


Dominion Foundries & Steel Ltd., The 
Steel Company of Canada Ltd. and The 
Algoma Steel Corp. Ltd.), the Canadian 
steel industry, as of December 31, 1968, 
included seven producers of pig iron, 46 
producers of steel ingots and/or castings, 
and seven ferroalloy manufacturers. 

With the completion of recent expansion 
and modernization projects at several iron 
and steel plants, expenditures for new iron 
and steelmaking facilities were a relatively 
modest $107 million in 1968. Plans an- 
nounced during the year call for substantial 
increases beginning in 1969. The Steel 
Company of Canada Ltd. has embarked 
on establishment of a completely integrated 
steel plant at Nanticoke, Ontario. Dominion 
Foundries & Steel Ltd., will invest about 
$60 million in a new blast furnace, increas- 
ing steelmaking and rolling mill capacities 
at Hamilton, Ontario; and a new blast 
furnace is to be built by Algoma Steel Corp. 
Ltd. at Sault Ste. Marie. 

The pattern of raw material consumption 
by the iron and steel industry has changed 
materially since 1965 in favor of Canadian- 
made pellets. In 1965 domestic sources 
contributed but 41 percent of the national 
iron ore requirement, including 35 percent 
in the form of pelletized ore. The 1968 sup- 
ply was 77 percent Canadian, including 
over 74 percent pelletized domestic ores. 
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According to preliminary estimates Cana- 
dian consumption of steel, in terms of 
crude steel equivalent, approximated 9.70 
million tons in 1968, compared with 9.19 
million in 1967 and 10.74 million in 1965. 
Trade data for 1968 (1967 data in paren- 
theses) show: Imports, pig iron 33,364 
(26,075) tons; steel ingots and castings 
8,785 (29,659) tons. Exports, pig iron 
497,721 (440,615) tons; steel ingots and 
castings 270,571 (159,508) tons. For both 
imports and exports, United States tradi- 
tionally has been the principal trading 
partner. 

Ferroalloys.— While supplies of ferro- 
alloys for manufacturing alloy steels were 
largely imported, substantial quantities of 
certain items were produced in plants of 
Union Carbide Canada Ltd. at Welland, 
Ontario, and Beauharnois, Quebec; Master- 
loy Products Ltd., near Ottawa; and 
Chromium Mining and Smelting Corpora- 
tion Ltd. at Beauharnois. Consumption of 
ferroalloys by the steel industry in 1966 
and 1967 was reported" as follows in 
metric tons: 


1966 1967 

Ferroboron Lh content).........- 25 5 
Ferrochromium................. 15,600 16,885 
Ferroman Ness PFC 62,015 55, 943 
Ferromolybdenum (Mo content) 156 170 
Ferrophosphorus...............- 589 518 
Ferroselenium (Se content) S. uc 
Ferrosilicon...................- 84,168 31,576 
Ferrotitanium (Ti content) ......- 20 49 
Ferrotungsten (W content) 64 5 
Ferrovanadium (V content 196 158 
Ferrozirconium (Zr content) 19 9 
Silicomanganese. ............... 15,025 17,155 
Spiegeleiseůe nn 1, 148 ,281 
Others (ferrocolumbium, ferrotan- 

talum, ferrochrome silicon, high 

manganese scrap, ete.) 7,448 5,814 


Lead and Zinc.—Again in 1968 mine 
production of both lead and zinc set new 
records, lead up 6 and zinc 2 percent above 
the peaks established in 1967. Output of 
the refined metals, also at new highs, was 
up respectively 4 and 5 percent. The official 
1968 lists, name 26 companies that produce 
lead and 34 that produce zinc, but the 
majority of these produce both metals, 
frequently with copper and precious metals. 
Regional mine sources of lead and zinc 
(the latter in parentheses) in 1968 were as 
follows: Newfoundland and Nova Scotia 
6.9 (3.1) percent; New Brunswick 15.2 
(11.4) percent; Quebec 0.9 (18.2) percent; 
Ontario 4.0 (29.5) percent; Manitoba and 
Saskatchewan 1.2 (6.4) percent; British 
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Columbia 33.3 (12.8) percent. According 
to Department of Energy, Mines and Re- 
sources, the 37 mills that treated Canada's 
lead and zinc ores, in 1967, had a com- 
bined daily feed capacity of about 70,000 
metric tons. The largest mills were those of 
Cominco Ltd. at Kimberley, British Colum- 
bia—9,100 tons per day; Ecstall Mining 
Ltd., Hoyle, Ontario—8,200 tons per day; 
Brunswick Mining & Smelting Corp. Ltd., 
Bathurst, New Brunswick—6,500 tons per 
day; and Hudson Bay Mining and Smelting 
Co. Ltd. at Flin Flon, Manitoba— 5,400 
tons per day. Refined lead is produced at 
the Tadnac smelter of Cominco Ltd., Trail, 
British Columbia, and in the new Imperial 
Smelting type blast furnace of East Coast 
Smelting and Chemical Co. Ltd. at Belle- 
dune, New Brunswick. The four zinc 
smelters and their annual capacity (metric 
tons) in January 1968 were as follows: 


Canadian Electrolytic Zinc Ltd., 


Valleyfield, Quebec................... 127, 000 
Cominco Ltd., Trail, British Columbia 289, 000 
East Coast Smelti and Chemical Co. 

Ltd., Belledune, New Brunswick....... 88,000 
Hudson Bay Mining and Smelting Co. 

Ltd., Flin Flon, Manitoba 72, 000 


During 1968, Pine Point Mines Ltd., the 
Cominco Ltd. subsidiary in Northwest 
Territories, added 2,700 tons per day 
capacity to its existing 4,500 tons per day 
Pine Point concentrator in anticipation of 
treating output from the recently acquired 
Pyramid property, beginning early in 1969. 
Half of the lead-zinc raw material supply 
to the Trail smelter in 1968 was derived 
from Pine Point concentrates. The Sullivan 
Mine at Kimberley, in southeastern British 
Columbia, supplied 41 percent, and 9 per- 
cent was derived from accumulated slags 
and residues and purchased ores. The 
smelter's output amounted to 172,600 tons 
of refined lead and 191,000 tons of zinc 
in 1968, compared with 170,000 and 
183,000 tons respectively in 1967. 

The first full year of operation at the 
Ecstall Mining Ltd., Kidd Creek Mine in 
Ontario yielded 510,200 tons of zinc con- 
centrate and 87,000 tons of lead concen- 
trate in addition to 186,000 tons of copper 
concentrate and 13.4 million ounces of 
contained silver. The output of this mine 
was primarily responsible for the Province 


5 Department of Energy, Mines and Resources, 
Mineral Resources Branch, The Canadian Mineral 
Industry in 1968, Preliminary (MR 97), Ottawa, 
Feb. 1969, p. 57. 
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of Ontario increases of 29 percent in zinc 
and 254 percent in lead during 1968. The 
entire output of lead and zinc concentrates 
was exported. 

Noteworthy among Canada's lead-zinc 
development projects is that of Anvil Min- 
ing Corporation Ltd. (controlled by Cyprus 
Mines Corporation) in the Vangorda Creek 
area, Yukon Territory. Annual production 
of about 220,000 tons of zinc concentrate 
and 130,000 tons of lead concentrate, all 
for export to Japan, is expected to begin 
late in 1969. 

Apparent consumption of refined primary 
lead as determined by production and trade 
records in 1968 totaled 58,000 tons. Ship- 
ments of refined zinc to domestic consumers 
amounted to 113,000 tons. The great bulk 
of mine output of both metals is exported. 
Lead exports in 1968 at 256,401 (130,501 
in ores and concentrates, 125,000 refined 
metal) were about 9 percent higher than 
in 1967. Zinc exports totaling 1,068,233 
metric tons (779,107 in ores and concen- 
trates, 289,126 in refined forms) were up 
14 percent. Traditionally the major destina- 
tions for both metals have been United 
States, United Kingdom, and West Euro- 
pean countries. Shipments of concentrates 
to Japan during 1968 contained about 
33,000 tons of lead and 90,000 tons of zinc. 


Mercury.—Following more than 20 years 
of inactivity, the Pinchi Lake mercury 
mine, near Fort St. James in British Colum- 
bia, was reopened and brought into pro- 
duction at a cost of about $10 million by 
Cominco Ltd. in August 1968. The con- 
centrator and recovery plant is rated at 
800 tons per day. Although production 
during the latter months of the year has 
not been officially reported, United States 
imports from Canada totaling 5,625 flasks 
were credited largely to the Pinchi mine 
source. 


Molybdenum. Production of molyb- 
denum in 1968 fell slightly below that of 
each of the preceding 2 years. However, 
prices remained stable and development 
activities, particularly in British Columbia, 
continued at a high level. Four companies 
in Quebec accounted for 14 percent of the 
total output in 1968. All the remainder was 
from the copper-molybdenum producers in 
British Columbia. 

British Columbia Molybdenum Ltd. con- 
tributed its first full year's production from 
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the new 5,500-ton-per-day open pit mine 
and mill near Alice Arm, British Columbia. 
Brenda Mines Ltd., in the Peachland area, 
continued mine preparation and construc- 
tion that is scheduled to start processing 
22,000 tons of copper-molybdenum ore per 
day in 1969. The Brenda ore reserves have 
been estimated at 160 million tons averag- 
ing 0.18 percent copper and 0.03 percent 
molybdenum. 

Among the several other molybdenum 
and copper-molybdenum prospects that are 
being investigated, two stand out. Plans of 
the Lornex Mining Corporation Ltd. call 
for investment of $110 million to provide 
an open pit operation at a daily rate of 
35,000 tons of low-grade ore in the High- 
land Valley area of southwestern British 
Columbia. The Lornex orebody is estimated 
to contain 266 million tons averaging 0.43 
percent copper, 0.014 percent molybdenum. 
Near Port Hardy, northern Vancouver 
Island, Utah Construction and Mining Co. 
(San Francisco, Calif.) conducted studies 
and is considering a 20,000- to 30,000-ton- 
per-day operation to exploit an orebody 
containing 163 million tons of ore grading 
0.52 percent copper, 0.15 percent molyb- 
denum. 

Canadian exports of molybdenum in ores 
and concentrates in 1968 totaled 10,299 
tons, of which 3,259 tons went to United 
Kingdom, 2,055 tons to Japan, and 2,832 
tons to Netherlands and West Germany. 


Nickel.—Output of nickel in 1968 was 
about 7 percent higher than in 1967 but 
slightly below the peak established in 1965. 
The higher price as indicated by Can$1.015 
per pound for electrolytic nickel through 
most of the year, compared with Can$0.84 
in 1965, accounted for the record value, 
exceeding $480 million, of nickel produced 
in 1968. The year's production was from 
26 mines in Quebec, Ontario, Manitoba, 
and British Columbia. Eight mines oper- 
ated by Falconbridge Nickel Mines Limited 
and 11 by The International Nickel Com- 
pany of Canada Ltd. (Inco), all in the 
Sudbury District, were the principal con- 
tributors to Ontario's 77-percent share of 
the national production. The Inco mine 
at Thompson, and Sherritt Gordon Mines 
Ltd. at Lynn Lake accounted for Mani- 
toba's 22-percent share. The two small 
mines at Belleterre and Malartic, Quebec, 
shipped concentrates to Sudbury, and the 
concentrates produced by Giant Mascot 
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Mines Ltd., at Hope, British Columbia, 
were exported to Japan. 

The three integrated nickel producers 
reported a total output of 263,605 metric 
tons of refined nickel and special forms in 
1968. Company annual statements give 
annual production and proven ore reserve 
status, at yearend 1967 and 1968 as follows, 
in metric tons: 


1967 1968 
Nickel production (deliveries): 

NCO) eec edu ek 210,220 218,105 
Falconbridge. ............ 8,9 ,074 
Sherritt Gordon 11,376 13,426 

Ore reserves, million tons: 

NCO. se ĩ | 824.5 336. 
Falconbridge............. 50.5 51.1 
Sherritt Gordon 10.8 11.4 


During 1968, Inco continued its capital 
program that will add eight new mines and 
increase nickel producing capacity to 
around 540,000 tons annually by late 1971. 
Expenditures in 1968 amounted to $162 
million. In addition work has begun on a 
$75 million nickel refinery at Copper Cliff 
that will employ a new process (Inco 
Pressure Carbonyl—IPC) to produce 100 
million pounds and 25 million pounds of 
high-purity pellets and powders annually 
by 1971. 

Falconbridge spent $35 million in 1968 
on new mines and facilities. Two mines in 
the Sudbury District, Strathcona and Long- 
vack South, started production during the 
year. The Strathcona mill, 7,000 tons daily 
capacity, was activated in February. To 
treat the concentrate from this mill addi- 
tional smelting capacity was provided at 
Falconbridge in 1967. The new cargo ship 
M/V Falcon, carrying bulk cargoes of 
matte to the company’s nickel refinery at 
Kristiansand, Norway, made three round 
trips late in the year. 

A major portion of the Falconbridge 
expenditures in 1968 went into the iron ore 
concentrator that will produce 300,000 
tons per year of iron-nickel pellets begin- 
ning in 1969. The product, expected to 
have a composition of 92 percent iron, 
1.5 percent nickel, will be primarily for 
export. Under pressure of Provincial Gov- 
ernment policy to refine Ontario mineral 
products in Canada, the company is con- 
sidering construction of a nickel refinery in 
this country to replace the facility in 
Norway. 
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Sherritt Gordon Mines Ltd. reported 
capital expenditures of $9 million in 1968. 
Over $5 million of this went into plant and 
development of the Fox Mine, a copper-zinc 
project in northern Manitoba, being devel- 
oped jointly with Japanese interests. A 
major effort during the year concerned 
research and testing of metallurgical proc- 
esses for recovery of nickel and cobalt from . 
laterite ores. 


Domestic consumption of nickel for 
manufacture of alloy steels, coinage and 
plating amounts to about 9,000 tons an- 
nually. The great bulk of production is 
exported in semiprocessed and refined form. 
Trade statistics for 1968 report 87,000 tons 
of nickel in matte and similar unfinished 
materials largely to United Kingdom and 
Norway. Approximately 77 percent of the 
119,000 tons of refined and fabricated forms 
went to the United States. | 


Silver.—With mine output 22 percent 
higher than in 1967, Canada became the 
world's leading silver producer in 1968. 
Half of the national total was produced in 
Ontario. About 3 million ounces was from 
the silver cobalt mines in the Cobalt- 
Gowganda area but most of the provincial 
output was from mines worked primarily 
for copper, lead-zinc, and nickel. Well over 
one-third of the Ontario total was credited 
to the Ecstall Mining Ltd. open pit copper- 
lead-zinc mine near Timmins. Since its 
opening in 1966, this operation has become 
the largest silver mine in the world. British 
Columbia's four producers, dominated by 
the Cominco Ltd. Sullivan Mine at Kim- 
berley, accounted for 15 percent of the 
1968 total. Most of the Yukon and North- 


west Territories’ 13-percent share was from 


the United Keno Hill Mines Limited in 
the Mayo District, Yukon Territory, and 
Echo Bay Mines Ltd. Port Radium prop- 
erty on Great Bear Lake. The Hudson Bay 
Mining and Smelting Co. Ltd. was the 
principal source of silver produced in the 
Prairie Provinces. About a dozen gold and 
base metal mines in Quebec accounted for 
9 percent and in the Maritime Provinces’ 
six producers, including Brunswick Mining 
& Smelting Corp. Ltd., in New Brunswick, 
and the American Smelting and Refining 
Company in Newfoundland contributed 
about 10 percent. 


According to 1967 data, the source dis- 
tribution of Canadian silver was 85.2 per- 
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cent base-metal ores, 1.2 percent gold ores, 
and 13.6 percent silver and silver-cobalt 
ores. 

Ten companies and the Royal Canadian 
Mint operate silver refineries in Canada. 
Output of these refineries, during the first 
9 months of 1968, totaled 22.6 million 
ounces; however, this included large quan- 
tities of imported bullion and coins. In 
1967 refinery production from domestic 
material was 20,824,158 ounces. The great 
bulk of this was recovered by Canadian 
Copper Refiners Ltd., Montreal East, Que- 
bec (11,276,000 ounces); and Cominco 
Ltd., Trail, British Columbia (5,211,761). 

Consumption of silver, most of which has 
been for coinage by the Mint, was 8.8 
million ounces in 1968, compared with 14.6 
million in 1967 and 21.3 million in 1966. 
In August 1968 the Mint suspended pro- 
duction of silver coins and began produc- 
tion of 5-, 10-, 25-, 50-cent and dollar 
denominations in pure nickel. 

Exports of silver in 1968 amounted to 
28.1 million ounces in refined form and 
21.5 million ounces in ores and concen- 
trates. Approximately 77 percent of the 
exported silver went to the United States. 


Uranium.—Production of uranium oxide 
by the three companies active in the Elliot 
Lake region of Ontario and one in Beaver- 
lodge, Saskatchewan, continued through 
1968. Exploration activities and mine prep- 
aration to meet the anticipated market 
needs of the 1970's continued at a high 
pace. 

A staking rush involving about 1,000 
persons and recording of 2,500 new claims 
in the Elliot Lake area occurred when the 
Provincial Government, on February 19, 
1968, reopened 100,000 acres that had 
been reserved pending consideration for 
use of the area as a provincial park, 
Intense prospecting interest was also evi- 
dent in the Beaverlodge area of Saskatche- 
wan, in several British Columbia localities, 
in northern Alberta and Manitoba, and in 
the Northwest Territories. 

Investigation of prospects on the north 
shore of the St. Lawrence River continued 
during 1968 and considerable activity was 
generated in the vicinity of Lac Forestier- 
Ste-Ann du Lac, northeast of Mount 
Laurier, and in the Mistassini area, 420 
miles north of Montreal, Quebec. 

Foreign participation in Canada's ura- 
nium potential has included at least seven 
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United States companies. In addition to 
long-term ‘contracts for uranium oxide 
(UsOg) deliveries to Japan, a group of 
15 Japanese firms has joined Kerr-McGee 
Corp. (United States) in exploratory drill- 
ing in the Elliot Lake area, and nine 
Japanese companies with Denison Mines 
Ltd. are conducting exploration in British 
Columbia. 

Since 1965 when the Canadian Govern- 
ment authorized producers to negotiate 
sales contracts directly, agreements calling 
for delivery of over 33,000 tons of UsOs 
over the years 1968 to 1983 have been 
signed. Rio Algom Mines Ltd. and Eldo- 
rado Nuclear Ltd. are committed to supply 
6,900 tons to the Ontario Hydro-Electric 
Power Commission in the 1968-83 period. 
Rio Algom will also deliver 10,400 tons 
to the United Kingdom—-UKAEA—in 
1973-80. The several contracts with Japa- 
nese utility companies call for a total of 
14,500 tons to be supplied by Denison, 
Rio Algom, and Eldorado in the 1969-79 
period. Denison and Eldorado also con- 
tracted to deliver 1,300 tons to West Ger- 
man companies beginning in 1968. The 
small output of Stanrock Uranium Mines 
Ltd., since 1967, has been committed to a 
United States reactor manufacturer. 

The Elliot Lake region accounted for 
about 75 percent of Canada’s uranium pro- 
duction in 1968. Rio Algom suspended pro- 
duction at its Nordic mine around midyear 
and reactivated in October the Quirke mill 
on ore supplied by the New Quirke mine. 
Owing to unfavorable market outlook, the 
company decided, in the transfer, to dis- 
continue recovery of thorium and rare- 
earth concentrates. In October, Rio Algom 
announced plans to spend about $24 million 
in reactivating mines and mills in the 
Elliot Lake region. 

The Denison mill operated at about two- 
thirds of its 5,500-ton-per-day capacity 


throughout the year but suspended recovery 


of rare-earth products during part of this 
time. Stanrock Uranium Mines Ltd. con- 
tinued its underground leaching operation 
with production at about 3 tons UsOs per 
month through 1968. 

Eldorado Nuclear Ltd., in the Beaver- 
lodge area of Saskatchewan, operated at 
about 85 percent of its rated 1,800 tons 
daily capacity while conducting extensive 
underground development and providing 
facilities for treating custom ores. 
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In addition to Rio Algom's recently 
announced plans in the Elliot Lake region 
several other operations currently under 
development are expected to come into 
production within the next few years. 
Agnew Lake Mines Ltd., 30 miles west of 
Sudbury, Ontario, is scheduled to start a 
3,000-ton-per-day mill in 1972. The Con- 
solidated Canadian Faraday Ltd. mine 
near Bancroft, Ontario, is being prepared 
for reactivation at a rate of about 1,000 
tons per day. Eldorado Nuclear Ltd. is 
preparing the Hab mine, near Beaverlodge, 
Saskatchewan, for an output of 250 tons 
of ore per day that will be trucked to the 
Eldorado mill. 


NONMETALS 


Asbestos.—Approximately 86 percent of 
Canada's record output of chrysotile as- 
bestos in 1968 was from mines of the seven 
companies situated in the eastern town- 
ships of Quebec. The original Cassiar 
Asbestos Corp. Ltd. mine at Cassiar in 
British Columbia and the company’s new 
Clinton Creek Mine in Yukon Territory, 
accounted for 9 percent of the year’s 
output. The remaining 5 percent came 
from Advocate Mines Ltd. at Baie Verte, 
Newfoundland, and from initial mill tests 
in Ontario, at the Reeves Mine (Johns- 
Manville Mining and Trading Ltd.) near 
Timmins, and Hedman Mines Ltd. at 
Matheson. 

During 1968, Canadian Johns-Manville 
Co. Ltd. continued expansion of open-pit 
facilities aimed at increasing fiber output 
90,000 tons annually by 1970. Asbestos 
Corporation Ltd. started construction of a 
new processing plant for the King-Beaver 
operation and announced plans for under- 
ground mining a deep-seated asbestos ore- 


body. Bell Asbestos Mines Ltd. continued 
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its shaft sinking project at Thetford Mines, 
and Lake Asbestos of Quebec Ltd. con- 
tinued overburden removal to enlarge its 
open pit at Black Lake. 

Milling tests and feasibility studies have 
continued at several new asbestos projects, 
notably those of McAdam Mining Corp. 
Ltd. at Chibougamau, Quebec, and As- 
bestos Corporation Ltd., at Asbestos Hill 
in the Ungava region. 

About 95 percent of Canada’s production 
is exported in a variety of grades of milled 
fiber. In 1968 exports totaled well over 
1.3 million tons. Largest shipments were 
600,000 to the United States, 108,000 to 
United Kingdom, 88,000 to Japan, and 
82,000 to West Germany. The remaining 
446,000 tons were distributed to over 60 
other countries. 


Potash.—Despite a world market over- 
supply and resultant drop in the Canadian 
price from Can$37.53 per ton K2O equiva- 
lent in 1965, to a 1968 average of 
Can$25.58, last year's output was 21 per- 
cent higher than the 1967 peak. Reacting 
to the situation, some companies found it 
necessary to reduce their production sched- 
ules; nevertheless, in 1968 Canada became 
the world's second (to U.S.S.R.) largest 
producer and retained its position as the 
leading exporter of potash. 

Although potash deposits are known in 
other parts of the Dominion, the deep- 
seated Prairie Evaporite Formation under 
southern S^skatchewan, containing 45 bil- 
lion tons c. potash ores, grading 25 to 35 
percent K»O equivalent, is the source of 
all Canadian production. Seven mines, in- 
cluding three that started during the year, 
accounted for the 1968 output. Two addi- 
tional mines are scheduled to come on 
stream in 1969, and a third in 1971. 
Producers and prospective producers, all in 
Saskatchewan, are summarized as follows: 


Annual 
capacity Depth of 
Year of  (thou- produc- 
Company Location first pro- sand Type of mine ton bed 
duction tons K20 (feet) 
equiv- 
alent) 
International Minerals & Esterhazy......... 1962, 1967 1,910 Shafts 6 miles apart con- 3, 150 
Chemical Corp. (Canada) nected underground. 
Ltd. (2 mines). 
Kalium Chemicals Ltd Belle Plaine........ 1964 410 Solution mining : 
KO Company of atoon......--- 1965 880 Underground, 2 shafts.. 3,815 
ca. 
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Company Location 


Alla 


Ltd. 
Duval Corp Saskatoon 
minco Ltd. ...........- ans co 
Noranda Mines Ltd Viscount 
Sylvite of Canada Ltd Rocanville.........- 


Annual 
capaci Depth of 
Year of  (thou- produc- 
first pro- sand Type of mine tion bed 
duction tons oa (feet) 
sient 
ent) 
1968 820 Underground, 2 shafts.. 3, 409 
1968 540 Underground, 1 shaft... 3, 280 
1968 540 Underground, 2 shafts.. 8,815 
1969) 650 Underground, 2 shafts 8,532 
1969) 820 "Underground, 2 shafts. . 8,850 
1971) 540 Underground, 2 shafts.. 8,800 


Source: Department of Energy, Mines and Resources. 


According to the Dominion Bureau of 
Statistics, domestic consumption of potash 
for fertilizer manufacture has increased 
from about 81,000 tons (K2O equivalent) 
in 1960 to 109,000 in 1964 and 162,000 
tons in 1967. The great bulk of production 
is exported, largely to parent company 
affiliates in the United States. Of the 
reported $88.9 million total value of potash 
exports in 1968, value of shipments to 
United States amounted to $58.2 million, 
Japan ($11.5 million) and the Nether- 
lands ($10.0 million). 


Sulfur.—Canada is recognized as the 
world's largest producer of sulfur from 
hydrocarbon sources and in 1968 surpassed 
the United States to become the world's 
leading exporter of elemental sulfur. The 
great bulk of Canadian production is re- 
covered in Alberta from sour natural gas. 
A small quantity of elemental sulfur is also 
extracted from domestic and imported 
crude petroleum at refineries located 
through the Dominion. In addition to these 
hydrocarbon sources which accounted for 
78.1 percent of total sulfur production in 
1968, sulfuric acid made during the year 
from stack gasses at Canadian smelters 
contained 513,191 tons, and pyrite and 
pyrrhotite concentrate shipments contained 
144,275 tons of recoverable sulfur. 

At yearend 1968 the sour natural gas 
industry numbered 28 sulfur recovery 
plants, of which six came on stream during 
the year. Total rated capacity of these 
plants was 12,600 tons elemental sulfur 
daily. 

A recent report * by the Canadian Petro- 
leum Association summarizing technologi- 
cal and geological data related to the 
national hydrocarbon resources places Al- 
berta's sulfur recovery potential at 1,148 


million metric tons. Ultimate recoverable 
sulfur content of Alberta’s sour gas re- 
serves are credited with 355 million and 
Athabasca type oil sands with 793 million 
metric tons. Proved reserves of sulfur in 
the 29 major sour gasfields of Alberta 
(December 31, 1967) were estimated at 
110.7 million tons. 

Consumption of sulfur by Canadian 
manufacturers of pulp and paper, chemi- 
cals, fertilizer, and numerous other indus- 
tries, amounted to about 1.3 million tons 
in 1967. The record exports of 1968 totaled 
1.9 million tons, of which over 834,000 
tons went to United States, 294,000 to 
Australia, 223,000 to India, and the bal- 
ance to 17 other countries. 


MINERAL FUELS 


Coal.—As a result of lower production 
from mines in Nova Scotia, New Brunswick, 
and British Columbia, Canadian output of 
coal in 1968 fell below the 11-million-ton 
level. However, developments during the 
year mark it as a turning point of major 
importance to the coal mining industry. 
Contracts negotiated by five Canadian firms 
with Japanese steel companies in 1967 and 
1968 provide a firm long-term market for 
high-grade coking coal from Alberta and 
British Columbia during the 1969-85 
period. Department of Energy, Mines and 
Resources analysts anticipate exports to 
Japan at 6 million tons in 1970 and over 
9 million tons annually beginning in 1971. 
Principal Canadian participants in these 
coal deals were as follows: 


Canadian Petroleum Association. Potential 
Reserves of Oil, Natural Gas, and Associated 
Suur in Canada. Calgary, Alberta, April 1969, 

pp. 
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Contract 
Company Location Period tity Value 
(years) iil (m (millions) 
Coleman Collieries Ltd Coleman 15 13.2 $160 
Canmore Mines Ltd. ..................- Canmore. ............. 10 3.9 70 
Cardinal River Coals Ltd................ Luscar...............-. 15 15.2 200 
cIn ... ---=>---- Smoky River area 15 30. 5 400 
British Columbia 
e, licae xuccelees Natal-Fernie area 15 45.7 650 
17 ⁵ð⅛ iR“... ⁵ ↄ ³ ĩↄ A 8 108. 5 1.480 


Among the several prospective deals be- 
ing considered early in 1969 was that of the 
Fording River Coal Company to supply 
Japanese markets with about 3 million tons 
annually for 15 years from open pit mines 
north of Natal, British Columbia. 

Under the program of Federal and Pro- 
vincial Government assistance to coal min- 
ing in Nova Scotia, the Cape Breton 
Development Corporation (DEVCO) ac- 
quired four of the Province's 10 producing 
collieries. The acquired mines were those of 
Dominion Steel and Coal Corp. (DOSCO) 
in the Sydney Coal Field. DEVCO also 
assumed management of the McBean mine 
in Pictou County which had been sched- 
uled for closure. Five independent mines 
continued to operate without Federal assist- 
ance after March 31, 1968, but were 
dependent upon the Nova Scotia Govern- 
ment for any assistance the Province 
deemed necessary to maintain coal supplies 
to provincial electric plants. 

Responsibility for rationalization of mines 
in the Minto area of New Brunswick was 
assumed by that Province in March 1968, 
under the Grand Lake Dvelopment Act. 
The agreement called for termination of 
Federal aid to the mines but provided a 
grant of Can$19.6 million to be paid to 
the Province over a 4-year period. As in 
Nova Scotia, a major part of the Minto 
production is required to supply thermal- 
electric utilities. 


Canada’s national coal balance for recent 
years is summarized as follows: 


Million metric tons 
1965 1966 1967 


Production..................- 10.5 10.8 10.8 
porta: 
Anthracite..............- n 6 . 5 
Bituminouns 14.2 14.2 18.9 
Total available 25.8 25.1 24.7 
Consumption.................- 28.4 28.6 22.7 
Exports 1.1 1.1 1.2 


Source: 
Bureau of Statistics. 


Principal statistics for the Canadian coal 
mining industry in 1967, as compiled by 
Dominion Bureau of Statistics’ (corre- 
sponding data for 1966 in parentheses), 
were as follows: Number of mines, 65 (72); 
average number of employees, 8,227 
(8,564); value of production, f.o.b. mines, 
$76.6 million ($75.4 million); average pro- 
ductivity in metric tons per man-day, total, 
5.22 (4.70); from strip mines, 21.32 
(18.28); from underground mines, 2.88 
(2.82). 

Subvention payments for the 1967-68 
fiscal year, April 1 to March 31 (1966-67 


in parentheses) were reported by the 


7 Dominion Bureau of Statistics. The Coal Min- 
ing Industry for Calendar Year 1967. Cat. No. 
LN (annual), November 1968, pp. H-14, 


Table 5.—Canada: Coal consumption by use 


Consumer 1964 1965 1966 1967 1968 » 
Total consumption thousand metric tons.. 23, 478 24, 500 23, 658 28,986 24, 858 
Household percent.. 13.0 10. 9. 7.2 T. 
Power and industrial. do.... 56.5 60.4 60.4 62.5 62.2 
Coke and gas do.... 22.7 21. 22.5 22.2 22.2 
Firn. occ ae do.... 2.3 2.1 2.4 1.9 1.8 
Colliery and waste.......................- do.... 6 . 6 1.0 1.1 9 
cS opo ð ⁵ð fale! do.... 4.9 4.5 4.7 5.1 5.2 
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Dominion Coal Bourd * as follows: Tonnage 
to which applied, 4.83 million metric tons 
(5.82 million); total cost, $30.8 million 
($34.9 million); cost per ton, $6.38 
($5.99). 

Petroleum and Natural Gas.—Canadian 
production of crude oil and natural gas 
liquids at a daily rate of 1.19 million bar- 
rels, and natural gas withdrawals averaging 
4.45 billion cubic feet per day set new pro- 
duction records in 1968. With production 
of both oil and gas largely controlled by 
U.S. markets, the year's output reflects a 
13-percent increase in value of crude oil 
and a 19-percent increase in natural gas 
exports over the 1967 levels. In 1968 
Alberta accounted for about 75 percent of 
the $1.18 billion value of Canada's oil and 
gas production. Saskatchewan and British 
Columbia contributed 17 percent and 6 
percent, respectively, and the combined 
output of the Northwest Territories and 
three eastern provinces accounted for the 
remaining 2 percent. 

Exploration and development drilling 
expenditures totaled $592 million in 1968, 
compared with $555 million in 1967. As in 
recent years over 95 percent of this activity 
was in Western Canada. Throughout the 
Dominion survey crews spent a total of 
1,033 crew-months in the field. A total of 
13,793,224 feet was drilled in 3,149 com- 
pleted wells, of which 7.5 million feet in 
1,570 wells was classified as exploratory 
and/or stratigraphic drilling. Offshore drill- 
ing in 1968 totaled 80,822 feet in eight 
holes, all off Vancouver Island, British 
Columbia. 

Driling around the peripheries of the 
Rainbow Lake-Zama Lake area in north- 
western Alberta has uncovered two new oil 
pools and a new major discovery of sour 
gas was reported in the Clarke Lake area of 
central Alberta. The Prudhoe Bay dis- 
coveries and boom activity in Alaska gen- 
erated interest in Canada's arctic regions. 
Imperial Oil Ltd., British American Oil 
Co. Ltd., and Shell Canada Ltd. are drill- 
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ing on Richards Island in the Mackenzie 
River delta. Panarctic Oils Ltd., the 
Government-sponsored consortium of 20 
companies, is scheduled to start drilling on 
Melville Island (75° north latitude) in the 
spring of 1969. Offshore areas are being 
investigated on both sides of the continent, 
notably off British Columbia, where Shell 
Canada Ltd. completed a 10-well geological 
drilling program off the west coast of 
Vancouver Island. 

The Alberta Government early in 1968 
relaxed restrictions imposed on Athabasca 
bituminous sands, raising the allowable 
production rate of 45,000 barrels per day 
to 150,000 barrels, and entertained a re- 
application of Syncrude Canada Ltd., to 
establish a project similar to that of Great 
Canadian Oil Sands Ltd. near Fort 
McMurray. 

According to estimates by the Canadian 
Petroleum Association, proved reserves of 
crude oil and natural gas liquids at yearend 
totaled 10,018 million barrels. Gains of 
131 million barrels were credited to 1968 
discoveries, 518 million to revisions of 
earlier estimates and 254 million to field 
extensions. Proved marketable reserves of 
natural gas were placed at 47,666 billion 
cubic feet, with gains of 283 billion, 230 
billion, and 2,867 billion cubic feet credited 
respectively to the year's new discoveries, 
revisions and field extensions. A special 
Geological Reserve Committee of the Cana- 
dian Petroleum Association, early in 1969, 
reported a study of ultimate recoverable 
oil and gas reserves in inland and offshore 
sedimentary basins in the light of produc- 
tive histories and present recovery tech- 
niques. The committee findings? indicate 
Canadian potential recoverable reserves of 
hydrocarbon materials as follows: 
Crude oil... billion barrels.. 
Natural gas liquids... ............. do. 


19.6 
Raw natural gas illion cubic feet.. 724.8 
Tar and oil 45 (oil yield). — billion barrels.. 445.8 


120.8 


8 Dominion Coal Board. Twentieth Annual Re- 
port, 1967—68. Ottawa, Canada, 1968, p. 26. 


9 Work cited in footnote 6. 
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The Mineral Industry of Chile 


By Garn A. Rynearson! 


The Chilean mineral industry in general 
performed well during 1968 while the 
country slowly recovered from the eco- 
nomic slump of 1967. Progress in manv 
sectors of the economy, including some 
mineral industry sectors, was impeded by 
unprecedented drought conditions in the 
central and northern regions. Another 
factor contributing to slow overall eco- 
nomic recovery was the rash of strikes 
arising from political unrest and continued 
inflation, resulting in the loss of more than 
4 million man-days of work compared with 
the loss of slightly less than 2 million man- 
days in 1967. 

New construction, both public and pri- 
vate, was discouraged by the conditions 
that prevailed, and it was not until the 
latter part of 1968 that the construction 
industry began to recover notably from 
the very low level to which it fell in 1967. 
Construction-oriented industries that pro- 
duced primary metals, cement, cement 
and asbestos products, brick, and wood for 


domestic use suffered accordingly. 


Preliminary data indicate output of mine 
copper and byproduct molybdenum both 
declined from the levels of 1966 and 1967. 
However, the high price of copper in the 


world market resulted in greatly increased 
revenue for the Government as well as the 
producers, and helped Chile to build up 
international reserves of $129.2 million in 
1968. 

Chile continued to produce a significant 
amount of iron ore for export as well as for 
domestic consumption; however, the aver- 
age unit value of ore exported declined 
from $6.94 to $6.81 per metric ton. While 
Chile remained the only significant source 
of natural nitrates, the production and 
export of both sodium and potassic nitrate 
continued to decline as the industry found 
it increasingly difficult to maintain large- 
scale operations based only on the recovery 
of nitrates and byproduct iodine. The 
possibility of recovering other valuable by- 
products from the mineral rich caliche was 
being investigated as a possible means of 
reviving the industry. In the meantime, 
Chile's output of iodine during 1967 and 
1968 was exceeded by that of Japan, which 
replaced Chile as the world's leading pro- 
ducer. Although not particularly significant 
by world standards, the production and 


1 Physical scientist, Division of International 


Activities. 


Table 1.—Chile: Selected economic indicators 


Indicator 


Population at midyear, in tbousands i 


Gross national product (GNP): ! 


Total GNP, in million 1967 dollars 22 
Percent change from previous year... .......... 
GNP per capita, in 1967 dollars 


Index of industrial production (1960 =100): 3 


Average by Sociedad de Fomento Fabril......... 
Percent change from previous year. UR 
Consumer price index, percent above previous year 


P Preliminary. 


1966 1967 1968 
33 8,879 9,057 9,232 
8 5. 343 5, 426 P 5, 600 
8 +6.1 +1.6 P+3.2 
"—— 602 599 607 
F 164.1 166.3 169.1 
M DORUM +9.5 +1.3 +1.7 
——— Á—— 17.0 21.9 21.9 


U.S. Agency for International Development. Economic Data Book for Latin America: Chile. October, 


1969, p. 5. 


? Converted from Chilean escudos at estimated effective rate of 5.79 escudos per U.S. dollar. 
3 Banco Central de Chile. Boletin Mensual. No. 494, Apr. 1969, p. 403. 
4 Banco Central de Chile. Boletin Mensual. No. 494, Apr. 1969, p. 518. 
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export of high-quality rock salt from 
northern Chile increased markedly during 
1968 and was rapidly becoming an impor- 
tant factor in the local economy. 
Important expansion and development 
projects were underway or in advanced 
stages of planning in virtually all major 
sectors of the industry. The considerable 
growth of the mineral industry during 
1968 was not reflected in production and 
trade statistics, however, and was partly 
obscured by the attention given to the 
drought, strikes, and political issues. It was 
estimated that more than $1,000 million 
was committed for investment in major 
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mining ventures and other industrial proj- 
ects involving the processing of minerals 
and metals. The estimate included the in- 
vestment of $776 million in only four of 
numerous projects in copper mining or 
refining, $25 million for two projects in 


iron ore production, $75 million or more 


in expansion of the nation's only large steel 
mill, $25 million for two projects involving 
steel products, $25 million in the nitrate 
industry, $61 million in four petrochemical 
projects, $15 million in a natural gas 
processing project, and $2.5 million to 
increase the capacity of one petroleum 
refinery. 


PRODUCTION 


The relative productivity of different 
sectors of the mineral industry varied widely 
according to the extent their operations 
were affected by the drought, by strikes, 
or by unusual variations in demand for 
certain commodities produced for domestic 
consumption. The production of copper 
and byproduct molybdenum was inhibited 
by effects of the drought. The nitrate- 
iodine industry was hard-hit by labor 
troubles while seeking to eliminate chronic 
operational losses by reorganization of man- 
agement and introduction of technological 
innovations. The steel industry was ad- 
versely affected by labor problems as well 
as the slow recovery of consumer demand 


following the economic slump of 1967. 
On the other hand, iron ore producers were 
relatively unaffected by either drought or 
strikes, and all major companies returned 
to more normal operations after having 
their production curbed by strikes in 1967. 
The most impressive performance during 
the year was registered by the petroleum 
industry which increased crude oil output 
10.7 percent and achieved a new produc- 
tion record. In addition, the industry's 
refineries substantially increased output of 
fuels that were sorely needed to help com- 
pensate for energy losses resulting from 
drought-caused restrictions on generation 
of hydroelectric power. 


Table 2.—Chile: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 


METALS 
Copper: 
Mine output, metal eontent ...........- 
Metal, copper content: 


Bist coeur eke 

Refined 4.. os ee ee 

Gold, mine output, metal content... troy ounces.. 
Iron and steel: 

Iron ore and concentrate thousand tons 

Pig renn. ed See eee do.... 

Ferroalloys. ........................- do.... 


Steel ingots and castings 
Semimanufactures (rolled produets) do.... 
Lead, mine output, metal content 
Manganese ore and concentrate 
Mercur vv 76-pound flasks.. 
Molybdenum, mine output, metal content... ...... 
Silver, mine output, metal content 
thousand troy ounces. . 
Zinc, mine output, metal content 


See footnotes at end of table. 


1964 1965 1966 1967 1968 » 
663,348 605,908 663,561 663,478 661,841 
308,998 285,891 288,985 314,297 312,061 
278,076 | 288,878 842,796 316,068 315,408 

64,993 58,897 769,626 58, 135 53, 145 

9,853 12,145 112,212 10, 788 11,917 
437 809 433 498 442 
10 13 12 10 NA 
584 477 577 631 570 

r 462 391* 486 451 NA 
1,116 783 827 4 990 
19,861 16,587 17,921 14,846 23,549 
267 435 96 184 518 
8,807 3,693 t 4,641 4,740 3,865 
8,097 2,972 r 8, 198 3, 156 8,757 
1, 005 1,383 r 1,348 1,128 1,255 
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Table 2.—Chile: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity ! 1964 1965 1966 1967 1968 » 
NONMETALS 
Barite 322 ĩ K ĩð 88 1,091 2,841 12, 127 4, 504 3, 986 
Boron materials, crude, ulex ite 3,314 4, 602 FA TOS .uoenmenu usce; 
5 hydraulic thousand tons 1,267 r 1,188 1,364 1,235 1,251 
ays: 
, ß tele ee denis 45,963 80,676 740,426 29,424 25,951 
DUBBr- oe ] cuc e ee 8 29,968 42,619 297,751 91,685 81,992 
Diástomite. 2l... loo rerecceecmUu rum dd cai mam NA 129 r 571 289898 
Fele ³ðVA ] ᷣ 0Vmqvmdm e nme 827 525 r 1,193 871 935 
Fertilizer materials, crude natural: 
Nitrates: 
Sodium thousand tons.. 1,070 1,050 945 762 623 
Potassium enriched............... do.... 104 109 117 107 56 
Phosphates: 
Fri ³ĩðqß RE LED 18,188 10 . muxevesus NA 
G %%%ͤ ]]] DEO EL 15,051 21, 806 15,758 16,307 22,612 
Fluorspar, all grades NA NA 215 455 
Ceme one, lapis lazuli...............- kilograms.. 16,500 20,265 ........ N 8, 200 
ypsum: 
ee ß ei LEE 119,160 101,107 *120,070 132,547 119, 106 
eiii... K ieu ee 44,063 „232 749,379 42,448 49,996 
Iodine, elementallkk!kek 2,161 r 2,281 2,931 2,216 1,964 
Pigments, natural mineral, iron oxide NA NA 29,199 19,762 15,062 
Rem gs %% x 141,417 140,992 145,414 134,177 156, 391 
2: 
Common quartz 119,111 127, 195 156,060 146,954 112,786 
Glass sand___......._...__.--._.-._.---_---.- NA NA 1,272 8,341 81,571 
Salt, all types. 93,959 99,691 *202,681 417,789 841,247 
Stone, not further described: 
Dolomiten NA NA 8,307 208. z.2:2252 
Limes tonne thousand tons 1,923 1,784 r 2,238 1,920 2,0838 
Marble... ³Ü˙ͥ1Ü¹¹».. eke NA NA 8,137 982 2,200 
Sulfur: 
Native, other than Frasch: 
Refined, sulfur content.................- 41,146 33,369 97,283 45,710 42,311 
Unrefined (caliche), sulfur content........ 2,732 1,596 2,388 10,259 20,174 
Sulfur content of acid derived from pyrite and 
industrial gases 15, 675 10, 635 11,458 12,187 12,122 
Sulfates, natural, sodium 80,685 41,488 * 35,135 17,747 17,880 
yu IMP kx t 2, 760 4, 374 r 2,652 2,881 2,813 
MINERAL FUELS AND RELATED MATERIALS 
eo bituminous and lignite....... thousand tons 1,789 1,727 1,652 1,496 1,580 
oke: 
OVO. 2. 2 siecle co Sees wees do 246 213 r 231 287 NA 
Gas house do 83 e 81 r e75 e 73 NA 
Gas, natural: 
Gross production 5. million cubic feet.. 221,822 219,468 234,954 248,597 246, 784 
Sold to consumers 5... 2... J! E 318 528 
Treated in plants do.... 168,950 157,068 157,798 158,887 153, 597 
Injected (t do.... 158,989 158,409 179,024 188,555 178, 470 
Natural gas liquids, gross production: 
Condens ate thousand 42-gallon barrels. . 1,542 1,390 1,348 1,292 1,216 
Natural gasoline.....................- do.... 509 472 497 483 499 
Liquefied petroleum gases . do 1, 532 1,482 1,527 1,498 1,468 
Petroleum: 
Crude llll..d;⸗ʒ do 13, 687 12, 708 12, 428 12, 869 13, 695 


Refinery products: 7 
Gasoline and naphthas: 


Aviation gasoline............. do.... 416 820 284 283 226 

Motor g8s0line............... do 6,153 6,441 7, 296 8,241 8, 575 

Naphtha s dU: uc. 8 5 148 140 187 
Kerosinnee do 1,915 1,879 2,043 2,330 2,491 
Distillate fuel oilsss .. do 3, 105 3,071 3,686 4,012 4,736 
Residual fuel oil. ................- do.... 4,847 4,492 6,640 7,883 8,538 
Liquefied petroleum gas do.... 469 543 795 1,657 1,697 
Asphalt, refinery................- do 7 6 91 41 
Solvents do 99 106 121 130 122 
Other, n.e.s..... 2 22... 2. 2. ee do.... 18 43 66 83 116 


e Estimate. P Preliminary. r Revised. NA Not available. : 

; 1 fi socio to commodities listed, Chile also produces unreported amounts of selenium, mica, and manu- 
actured gas. 

2 Figures shown represent the nonduplicative copper content of ores, concentrates, precipitates, metal, or 
other copper-bearing products, measured at the least stage of processing represented in available statistics. 

Data for 1964-65 represent blister produced for export, whereas data for 1966-68 include blister produced 
for export as well as unspecified quantities of blister produced and retained in Chile for refining at the Las 
Ventanas electrolytic refinery. . ; 

4 Data for 1966-68 exclude electrolytic copper produced at the Las Ventanas refinery in order to avoid double 
counting of some copper included in data shown for blister. 

5 Converted from cubic meters at rate of 1 cubic meter equals 35.3145 cubic feet. 3 

* Data apparently represent net plant output for consumption, and are presumed to exclude reinjected 
quantities as follows, in thousand 42-gallon barrels: 1964-73; 1965-88; 1966-49; 1967-36; 1968-19. 

7 Data represent gross output of finished products, including quantities consumed by Empresa Nacional del 
Petróleo for refinery fuel and other purposes. 


Sources: Servicio de Minas del Estado, Dirección de Estadística y Censos, Instituto Latinoamericano del 
Fierro y el Acero, and Empresa Nacional del Petróleo. 
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TRADE 


The considerable importance of export- 
able mineral commodities to Chile's eco- 
nomy is indicated by the predominance of 
their share in the country's substantial 
export earnings. Exports of mineral com- 
modities represented 89.3 percent of the 
total value of all exported goods in 1966 
and 93.7 percent in 1967. Copper in vari- 
ous processed and unprocessed forms was 
by far the most important export com- 
modity, as it accounted for 72.8 percent of 
1966 exports and 78.6 percent of 1967 
exports. In sharp contrast to outflowing 
trade, imports of mineral commodities rep- 
resented only about 15 percent of total 
imports for 1966 and 1967. 

The total value of mineral commodities 
exported in 1967 was 8.8 percent higher 
than the value of such exports in 1966. The 
increase was primarily due to the greater 
quantity and higher unit value of refined 
copper exported, for the quantity and value 
of most other major export commodities 
(including iron ore, nitrates, iodine, and 
silver ore and concentrates) declined in 
1967. Preliminary data for 1968 indicate 
a somewhat smaller increase in the value 
of mineral commodities exported, with the 
net gain being due mainly to higher unit 
prices obtained for copper which resulted 
in a greater return on the smaller quantity 
sold. Modest increases were indicated in 
the value of iron ore and salt exported, but 
exports of nitrates, iodine, molybdenum, 
and iron and steel all declined in 1968. 

Although the total value of mineral com- 
modities imported during 1967 was only 
3.2 percent less than that during 1966, 
there were significant variations in the 


relative values of the principal imports in 
each of the three categories. The value of 
crude petroleum imported increased $11.6 
million whereas imports of iron and steel 
semimanufactures decreased $15.3 million 
and those of fertilizer materials decreased 
$3.6 million. A slight decrease in crude 
petroleum imports was indicated for 1968, 
but preliminary estimates suggest increases 
in coal and fuel oil imports were substantial. 

A tabulation comparing trade in mineral 
commodities by major categories and total 
trade follows: 


Value 
(million dollars) 
1966 1967 
Exporta: 
Mineral commodities: 
Metals 751.6 830.0 
Nonmetals........... 34.4 26.8 
Mineral fuelas 9 1.0 
Total. 786.9 856.8 
All commodities, total. 880.8 913.7 
Imports: 
Mineral commodities: 
et als 35.2 23.6 
Nonmetals........... 81.4 25.2 
Mineral fuels.........- 47.0 61.8 
Total 113.6 110.0 
All commodities, total 760.6 722.4 


Net trade balance: 
＋673.3 +746.8 
＋130.2 +191.8 


Preliminary trade data for 1968 esti- 
mated total value of exports at $970 million 
and the value of imports at $734.2 million, 
indicating increases of 6.2 percent in ex- 
ports and 1.6 percent in imports compared 
with totals registered for 1967. 
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Table 3.—Chile: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
METALS 
5 metal, ineluding alloys, all forms. 8 2 Mainly to Peru. 
opper: 
Ore and concentrate. ................. 10,939 17,904 West Germany 13, 125; Spain 2,518. 
Slag, ash, and residues 757 616 All to Sweden. 
Sr. AOR 114 888 Mainly to Brazil. 
Gi oð»wömꝛ w A eese 333 
Metal, including alloys: 
Unwrought: 
Unrefined: 
do rae including 18,314 25,448 Japan 16,010; West Germany 5,667. 
cement. 
BlsteP.Lsecocouc oU RE 289,212 246,984 United States 126,925; West Germany 
33,360; United Kingdom 81,595; 
Belgium-Luxembourg 31, 592. 
Refined. .. Sede eck o rev 823,296 871,506 Netherlands 74,736; United Kingdom 
65,997; Italy 59 895; France 40, 338. 
Master alloys. sss 29 2 All to United States. 
Semimanufactures r 29, 378 9,652 Venezuela 2,818; Italy 1,214. 
Gold, ore and concentrate 14,428 20,736 Japan 14,026; Polan 4,010. 
Iron and steel: 
Ore and concentrate... thousand tons.. 11, 095 9,894 Japan 8, 175; United States 1, 322. 
E 22222 ⁰ es Sy E (1) 1,869 All to United States. 
e 
Pig iron, cast iron, and similar ma- ....... 5,058 All to Mexico. 
terials. 
Ferroalloys: 
Ferromanganese.............. 3, 658 1,458 und dw 715; Colombia 330; 
razi 
Ferromolybdenum............ 659 475 West Germany 265; Poland 82. 
Bl!!!» 8 1, 575 302 Mainly to Colombia. 
Steel, primary forme 83,114 Mexico 10,331; Japan 9,777; Peru 6,981. 
Semimanufactures................ r 10,062 56, 056 iE 20, 731; eru 13, 789; Japan 
Manganese, ore and concentrate 2,440 6,397 West Germany 9,949; United States 
Molybdenum: 
Concentrate. ........... 2... l.l l.l... 6,512 7,916 West Germany 2,139; United Kingdom 
1,791; Sweden 1 221. 
Oxide, all grades. 802 1,455 Japan 612; West Germany 849; France 
Niere, metal, ser ”‚n‚,„d, oaao 31 Allto West Germany. 
ilver: 
Ore and concentrate 37,247 33,419 Japan 24,960; West Germany 8,459. 
lll! troy oun ces 70,217 West Germany 41,924; United Kingdom 
Zinc: 
Ore and concentrate 2,079 Belgium-Luxembourg 1,074; West 
Germany 1,005. 
Scrap, ash, residues. 849 249 All to Belgium-Luxembourg. 
NONMETALS 
Boron materials, crude natural borates...... 90 60 Allto Argentina. 
UE A a 2, 554 500 All to Peru. 
; ĩðA y ⁰ aa 3,384 2,844 United States 1,064; Netherlands 739; 
United Kingdom 383. 
Fertilizer materials, crude natural nitrates: 
, . ct 748,601 518,999 United States 186,675; Netherlands 
90,062; Spain 66,441. 
Potassium enriche e 107,040 98,937 United States 71 305. 
Precious and semiprecious kilograms. . 6,382 9,681 Italy 1,586; United States 797; West 
stone, lapis lazuli. Germany 
Salt... A E Bi eae aoe 96,188 258,895 Japan 164, 3616: United States 94,279. 
Other nonmetals, n. e. s value.. 334,838 31, 603 All to Eeuador. 
MINERAL FUELS AND RELATED MATERIALS 
%ÜöÜ( ß. mr wr 86 1,032 800 All to Bolivia. 
Natural gas lidu ids 30,104 37,928 All to Argentina. 
Other mineral fuels and related value.. $18,084 $352 Mainly to Bolivia. 


materials, n.e.s. 


r Revised. 
1 Less than 14 unit. 


Source: Camara de Comercio de Santiago de Chile. Comercio Exterior, Chile, 1966 and 1967. 
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Table 4.—Chile: Imports of mineral commodities’ 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Commodity 1966 1967 
METALS METALS—Continued 
Aluminum: Zinc, metal, including alloys: 
Bauxite and concentrate. 1,543 11 Scrap and blue powder 95 (2) 
Oxide (alumina) and Unwrought............ 4,170 6,578 
hydroxide............ 22 257 Semimanufactures. ..... 2 70 
Metal, including alloys: Zirconium, ore and 
Scrap........----- 78 36 concentrate 234 
Unwrought........ 2,877 4,074 Other: 
Semimanufactures - . 459 1,026 Ore and concentrate 
Antimony, metall 65 n. e.. value.. $23,475 $68,783 
Arsenic: Ash and residue contain- 
Trioxide, pentoxide, and ing nonferrous metal 
acids 87 120 value $9,236 
! ³⅛ AA AUNE 5 ondes h ar onicesy a and 
Bismuth, metall 2 (?) porox es of metals 
ium, metal............ 2 D nme. value. . $45,864 — $63,216 
Chromium: Metals, including alloys, 
Chrom ite 16 all forms, n. e S. value $107,905 $214,519 
or aea and hydroxides... 60 48 
NOE ENS 178 2224522 NONMETALS 
Copper: 
Ore and concentrate 55 Abrasive stone, powder, and 
Metal, including alloys, grain, n. e.. 788 
all forms 519 117 bestos 7,442 8, 995 
Gold, metal, un worked or Barite and witherite 9,576 1,412 
partly worked emenht:.. scu mossa 6,495 12,775 
troy ounces.. 55 101 KE leon o eres 1 229 
Iron and steel: Clays and clay products 
Pig iron, including (including all refractory 
spiegeleisen. . ........ 20,659 895 brick): 
Sponge iron, powder, and Crude clays, n.e.s.: 
o cabelas 16 124 Bentonite.......... 2,636 8,158 
Ferroalloys: Fire ela 881 ........ 
Ferromanganese.... (?) 1,486 Fuller’s earth 262 18 
ther... 22s 809 335 Kaolin 280 168 
Ingots and other primary GOD... 8 363 
7%%%%%%ꝙ%ͤ UE 203 Produets: 
Semimanufactures Refractory (includ- 
Bars and rods 9,073 2,376 ing nonclay brick 
Angles, shapes, and cement)..... 19,704 19,531 
sections 6,669 4,209 Nonrefractory...... 24 224 
Universals, plates, Diamond, industrial. .carats.. 6,020 675 
sheets 76,378 3,590 Diatomite and other infusorial 
Hoop ana strip 530 509 „ cc che ecu 456 258 
Rails a Feldsp aht 32 
1 RON 8,642 8,487 Fertilizer materials, crude and 
Wire 1,515 778 manufactured: 
Tubes, pipes, Nitrogenous 19,638 15,832 
fitting 26,358 9,876 Phosphatie 180,010 170,472 
Castings and forg- otas sia 49,141 6,440 
ings rough...... 393 1,436 Other, including mixed. . 

Lead: Fluorsp ar 1,053 2,218 
Oxides................- 2 15 Graphite, natural 1 818 
Metal, including alloys: Lithium minerals 833 

Scrap NOR es ee (?) 47 Magnesite 4,872 2,727 
Unwrought........ 1,680 855 Mica, all form 4 24 
Semimanufactures. . 1,189 670 Pigments, mineral, including 

Mercury . ..76-pound flasks. . 895 5 processed iron oxides. ..... 248 140 

Nickel: Sodium and potassium 
Matte, speiss, and compounds, n. e. s.: 

similar materials. 16 . Caustic sda 9,995 11,896 
Metal, including alloys, Caustic potash, sodic and 
orm. 127 93 potassic roxides. .... 204 124 
Platinum-group metals Stone, sand and gravel: 
including alloys, all forms Dimension stone 200 41 
troy ounces. . 433 294 Dolomite. ............- 25,813 85,350 

Selenium, element Others 86 41 

ilogram ess 963 Sulfur: 

Tin: Elemental, all forms 56, 403 32,612 
G /«§;ð ⅛Ü—-A ð d 8 10 Sulfuric acid. .........- 8 1 
"n including alloys, Tale, steatite, soapstone, 

Il forma long tons 951 950 vrophyllite . 174 213 

Titanium: Other nonmetals: 

Ore and concentrate Oxides and hydroxides of 
(rüüle)... 8 74 magnesium, strontium, 
xlde8.-...... cl vom 2,015 2,087 and barium.......... 102 97 


See footnotes at end of table. 
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Table 4.—Chile: Imports of mineral commodities '—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
NONMETALS—Continued 
Other nonmetals—Continued 
Building materials of 
asphalt, asbestos and 
fiber cement, and 
1 nonmetals, 
5 value. 331,094 $17,317 
Mineral insulating 
materials, erude or 
rocessecd value.. $390,953 5153, 930 
Other, n.es......do.... $222,820 558, 263 
MINERAL FUELS AND 
RELATED MATERIALS 
Asphalt and bitumen, natural. 5,764 296 
Carbon black and gas carbon. 3,960 2,080 
Coal, all grades, including 
briquets PEER EE 8 80,949 288,577 
Coke and semicoke.......... 269 136 
Hydrogen, helium, rare gases. 118 60 
Natural gas li liquids 777 36,075 


Peat, including peat briquets 
and litter. 


Commodity 1966 1967 
MINERAL FUELS AND 
RELATED MATERIALS 
—Continued 
Petroleum: 
Crude... 2,292,645 2,141,544 
Refinery roage; 
aso 
42-gallon barrels . 109,386 189,118 
N and jet 
42-gallon barrels.. 537,770 418, 293 
Distillate fuel oil.... 118,680 124, 786 
Residual fuel oil 69,190 320, 635 
Lubricants 12,417 39, 120 
Mineral jelly and 
Wag 9,946 11,802 
Other 9,264 2, 706 
Mineral tar and erude 
chemicals from coal, 
petroleum and natural gas. 3,813 182 


Items included in some commodity entries reported herein differ from those included previously 
1966 data have been adjusted or corrected to conform to these modifications. 


Less than 4 unit. 


Source: Camara de Comercio de Santiago de Chile. Comercio Exterior, Chile, 1966 and 1967. 


COMMODITY REVIEW 


METALS 


Copper.—Power and water shortages 
seriously affected the productivity of the 
second largest copper producer and prob- 
ably lessened potential increases in output 
of many other producers. However, the 
performance of most medium and small 
producers improved notably, partly in re- 
sponse to the high prices paid for copper 
and partly because of other incentives such 
as loans and technical assistance offered by 
Empresa Nacional de Mineria (ENAMI), 
the Government-owned copper producing 
enterprise. Also notable was the satisfactory 
progress of expansion programs being 
undertaken throughout most of the in- 
dustry. Some important projects were com- 
pleted during the year and at least one 
large project appeared to be about 1 year 
ahead of scheduled completion. 

At the El Teniente mine of Sociedad 
Minera El Teniente, S.A., southeast of 
Santiago, ore was mined and processed at 
capacity levels from January to May, after 
which production fell off because of the 
drought-caused decrease in the supply of 
water for ore processing and power genera- 
tion. The company managed to minimize 
the power problem during the latter part 


of the year by importing 19 diesel-electric 
generating units. Some production prob- 
lems also were encountered in the treatment 
of refractory concentrates at the smelter. 
As a net result of these several problems, 
total copper production was approximately 
15 percent less than the record output 
attained in 1967. 

The company mined and milled a little 
more than 11.5 million metric tons of ore 
during the year and produced 97,445 
metric tons of copper in blister form as 
well as 56,673 tons in fire- refined form.“ 
Roughly half the blister not further refined 
by the company was sent to the Govern- 
ment-owned Las Ventanas smelter-refinery 
complex to be electrolytically refined on a 
toll basis. 

The $230 million capital expenditure 
program being undertaken by the company 
to expand nominal production capacity 
from 180,000 tons to 280,000 tons of cop- 
per annually was ahead of schedule. 
Barring major setbacks, it appeared the 


2 Quantities of copper given here and elsewhere 
in this review represent fine copper content of the 
product indicated 

3 In this review data representing production 
capacities or estimated future production are given 
as repo and usually represent short rather 
than metric tons. 
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program might be completed in 1970 
instead of 1971 as originally estimated. 
Completion of the new two-lane highway 
which will replace the old narrow-gage 
railway between Rancagua and Sewell was 
expected by mid-1969. 

The two major Chilean subsidiaries of 
The Anaconda Company, Chile Explora- 
tion Co. at Chuquicamata and Andes 
Copper Mining Co. at El Salvador and 
Potrerillos, managed slight increases in 
copper production, but output of the rela- 
tively small La Africana mine operated by 
another subsidiary, Santiago Mining Co., 
was about 20 percent less than that of 
1967. Chile Exploration Co. treated ap- 
proximately 18.5 million tons of sulfide 
ore and 8.24 million tons of oxide ore and 
produced 116,201 metric tons of copper in 
blister form in addition to 163,265 tons in 
electrolytic forms. Andes Copper Mining 
Co. milled about 8.63 million tons of El 
Salvador ore and recovered 17,320 tons of 
copper in blister form as well as 68,945 
tons in electrolytic forms. Concentrates 
produced at La Africana contained about 
4,360 tons of copper. 

Expansion programs of Anaconda sub- 
sidiaries reportedly were progressing on 
schedule. The new 180,000-ton-per-year 
electrolytic refinery unit at the Chuquica- 
mata ore processing complex was dedicated 
in December. Other projects underway at 
the complex included two additional con- 
centrator units, additional reverberatory 
and convertor furnaces, a shaft furnace, 
and a sulfuric acid plant. Additional gen- 
erating units were being installed at the 
Tocopilla powerplant to assure an adequate 
supply of electric power for the expanding 
company facilities. Improvement and ex- 
pansion of the El Salvador mine and 
concentrating facilities continued, with 
completion scheduled for 1970. 

Another Anaconda venture, in which the 
Government of Chile holds a 25-percent 
interest, is the development of the new 
Exótica open pit mine near Chuquicamata 
by Cía. Minera Exótica, S.A. By yearend 
approximately half of 100 million tons of 
overburden had been stripped away, and 
construction of the crushing plant and an 
ore conveying system was on schedule. 
It was estimated that by mid-1970 the 
mine would begin delivering ore to the 
Chuquicamata plant for toll treatment. 
According to the planned mining rate, the 
Exótica mine should yield about 112,500 
tons of copper annually. 
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Virtually all elements of the medium and 
small sectors of the copper industry 
increased in productivity during 1968. 
ENAMI increased output of copper in 
blister form at its Paipote smelter from 
20,893 tons in 1967 to 22,171 tons in 1968 
and at its Las Ventanas smelter from 
34,895 tons to 38,219 tons. The refining 
unit at Las Ventanas produced 80,959 tons 
of copper in electrolytic form compared 
with 67,053 tons in 1967; however, part 
of this copper was refined from El Teniente 
blister. The Chagres smelter of Cía. Minera 
Disputada de Las Condes produced 20,707 
tons of copper in blister form compared 
with 15,585 tons in 1967, and Empresa 
Minera Mantos Blancos, S.A., increased 
its production of copper in fire-refined 
form from 21,762 tons to 26,520 tons. 
All the above organizations were engaged 
in various projects designed to increase 
their overall production capacities. ENAMI 
projects already underway and others 
planned represent an eventual investment 
of about $85 million. 

Several new large investment projects 
were in various stages of planning or devel- 
opment during 1968. The most advanced 
was the Río Blanco Project located about 
37 miles northeast of Santiago which was 
estimated to be 41 percent completed by 
yearend. This project is being carried out 
by Cía. Minera Andina, S.A., in which 
Cerro Corp. holds a 70 percent equity 
interest and the Government's Corporacíon 
del Cobre (CODELCO) holds the remain- 
ing 30 percent. During the year the pre- 
construction cost estimate of $89 million 
was found to be grossly underestimated, 
and the budgeted cost of the project was 
raised to $157 million. The Rio Blanco 
mine is scheduled to begin operating in 
1971 and is expected to produce concen- 
trates containing approximately 67,500 
short tons of recoverable copper annually. 
About two thirds of the concentrates pro- 
duced probably will be shipped to Japanese 
smelters, and most or all the remainder 
will be smelted at Las Ventanas. 

Approval was granted by the Govern- 
ment for Cía. Anónima Cuprifera de 
Sagasca to proceed with a project to 
develop an open pit mine and a leaching 
plant at the Sagasca copper deposit east of 
Iquique. Continental Copper and Steel 
Industries, Inc., will hold a 75-percent in- 
terest and CODELCO the remaining 25 
percent in this $32.5 million venture. The 
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company envisages a 4,000-ton-per-day 
leaching operation and the recovery of 
about 26,000 tons of copper per year in 
precipitate form. 

Cía. Minera International Telephone and 
Telegraph Geophysical, Inc., S.A., applied 
to the Government for authorization to in- 
vest up to $80 million in copper produc- 
tion in Chile. By May 1968 the company 
had spent $2 million on exploration activi- 
ties attempting to find a suitable deposit 
to exploit. It was reported that deposits 
near Andacollo southeast of La Serena 
were among the more promising of those 
under consideration for development.‘ 


Iron Ore.—A major development in the 
Chilean iron ore industry during 1968 was 
the liquidation of Cía. Minera Santa Fe in 
which the Philipp Brothers Division of 
Engelhard Minerals & Chemicals Corp. 
held the majority interest. Santa Fe was 
one of the largest iron ore producers in 
Chile and was the largest exporter by 
virtue of substantial purchases of additional 
ore from smaller producers. Cía. Minera 
Santa Bárbara, a privately owned Chilean 
firm, took over the Santa Fe mining opera- 
tions and its export commitments about 
midyear. Details of the liquidation were 
not disclosed, and it was not clear if Santa 
Bárbara would in fact acquire all Santa Fe 
assets including Cía. Minera San Andrés, 
a jointly owned subsidiary of the two 
companies, and ownership of the large 
El Laco deposits and other undeveloped 
properties held by Santa Fe. It was re- 
ported that Santa Bárbara would utilize its 
modernized iron ore port facilities at 
Huasco and Chañaral for all export ship- 
ments of the combined mining operation. 
Available information indicated that total 
iron ore shipments by Santa Bárbara and 
Santa Fe during the year amounted to 
approximately 5,120,900 metric tons, in- 
cluding ore purchased from other producers. 

In March 1968 the Chilean Government 
authorized Bethlehem-Chile Iron Mines Co. 
to invest $20 million to expand the annual 
production of the company's Romeral mine 
from an output level of about 2,700,000 
metric tons to roughly 4,100,000 tons of 
iron ore and concentrate. Major features 
of the expansion program include purchase 
of additional equipment to increase capac- 
ity for ore extraction and waste removal, 
construction of a new concentrator plant, 
acquisition of additional rolling stock to 
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increase railroad haulage capacity, and 
improvements at the port of Guayacán to 
permit docking and loading of 80,000-ton 
vessels. The new concentrator is scheduled 
to be completed and operating at full 
capacity by the end of 1971. 

During 1968 Bethlehem-Chile produced 
2,979,176 metric tons of beneficiated ore 
and removed more than 9.5 million tons 
of waste at the Romeral mine. The com- 
pany also produced 304,214 metric tons 
of ore and concentrate and removed more 
than 1 million tons of waste at the nearly 
depleted Tofo mine. Output at both mines 
was substantially higher than that of 1967 
when labor problems restricted production 
at Romeral to 2,329,220 tons and that at 
Tofo to 223,814 tons, although a part of 
the increase at Tofo must be attributed to 
expansion of the capacity of the beneficia- 
tion plant during the year. 

Iron ore shipments by Bethlehem-Chile 
Iron Mines Co. for 1968 were reported as 
follows: 


Metric tons 

Romeral Division: 
Furnace ore to United States 345,329 
Furnace ore to Japan 1,670, 647 
Furnace ore to CAP steel mill 857,712 
Local sales 118 
// ³ꝛw- - eusedcecce 2,873, 801 

Tofo Division: 

Furnace ore to Japan - 64, 168 
Fines to Japans 65,920 
Local sales 151 
M%%/˖/‚«˖«§ö;ð 130, 239 


Source: Skilling's Mining Review. V. 58, No. 7, 
Feb. 15, 1969, p. 12. 


Cía. de Acero del Pacífico, S.A. (CAP), 
produced 2,926,699 metric tons of ore at 
the Algarrobo mine during 1968 compared 
with 2,399,762 tons in 1967 and 3,236,870 
tons in 1966. Whereas the below normal 
output for 1967 was mainly the result of 
a long strike by mine workers, the low 
level for 1968 was attributed to delays 
encountered in receiving and readying new 
equipment to cope with the increasing 


4The Anaconda Company. 1968 Annual Report. 
Mar. 28, 1969, pp. 6, 8. 

Cerro Corp. 1968 Annual Report. Mar. 14, 1969, 
pp. 7-8. 

Kennecott Copper Corp. Annual Report, 1968. 
Feb. 20, 1969, pp. 11-12. 

Sutulov, Alexander. Chile. Mining Annual Re- 
view, Mining Journal, (London). June 1969, pp. 
251—259. 

U.S. Embassy, Santiago, Chile. State Depart- 
ment Airgram A-144 and enclosure, May 7, 
1969, 8 pp. 
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ratio of waste to ore as mining progresses. 
The company hoped to attain an output 
level of about 3,350,000 metric tons early 
in 1969 and increase this to about 4,000,000 
tons by mid-1970. 

During the year CAP shipped a total of 
2,712,342 metric tons of ore to Japanese 
(about 90 percent) and United States 
(about 10 percent) markets. Of the ore 
shipped, 2,271,950 tons was blast furnace 
ore, 414,686 tons was sinter fines, and 
25,706 tons was lump ore. All of the 
latter was consigned to the United States. 
In February CAP decided to discontinue 
the production and sale of lump ore and to 
gear its production entirely to blast fur- 
nace grades and sinter fines. 

The company hopes for a marked 
improvement in recovery of salable prod- 
ucts when installation of a new ore bene- 
ficiation plant is completed at the mine 
about mid-1970. It is expected that this 
plant will permit recovery of about 700,000 
tons of sinter fines annually from the minus 
$6-inch screen rejects from the crushing 
plant; approximately 7 million tons of 
such rejects reportedly has accumulated in 
stockpiles as of 1968. In another move to 
improve its competitive position in the iron 
ore market, CAP initiated works to expand 
its Guacolda port installations to accom- 
modate 80,000-ton ore carriers and to 
increase its ore storage and loading capac- 
ities. CAP has estimated that expansion 
projects underway and planned at Algar- 
robo and Guacolda will require the ex- 
penditure of $1.3 million in foreign cur- 
rency and the equivalent of $3.1 million 
in Chilean escudos." 


Iron and Steel.—Ingot steel production 
by Cía. de Acero del Pacífico, S.A. (CAP), 
whose steel mill at Huachipato near Con- 
cepción is the nation's only large producer, 
decreased nearly 12 percent from the 
record output level attained in 1967. The 
general effects of the drought and the con- 


tinued economic slowdown during the first. 


half of the year, as reflected in the sus- 
tained lag in general construction and 
delayed starting of a number of large 
investment projects, lessened the expected 
demand for finished steel and undoubtedly 
contributed to the lower level of raw steel 
output during 1968. However, labor dis- 
putes were directly responsible for actual 
production losses. The steel mill was shut 
down 4 days by two short strikes in Janu- 


MINERALS YEARBOOK, 1968 


ary and March and nearly 4 weeks during 
May and June; the latter strike also re- 
sulted in a temporary curtailment of do- 
mestic sales of mill products. Plant opera- 
tions were further hampered by a 2-week 
strike of electrical workers during March 
and April. The general power shortage 
caused by the drought did not seriously 
affect operations at the steel mill, partly 
because some power normally consumed by 
the local sugar industry became available 
to CAP. Also, the company transferred 
four, 300-kilowatt diesel generators from 
its Algarrobo mine to the steel mill, and 
purchased a 2,100-kilowatt diesel generator 
from the United States to supply additional 
power. 

CAP reported production of iron and 
steel products by its Huachipato plant dur- 
ing 1968 as follows: 


Metric tons 
Products 
Jan.— July- Total 
June Dee. 
iron...........- 190,245 256,828 446,568 
Steel ingots. ....._.- 218,152 807,996 526,148 
Semifinished 
products.......... 189,128 265,404 454,527 
Finished rolled 
products.......... 179,902 280,966 410,868 
gp. MR 2,377 4,828 7,200 


CAP shipments of finished products to 
domestic and export markets for 1966—68 
were as follows, in thousand metric tons: 


1966 1967 1968 
Domestic........ 425.5 868.9 884.2 
Export 12. 6 68.0 21.1 
Total 438.1 436.9 405.3 


The previously announced expansion pro- 
gram to increase ingot steel capacity to 
1 million tons by 1971 was revised because 
consumer demand has failed to attain 
projected levels and also because of the 
probability that the firm would be unable 
to generate sufficient funds in Chilean 
currency to meet the original schedule. 


5Bank of London & South America Review. 
V. 2, No. 18, June 1968, p. 350. 

Cia. de Acero del Pacifico, S.A. Annual Report, 
July 1, 1967, to June 30, 1968, 28 pp. | 

Skilling’s Mining Review. El Algarrobo Mines 
of Chile. V. 57, No. 50, Dec. 14, 1968, pp. 4-8. 

. 1968 Company Iron Ore Shipments. 
V. 58, No. 27, July 5, 1969, p. 6. 

U.S. Embassy, Santiago, Chi'e. State Depart- 
ment Airgrams: A-691 and enclosure, June 26, 
Fiel 5 pp.; A-826 and enclosure, Aug. 30, 1968, 

pp. 
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CAP officials therefore decided to proceed 
with expansion in two or more stages. The 
company hopes to increase ingot capacity 
to 800,000 tons per year by 1973 by pro- 
ceeding with installation of a new oxygen 
converter steel shop as well as increasing 
its capacity for rolling bars. Loans were 
arranged at yearend 1967 through Aus- 
trian, French, and British institutions to 
provide the foreign exchange and part of 
the local currency required for the new 
steel shop. In the meantime, minor projects 
underway were to be completed and still 
others will be initiated on a flexible priority 
basis. For example, a new loading tower to 
speed unloading of bulk raw materials was 
under construction at the Huachipato port 
and construction was begun on a new port 
at San Vicente to accommodate handling 
of nonbulk materials. 

In July 1968 an agreement was reached 
between Corporación de Fomento de la 
Producción (CORFO) and the major pri- 
vate stockholders of CAP permitting 
CORFO to increase its shareholdings 
through acquisition of enough privately 
held shares to increase the combined hold- 
ings by Government entities to 55 percent. 
The change in majority ownership from 
the private to the public sector was not 
expected to have a marked effect on the 
management's control of operations but 
could materially improve the company's 
ability to secure the funds necessary to 
implement its expansion program.“ 


NONMETALS 


Fertilizer Materials. Organization and 
control of the Chilean natural nitrate and 
iodine industry was completely restructured 
in midyear as a consequence of expiration 
on June 30 of legislation which had 
governed it since 1934. On July 1, the 
Government and the Anglo-Lautaro Nitrate 
Corp. formed a new mixed enterprise, 
Sociedad Química y Minera de Chile, S.A. 
(SOQUIMICH ), to consolidate all nitrate 
and iodine operations. Anglo-Lautaro, which 
had been the largest producer by far, re- 
ceived a 62.5-percent interest in the new 
company. The remaining 37.5 percent was 
acquired by the Government's Corporación 
de Fomento de la Producción (CORFO) 
which had operated the only other major 
nitrate venture, Empresa Salitrera Victoria, 
S.A., since 1960. 
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The new company took control of the 
Chilean assets of Anglo-Lautaro, having an 
agreed-on value of $49.6 million, in ex- 
change for which Anglo-Lautaro received 
SOQUIMICH shares with a nominal value 
of $25 million as well as 20-year deben- 
tures with a nominal value of $24.6 million 
guaranteed by CORFO. For its share in 
SOOUIMICH, CORFO agreed to con- 
tribute the assets of Empresa Salitrera de 
Victoria, valued at $8 million, to make 
payment of $2 million in cash over a 
period of 18 months, and to provide and 
service credits of $5 million over a 5-year 
period. CORFO directors on the board 
were given veto powers over certain policy 
matters, and CORFO also received the 
right to purchase a series of reserved shares 
and thus become the majority owner after 
a period of 5 years. 

Reportedly, the new company was com- 
mitted to invest $7 million in the produc- 
tion of ammonia and urea if requested to 
do so by the Government. 

Much of the sales organization of the 
Chilean Nitrate and Iodine Sales Corpora- 
tion (COVENSA), which ceased to exist on 
June 30, was taken over by SOOUIMICH 
which will market its own production. 

In recent years the nitrate industry has 
declined progressively, partly because of 
higher production costs and labor prob- 
lems, and partly because of loss of a sizable 
share of the market to producers of syn- 
thetic nitrates. This trend continued in 
1968 as total production decreased 22 per- 
cent compared with 1967 output and was 
36 percent lower than 1966 output. One 
factor that contributed to the decline in 
overall production during 1968 was the 
programed reduction in output of sodium 
nitrate by Anglo-Lautaro to permit in- 
creased output of more valuable potassium 
nitrate and thereby increase the average 
unit value of the nitrates recovered. Any 
benefits that might have accrued from this 
program of operation were obscured by a 
7-week strike of about 4,000 workers dur- 
ing September and October, which re- 
sulted in production losses estimated at 
80,000 metric tons and forced a temporary 
suspension of domestic sales of potassium 
nitrate. Instead of a planned increase, the 


9 Banco Central de S nue Boletin Mensual, No. 
494. April 1969, p. 512. 

U.S. Embassy, Santiago, Chile. State Depart- 
ment Airzram A-0001 and exclosures I-IX, Jan. 
1, 1969, 21 pp. 

Second work cited in Footnote 5. 
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total output of potassium nitrate was only 
about half that of the previous year. 

Despite setbacks suffered during 1968, 
SOQUIMICH hoped to make its opera- 
tions profitable by concentrating on the 
recovery of more potassium nitrate as well 
as other salable byproducts such as iodine, 
boric acid, and sodium sulfate. The com- 
pany also planned to investigate the possi- 
bility of recovering lithium, magnesium, 
and other components occurring in the 
nitrate caliche. Other prospects for reviving 
the industry were seen in the promotion 
of industrial uses of natural nitrates, such 
as their use in the manufacture of sodium 
and ammonium nitrate-fuel oil explosives, 
and in further exploitation of the domestic 
market, which reportedly absorbs about 
one-third the total nitrate output and ap- 
pears to be growing steadily at a rate of 
about 12 percent annually.’ 

Chilean nitrate exports for 1968 were as 
follows: 


Destination Metric 
tons 
United States 196,250 
Hav... ͤͤ 5 neis 8 „5 
Me e e execnecestenm LEE 20,533 
SOI roce oe So 8 19 ,790 
)))) ³ĩVAAQA ae ne ee e Ee 6, 
yea ge aes hl ind rr LR 11 ae 
entia esas cece sce oS ee ecu ees $ 
Others soo ⁵ IDOL eu 117,518 
Sl wu 424,066 


Source: U.S. Embassy, Santiago, Chile. State 


Department Airgram A-81, Mar. 18, 1969, 1 p. 


Salt.—An eightfold increase in produc- 
tion of Chilean salt since 1965 is attribut- 
able primarily to the recent development 
of a large scale, mechanized mining opera- 
tion about 40 kilometers south of Iquique 
by Cía. Minera Santa Adriana, S.A. The 
original company was organized by Osvaldo 
and Alfonso F. de Castro to exploit salt 
concessions they had acquired in the north- 
ern part of Salar Grande. In 1967 Marcona 
Corp. of San Francisco purchased a 65.5- 
percent interest in the venture, increasing 
its interest to 73.2 percent in 1968. During 
1967 the reorganized company began to 
develop a multiple-bench, open pit mine 
at the old minesite known as Salina Bahia 
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Blanco. By the latter part of the year a 
grinding and screening plant with an an- 
nual capacity of 1,800,000 tons and ship- 
loading facilities had been constructed at 
a site on Patillos Bay about 29 kilometers 
by road northwest of the mine. 

The top 4 feet of the salt deposit at Bahia 
Blanco contains considerable clay and is 
stripped and wasted. Clay also contamin- 
ates the salt to an additional depth of 36 
feet, and this section is mined in two 18- 
foot benches for road salt. A little clay has 
penetrated still deeper and a third bench 
26 feet high is mined selectively for either 
road or chemical-industrial salt. White, 
high-grade chemical-industrial salt is mined 
from two deeper 26-foot benches, making 
the total depth of the pit 118 feet. Typical 
analyses of the two types of salt produced 
indicate a sodium chloride content of 98.8 
percent for road salt and 99.37 percent for 
the chemical-industrial grade. The mined 
salt is trucked to Patillos for crushing and 
screening and then loaded by conveyor into 
dry bulk carriers owned and operated by 
San Juan Carriers, Ltd., a wholly owned 
Marcona subsidiary. 

Santa Adriana reported production of 
358,328 metric tons of salt during 1967 
and claimed salt sales of 33,980 tons within 
Chile, 197,902 tons to Japan, and 92,020 
tons to the United States. Shipments re- 
ported by the company during 1968 totaled 
743,063 metric tons, of which 681,607 tons 
was exported to Japan and the United 
States and the remainder sold to Chilean 
consumers. 

Shipments of high-quality salt to Japan 
have been made under a 3-year contract 
with Mitsui & Co., Ltd., to supply major 
Japanese chlorine and caustic soda pro- 
ducers. The smaller quantities shipped to 
the United States have consisted of road 
salt destined for consumers along the 
Eastern coast. A principal U.S. consumer 
has been Diamond Crystal Salt Co., which 
entered into a long-term agreement to 
market Chilean salt in the United States 
and reportedly was considering possible 
equity participation in Cia. Minera Santa 
Adriana. Santa Adriana expected its total 
shipments in 1969 to exceed 1,000,000 


tons.? 


7 U. S. Embassy, Santiago, Chile. State Depart- 
ment Airgrams A-826, Aug. 80, 1968, 36 pp., and 
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p. d. 


. State Department Telegram 3617 (un- 
classified paragraphs), May 13. 1968, 2 pp. 
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presented at Third Symposium on Salt, Cleveland, 
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Sulfur.—The Chilean Government is 
attempting to promote an increase in sulfur 
production, particularly from the extensive 
volcanic deposits located in the high 
Andean areas. The responsibility for this 
effort was assigned to the Comité para la 
Producción del Azufre of CORFO, and a 
factsheet was issued in 1967 giving per- 
tinent information on known Chilean de- 
posits as well as notations concerning the 
physical conditions attendant to their ex- 
ploitation.* 

It was reported that two of the principal 
native sulfur producers, Sociedad Azufrera 
Aucanquilcha and Sociedad Azufrera Bor- 
lando, were expanding their productive 
capacities in 1968 and that two overseas 
groups were negotiating with CORFO with 
regard to possible development of deposits 
at Purico Volcano east of San Pedro de 
Atacama. Texas Gulf Sulphur Co. carried 
out investigations of the Plato de Sopa 
deposit near the Argentine border east of 
Taltal and of other deposits in northern 
Chile, but the results of these studies were 
not announced. M. W. Kellogg Co. was 
engaged by Marcona Corp. to study the 
feasibility of establishing a facility near 
Patillos to produce sulfuric acid and cement 
clinker from natural anhydrite that is 
readily available in the area.” 

Expansion underway at the ENAMI 
Paipote and Las Ventanas smelters includes 
plants to produce sulfuric acid from con- 
verter gases. Annual capacity of the plant 
at Paipote will be about 40,000 metric 
tons of acid while capacity of the plant at 
Las Ventanas will be about 60,000 tons. 
Part of the output of the latter unit should 
be available for use by the chemical and 
other industries in central Chile." 


MINERAL FUELS 


Coal.—The severe drought during 1968 
seriously curtailed generation of hydro- 
electric power, and Chile was hard-pressed 
to provide the additional coal needed by 
thermal-electric plants to generate extra 
power to partly offset the overall shortage. 
Much of the electric power consumed in 
the populous central Provinces of Santiago, 
Valparaíso, and Aconcagua is supplied 
by three coal-fired plants operated by 
Cía. Chilena de Electricidad, Ltda. 
(CHILECTRA), which consumed 290,044 
tons of coal in 1967. By midyear 1968, 
CHILECTRA plants were operating at full 
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capacity, and coal consumption was double 
the normal rate. As the available coal sup- 
ply dwindled, the company reportedly was 
considering partial conversion to use of 
imported fuel oil by yearend if necessary. 

Part of the coal problem was attributed 
to legislation passed early in 1967 which 
decreed the miners workday should start 
upon arrival at the portal rather than at 
the working face, thereby cutting effec- 
tive production per man-day. Although 
the major producer, Carbonifera Lota- 
Schwager, S.A., attempted to compensate 
for the shorter effective workday by in- 
creasing its underground work force by 800 
by the end of 1967, preliminary data indi- 
cate domestic output increased only 84,000 
tons in 1968, and the total was consider- 
ably lower than 1960—66 levels. Of the 
increase, only about 48,000 tons was avail- 
able for noncaptive consumption and 
stocks, which had been drawn down from 
348,000 tons at yearend 1966 to 177,000 
tons at yearend 1967, were virtually de- 
pleted by the latter part of 1968. As a re- 
sult, AID authorized Chile to import 
250,000 tons of U.S. coal under program 
fund financing to cover extraordinary coal 
demand for the period December 1968 to 
May 1969. This import quota was to be in 
addition to approximately 200,000 tons 
imported annually for coking purposes and 
was not intended to replace or restrict 
local coal output. 

A production goal of 1.7 million tons was 
set for 1969, and Lota-Schwager began 
hiring 700 additional workers in order to 
raise its output. The planned increase in 
production was partly predicated on the 
scheduled completion in late 1969 of the 
125,000-kilowatt Bocamina thermal-electric 
plant that Empresa Nacional de Electri- 
cidad, S.A., is constructing at Coronel. 
This plant will be fueled by coal from the 
nearby Lota-Schwager mines.” 


Natural Gas.—Empresa Nacional del 
Petróleo (ENAP), the State-owned petro- 
leum enterprise which exercises a monopoly 


9 U.S. Embassy, Santiago, Chile. State Depart- 
ment Airgram A-257 and enclosure, Nov. 24, 
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10 Sulphur (London). No. 75, March/April 1968, 
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on petroleum and natural gas exploration, 
production, and processing, reported gross 
withdrawal of 246,784 million cubic feet ? 
of natural gas during 1968, slightly less 
than total 1967 production. Output con- 
tinued to be divided almost equally be- 
tween fields located on the mainland and 
those on the island of Tierra del Fuego in 
southern Magallanes Province. About 72 
percent of the gas withdrawn was re- 
injected for repressuring and storage, com- 
pared with 76 percent reinjected in 1967. 
Three major fields again contributed about 
53 percent of total production. Posesión 
(mainland) remained the largest gas pro- 
ducer, yielding 29.5 percent of the total, 
followed by Cullen (Tierra del Fuego) 
with 13.7 percent, and Daniel (mainland) 
with 9.3 percent. Gas reinjection at these 
fields corresponded to approximately 93 
percent of gross withdrawal at Posesión, 
96 percent at Cullen, and 69 percent at 
Daniel. 

The volume of gas treated at ENAP 
gas-processing plants at  Manantiales 
(Tierra del Fuego), Cullen, and Posesión 
decreased more than 3 percent to the 
lowest level since 1963, resulting in a pro- 
portionately lower recovery of natural gas 
liquids. Exports of liquefied propane and 
butane, all to Argentina, also dropped to 
the lowest level in 5 years, amounting to 
only 280,000 barrels compared with ex- 
ports of 443,000 barrels in 1967. However, 
sales of natural gas to the electric power- 
plant and to minor consumers in Punta 
Arenas were 70 percent greater than in 
1967, which was the first full year in which 
piped gas was marketed in the area. 

ENAP completed preliminary studies for 
a $14 million expansion project to aug- 
ment its gas-processing facilities in Magal- 
lanes, and commissioned the Fluor Corp. 
of Los Angeles to provide the necessary 
design and engineering services. The proj- 
ect will involve construction of two new 
facilities. A plant capable of processing 
300 million cubic feet of natural gas daily 
will be built at Posesión for the extraction 
of liquefied propane, butane, pentane, and 
other heavier hydrocarbons, perhaps even 
ethane. At Cabo Negro, about 25 kilo- 
meters north of Punta Arenas and some 
200 kilometers from Posesión, another plant 
wil be constructed to separate various 
fractions of the liquefied gas mixture pro- 
duced at Posesión. The Cabo Negro in- 
stallations will also include port facilities 
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and refrigerated storage tanks. It is antici- 
pated that the two-part complex will be 
operational by the end of 1970.“ 


Petroleum.—During 1968, ENAP ex- 
pended most of its exploratory efforts in 
Magallanes, Arauco, and Santiago Prov- 
inces. In Magallanes, three seismic crews 
completed 650 kilometers of reflectivity 
profiles, and geologists conducted recon- 
naissance studies in the Precordillera zone 
of Brunswick Peninsula and Tierra del 
Fuego and Navarino Islands. Geologic 
studies were also carried out in the coastal 
area of Santiago Province in the vicinity 
of Navidad and the mouth of Rio Rapel. 
The tempo of drilling activity increased 
sharply with completion of 100 wells total- 
ling 187,410 meters compared with 68 
wells totalling 142,590 meters in 1967. 
The overall success ratio was 53 percent; 
however, most of the completions were 
development wells. Drilling completed dur- 
ing 1967 and 1968 is shown in the follow- 
ing tabulation: 


Number of completions 


Type of well Pe- 
tro- Gas Dry Total 
leum 
1967: 
Exploration bees. ru. 10 10 
Extension........ 8 8 13 19 
Development..... 24 4 11 89 
Total 27 7 84 68 
1968: 
Exploration 1 1 15 17 
Extension 1 1 12 14 
Development 35 14 20 69 
Total 37 16 17 100 


One new petroleum discovery was made 
in Magallanes and a gas discovery in 
Arauco Provinces. The discovery hole near 
Lebu in Arauco encountered dry gas (vir- 
tually all methane) at 1,500 meters; how- 
ever, another wildcat at Lebu, one eastward 
near Pehuén, and two more northeast near 
Curanilahue all were abandoned as dry. 
Nevertheless, the verified presence of gas 
in the formations raised hopes of finding 
commercial accumulations of hydrocarbons 
in this part of Chile, and more exploration 


18 Converted from cubic meters using a factor 
of 35.3145 cubic feet per cubic meter. 

14 Empresa Nacional del Petroleo, Chile. Boletin 
Estadistico, Seccion Tecnica, 4? Trimestre y 
Anual V. 42, 1968, 58 pp. 

Memoria Anual, 1968, 16 pp. 
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was planned during 1969, including the 
deployment of one of the seismic crews 
from Magallanes. 

Production of crude petroleum by ENAP 
recovered remarkably in 1968 with an 
increase of 10.7 percent after 3 consecutive 
years during which output declined. Daily 
production averaged 37,418 barrels and 
total output for the year amounted to a 
record of 13,695,400 barrels, about 9,000 
barrels more than the previous record set 
in 1964. Increased production was attrib- 
uted mainly to extension of the Cafadon 
field on the mainland and of the Catalina 
Sur field on Tierra del Fuego. Production 
at Cafiadón increased 139 percent to nearly 
1.5 million barrels as this field became the 
second largest mainland producer. At Cata- 
lina Sur, new wells helped increase pro- 
duction 82 percent to approximately 1.17 
million barrels. The 1968 production rec- 
ord was also bolstered by a notable in- 
crease in output at the large Calafate field 
on Tierra del Fuego which helped to offset 
production losses at many fields, particu- 
larly at the other major mainland fields. 
Overall, the share of total production con- 
tributed by fields on Tierra del Fuego in- 
creased slightly to 52.2 percent. À com- 
parative table of production by field for 
1967 and 1968 follows: 


Thousand 
Location and field 42-gallon barrels 
1967 1968 
Mainland: 
Daniel... 1,952 1,707 
Daniel Este „54 1,469 
Cañadö nn 627 1,498 
Posesión.........-.....--.-- 1,292 1,216 
Others 619 615 
Total- o :dc2ciecciux 6,082 6,505 
Tierra del Fuego 
el..ncccuotaddzsu iden 1,722 1,682 
Calaf ate 1,289 1,539 
Catalina Sur..............- 644 1,174 
Tres Lagos 639 743 
Other --------.. 2,098 2,052 
TO eneen eais 6,837 7,190 
Grand total.............. 12,869 18,695 


In accordance with an agreement con- 
cluded with Yacimientos Petroliferos Fis- 
cales of Argentina in 1966, ENAP trans- 
ported approximately 1.9 million barrels 
of crude from Argentina’s Condor and 
Cerro Redondo fields through ENAP facili- 
ties to its Gregorio terminal. For its serv- 
ices, ENAP collected about 281,000 barrels 
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on a toll basis and also purchased about 
157,000 barrels in addition for refining in 
Chile. 

The major part of the country’s liquid 
fuel needs continued to be satisfied by out- 
put of the Concón refinery near Valparaíso 
and the Concepción refinery near Concep- 
ción. During 1968, 14,951,700 barrels of 
crude were processed at Concón, 11,484,560 
barrels at Concepción, and 502,430 barrels 
at the small topping unit at Manantiales. 
The total volume of crude processed was 
nearly 8 percent more than in 1967, and 
Chilean crude provided about two-thirds 
of the 1968 total compared with slightly 
less than half that processed in 1967. 'The 
net production for sale of the two large 
refineries for 1968 was as follows: 


Net production 
(thousan 
42-gallon barrels) 


Concón Concep- 
ción 


Product 


Aviation gas oline 228 
Other gasoline and naphtha...... 4,294 4,858 
Kerosine MaMMŅMiMMMMMM „146 1,811 
Distillate fuel oil...............- 2,174 2,408 
Residual fuel oil................ 5,870 2,185 
Liquefied petroleum gas 495 1,190 
Other, including solvente 2 

Fot! 13,981 11,402 


Ground was broken for the installation 
of a new atmospheric distillation unit at 
the Concepción refinery by The Lummus 
Co. This unit is designed for a crude petro- 
leum capacity of about 27,000 barrels per 
day and will increase total refinery crude 
capacity to about 63,000 barrels per day 
when the unit goes on stream in 1970. 

Storage facilities were completed at the 
Linares and San Fernando pumping and 
distribution stations along the Concepción- 
Maipü (Santiago) pipeline, and automatic 
liquefied gas bottling equipment at both 
stations was expected to be operational by 
mid-1969. A liquefied gas receiving and 
storage terminal at Antofagasta also was 
completed in 1968; installation of auto- 
matic bottling equipment was planned in 
1969.5 


Petrochemicals.—Several petrochemical 
facilities were under construction in the 
Concepción area during 1968. All were 
scheduled for completion during 1970. The 
French subsidiary of The Lummus Co. was 


15 Work cited in footnote 14. 
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building a $14 million ethylene plant for 
ENAP at the Concepción refinery. This 
unit is designed to produce 60,000 tons of 
ethylene annually as well as substantial 
quantities of liquefied petroleum gas. 

An $8 million chlorine and caustic soda 
plant was being constructed by Lurgi 
Geselschaffen for Petrochimica Chilena, 
S. A., a  Government-owned enterprise 
formed in 1967 by ENAP and CORFO. 
Annual output of the plant is expected to 
be about 33,000 metric tons of chlorine and 
37,000 tons of caustic soda. 

Petrochímica Dow, S.A. (PETRODOW), 
jointly owned by The Dow Chemical Co. 


MINERALS YEARBOOK, 1968 


(70 percent) and Petrochímica Chilena 
(30 percent), began work on a $30.5 mil- 
lion, three-plant complex designed to pro- 
duce 18,200 tons of vinyl chloride, 15,000 
tons of polyvinyl chloride, and 20,000 tons 
of low-density polyethylene annually. 

A proposal to establish a large plant near 
Punta Arenas to utilize natural gas as raw 
material to produce ammonia, urea, and 
other fertilizer products, mainly for export, 
was still under consideration, but no defini- 
tive action was taken to implement such a 
project.“ 


16 Work eited in footnote 14. 


The Mineral Industry 
of Mainland China 


By K. P. Wang ! 


Mainland China continued to be an 
important mineral producer by world 
standards, but mineral output value (mine 
output plus value added derived from 
smelting and processing) stil had not 
returned to the $4 to $4.5 billion level 
estimated for 1966. Economic conditions 
in 1968? did show considerable improve- 
ment over those in 1967 when the politi- 
cally inspired Cultural Revolution seriously 
disrupted production. During the first half 
of 1968, national efforts were still being 
directed towards ending violence and dis- 
order, but by the second half, most of the 
large mines and plants were again operat- 
ing at pre-Cultural Revolution levels. 
Meanwhile, capital construction and mine 
development programs were far behind 
schedule. 

A significant development in 1968 that 
directly influenced mineral output was the 
Chinese People’s Liberation Army’s (PLA) 
role in maintaining order. The PLA was 
given unprecedented access to management 
of the economy, and dominated many of 
the Revolutionary Committees and Great 
Revolutionary Alliances which were 
created to stimulate production. In con- 
trast, the Cultural Revolution Committee 
lost considerable ground, with only five 
of its original 17 members still in power 
by February. While overall conditions had 
greatly improved, political turmoil had not 
been totally eliminated. At the steel center 
of Wuhan in central China, for example, 
fighting was reported as late as July 1968. 

The raw material supply and products 
delivery systems were brought under con- 


trol by late 1968. The railways had been. 


in turmoil since the early days of the 
Cultural Revolution when Red Guard stu- 
dents coming from various parts of the 
country overloaded the normal traffic. 


Their subsequent involvement in policy 
and management matters of railways and 
industry made for further confusion. A 
series of three national railway conferences 
covering November 1967 to May 1968 
and direct intervention by the Premier 
finally settled the many factional disputes 
and fighting that had flared up. In order 
to bring production back to normal, Mao 
extolled workers and told the students to 
go home during a speech in August at the 
famous steel center of Anshan. An effort 
to control scientists and technicians through 
the Party, however, resulted in lower 
morale and a slowdown in research and 
development. In agriculture, 1968 was 
another bumper crop year, even though 
fertilizers were in short supply. Imports and 
exports both declined, despite improve- 
ments in the economy late in the year. 

Production at the Taching oilfield in 
Manchuria—the country’s leading oilfield 
and model industrial city—reached a 
record high, following resolution of politi- 
cal disputes. Past production also may have 
been greater than what was credited by 
most foreign observers. There was no fur- 
ther information on the Shengli oilfield in 
Shantung, but another potentially impor- 
tant oilfield was reported—Shashih in 
Hupeh. 

By late 1968, the Chinese Communists 
claimed that many of the large coal mines 
had topped their monthly output targets 
and were doing better than in earlier 
periods of the year. 

Steel operations at the Anshan works 
returned to normal, with an alltime high 
output claimed at yearend. The Wuhan 
works probably was idle for most of 1968, 


1 Supervisory physical scientist, Division of 
International Activities. 


2 Far Eastern Economic Review 1969 Year- 
book (Hong Kong). 1969, pp. 135-155. 
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while output at the Paotou works increased 
considerably. A modern heavy media plant 
was installed at the Lungyen iron mine in 
Hopeh. Output of domestic fertilizer in- 
dustry remained grossly inadequate. As 
construction projects began again at year- 
end, many cement plants resumed full- 
scale operations. The Cultural Revolution 
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even hit mineral industries like asbestos 
and fluorspar, creating temporary short- 
ages. Basic geological surveys were carried 
out, with significant discoveries reported 
for even remote Tsinghai. On December 
27, 1968, mainland China exploded a 
second hydrogen bomb in its seventh 
nuclear test. 


PRODUCTION 


The Peking official organ—Jen-min Jih- 
pao (People’s Daily)—practically ignored 
the state of the economy in its 1969 New 
Year's editorial. For a second consecutive 
year the Chinese Communists made no 
nationwide claims for major production 
items, except for oil and salt. Although 
overall production was considerably higher 
than in the disastrous year of 1967, the 
Chinese would rather make output com- 
parisons with the output of the good year 
of 1966. There was still hardly any men- 
tion of the Third 5-Year Plan, supposed 
to have started in 1966. 

High outputs were recorded for oil, 
coal, and salt, three commodities little 
affected by the political turmoil. Cement 


production was still below demand, as was 
that of many types of steels. Nonferrous 
base metals were still extracted in relatively 
small quantities, with none of the sup- 
posedly important discoveries brought into 
production as yet. Output of export metals 
like tin, tungsten, antimony, bismuth, and 
mercury changed little; apparently, large 
quantities were being stockpiled because of 
difficulty of selling in world markets. 

Coal and steel each accounted for about 
one-third of the country's 1968 mineral 
output value; petroleum, nonferrous metals, 
and cement together made up a little more 
than one-fourth. At yearend 1968, serious 
efforts were being made to increase mineral 
production. 
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Table 1.—Mainland China: Production of mineral commodities e 
(Metric tons unless otherwise specified) 
Commodity 1964 1965 1966 1967 1968 
METALS 
Aluminum: 
i d Ldu LS occ 400,000 400,000 400,000 350,000 380,000 
lr; ³ð a 200,000 200,000 200,000 175,000 190, 000 
Metal, refinedꝶ 2... 222. 22.2... 100,000 100,000 100,000 80,000 90,000 
Antimony, minen „ 15,000 15,000 15,000 12,000 12,000 
Bismuth, minnckkkk.kdl. ee 300 800 300 250 250 
SSPD 
3 ĩ at dd E EE EE E ee 90,000 90,000 90,000 80,000 90,000 
Metal, FC ee Gee ee eee 100,000 100,000 100,000 90,000 100,000 
G G!;;* ˙ d ee 8 troy ounces-- 60,000 60,000 60,000 50,000 50, 000 
Iron and steel: 
Here. ³ð 8 thousand tons.. 37,000 39,000 40,000 28,000 38, 000 
PIG NON cem y 8 do.... 18,000 19,000 20,000 14,000 19, 000 
Steel is eds epi ER S Dock we do 14,000 15,000 16,000 11,000 15, 000 
dp "o2 me MCN do.... 11,000 12,000 18,000 9,000 12,000 
EIOM EE AE E see ⁵ M M M M M M ˙M ͤ ˙ en rt — 100,000 100,000 100,000 90,000 100, 000 
Metal, . ĩðt³/ aa iu 100,000 100,000 100,000 90,000 100,000 
Magnesium udo d ⁵ĩðͤ vy ĩ é ĩ 8 1,000 1,000 1,000 1,000 ,000 
Manganese ore -M thousand tons 1,000 1,000 1,000 700 900 
Mercury... --------- ecu Deme me 76-pound flasks.. 26,000 26,000 26,000 20,000 20,000 
Molybdenum, mine 1,500 1,500 1,500 1,500 1,500 
SVEP a sossua cece Eleusu m aee e uu troy ounces.. 800,000 $800,000 800,000 600,000 700,000 
Tin, refined... tes Bek ae chee us long tons.. 25,000 25,000 22,000 20,000 20,000 
Tungsten concentrate, about 68 percent O ,000 15,000 15,000 15,000 15,000 
cs 
III.... ee eee LE 100,000 100,000 100,000 90,000 100,000 
Metal, refined w 90,000 90,000 90,000 80,000 90,000 
NONMETALS 
Ses ti au 120,000 180,000 140,000 150,000 150,000 
Bäle es sce he ete acelin wees 100,000 100,000 110,000 100,000 120,000 
Ser 8 thousand tons — 10,500 11,000 11, 000 8,000 : 
err ⁰⁰ LLL 00,000 220,000 250,000 250,000 250, 000 
Fl. 8 40,000 40,000 40,000 30, 000 30, 000 
GYPSUM ä ⁰⁵ꝙâAAÿꝗÿ y . tU ee ais 600,000 600,000 600,000 500, 000 500, 000 
Magnes ite thousand tons 1,000 1,000 1,000 800 900 
Phosphate rock k do- 800 900 1,000 1,000 1,000 
Portez ca e ß, ELE do.... 1,800 1,500 1,500 1,500 1,500 
Sd cee eee eee cance Sone gece do.... 10,000 18,000 18,000 18,000 15,000 
I aes nee eee i ee he a ee. 250,000 250,000 250,000 250, 000 250, 000 
J7!!õͤõͤͤ ͥ ³·Ü ͥ . 8 150,000 150, 000 150, 000 150, „000 150, 000 
MINERAL FUELS 
6! ꝛĩ²ꝛmũ m 8 thousand tons.. 290,000 800,000 325,000 225,000 300, 000 
S ³o»www 8 do 15,000 16,000 17,000 13, 000 15, 000 
Petroleum 
F succ ee ³⁰˙ ³mꝛↄ¼ ee EE do 8,500 10, 000 13,000 11,000 15, 000 
Refinery produetsss css csse sre do 8,000 9,000 12,500 10,000 14, 000 
e Estimate. 


1 Mostly diasporic bauxite. Data shown include only the bauxite for aluminum manufacture; in addition 
100,000 to 200,000 tons was produced each year for making refractories. 


2 Converted to equivalent 50 percent Fe ore. 


TRADE 


Overall trade volume of mainland China, 
never much of a trading country, con- 
tinued to decline, to possibly only $3.5 
billion in 1968. The bulk of the year’s 
trade was with free world countries; trade 
with communist countries, primarily East 
Europe and the Soviet Union, apparently 
was below 10 percent of the total. Both 
minerals and metals remained significant 
in total trade. Much of mainland China’s 
mineral-related trade with the outside 
world involved export of traditional com- 
modities—nonferrous metals, coal, cement, 
salt, and various other nonmetallics, and 


industrial, 


import of large quantities of fertilizers, 
sizable tonnages of steel products, 
some new plant, 
equipment. 


For lack of published trade figures on 
mainland China, mineral trade data on 
other countries were used to detect trends. 
Although the Soviet Union was no longer 
the principal purchaser of Chinese export 
minerals and metals and supplier of petro- 
leum products, Soviet imports of tin and 
tungsten, for example, were so great in 
the late 1950’s and early 1960’s that the 
tonnages reflected Chinese output. Main- 


and 


and mining 
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land China now trades with many other 
countries in small individual transactions. 

Japan has reemerged as mainland China's 
leading trading partner, primarily send- 
ing fertilizers and steel products to China 
in return for raw ores and metals. During 
1968, Chinese fertilizer purchase contracts 
totaled 5.5 to 6.5 million metric tons, of 
which possibly 2.7 million valued at per- 
haps $38 to $40 per ton were with Japan. 
Japanese shipments of steel products to 
mainland China in 1968 totaled just over 
1 million tons valued at roughly $136 
million—sheets, plates, tubes and pipes 
were the principal items. Some of the 
more important Japanese mineral imports 
from China in 1968 were as follows, in 
metric tons: Antimony ore, 1,290; man- 
ganese ore, 30,771; tin, 496; mercury, 13.6; 
fluorspar, 111,240; salt, 719,058; and 
steatite and talc, 57,223. During the last 
5 years, other lesser Japanese imports 
from China included iron ore, pig iron, 
coking coal, anthracite, alumina shale, and 
barite. 

Western Europe supplied the rest of the 
Chinese fertilizer imports, mainly through 
a consortium called NITREX. West Ger- 
many ranked second to Japan in supplying 
steel products and was one of the larger 
importers of China's export metals. Various 
Western European countries furnished 
scrap iron and copper products to China, 
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while some copper came from Chile. Gold 
and platinum were purchased by the 
Chinese in the London market. Sizable 
phosphate rock tonnages came from North 
Africa. It has been difficult to account for 
all the tin and tungsten coming out of 
mainland China, although tonnages have 
been much below estimated production; 
this suggests stockpiling by the Chinese. 

During recent years, an Imperial Smelt- 
ing Process (ISP), nonferrous smelter was 
contracted from the United Kingdom; 
basic-oxygen furnace (BOF) units were 
ordered from Austria; copper and iron 
mining equipment came from Sweden; 
fertilizer plants were purchased from the 
United Kingdom, Italy, and Japan; a West 
German Lurgi gas plant was being built; 
a large rolling mill from a European con- 
sortium was being negotiated; and petro- 
chemical plants were ordered from Europe. 
While difficult to confirm, it can be sur- 
mised that the ISP plant was still in the 
planning stage, the BOF’s and Lurgi plant 
were probably completed, the rolling mill 
was temporarily shelved, and only some 
parts of the petrochemical plants were in- 
stalled. The Cultural Revolution probably 
had much to do with various shelved con- 
tracts and programs and absence of signifi- 
cant new purchases of mineral-related 
plants and equipment. 


COMMODITY REVIEW 


METALS 


Aluminum.—The Fushun plant in Man- 
churia, rated at perhaps 80,000 to 100,000 
tons of metal yearly, has been the key to 
Chinese aluminum production. In recent 
years, the Chinese were seeking European 
and Japanese help in expanding aluminum 
facilities, apparently to no avail as yet. 
Aluminum wire in the place of copper wire 
for generators was trial-tested at a Han- 
chow plant. 


Antimony.—China retained its position 
as. the world's leading antimony producer. 
National production showed little change 
from that of the previous year, and main 
sources were still Hsikwangshan in Hunan 
Province with secondary sources in 
Kwangsi Province. At the last Canton Fair 
in the fall of 1968, Hibino Metal Indus- 
tr'es booked 1,800 tons of Chinese antimony 


ore (about 60 percent antimony grade) at 
around $7 per unit for Japan. Europe, as 
well as Japan, was anxiously awaiting 
Chinese offers of antimony in the forth- 
coming Spring 1969 Canton Fair. 


Bismuth.—Mainland China has long 
been an important bismuth producer, 
usually contributing 5 to 10 percent of 
the world total. As in previous years, the 
bulk of the bismuth, found in association 
with tungsten and nonferrous metals, was 
exported. 


Copper. The country continued to ex- 
perience an acute shortage of copper. For 
example, at yearend 1968 the Chinese 
were interested in buying 7,000 tons of 
Japanese copper, and in 1 week in early 
1969, they bought 2,000 tons in Western 
Europe through the London Metal Ex- 
change. This shortage had prompted the 
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country to utilize more aluminum for 
electrical use and to make special explora- 
tion efforts for copper. Several sizable 
porphyry copper deposits reportedly had 
been found in North China. Various 
attempts to purchase Japanese copper 
smelters, in order to exploit sizable reserves 
already delineated, have so far not been 
successful. The relatively small Shenyang 
nonferrous smelter in Manchuria, mainly 
a refiner of copper, has had political 
difficulties. 

Iron and Steel.—Iron and steel output 
was said to be above the 1967 level but 
not quite as high as in 1966. The Revolu- 
tionary Committees and Alliances, made up 
of PLA, labor and technocrat representa- 
tives, and Red Guards, had restored peace 
and order at most centers. By late 1968, 
high output claims, including monthly 
records, appeared. In fact, Chinese steel 
output in the second half of 1968 appeared 
to have been greater than in the corre- 
sponding period in 1966, thus indicating 
a very good year in 1969. 

The Cultural Revolution had brought 
mainland China's program to obtain foreign 
steel plants and know-how to fill the tech- 
nical void created by the Sino-Soviet rift 
to a virtual halt, because there was neither 
money and exports to pay for them nor 
the time to accommodate foreign experts. 
The European consortium rolling mill deal 
was shelved. There was no news on a steel 
tubing plant to be built by the West 
German firm, Mannesman A.G., and a 
large sintering and pelletizing plant which 
the Japanese firm, Hitachi Shipbuilding 
Co., was negotiating to construct. A wire 
rod mill was installed by the Japanese 
firm Kobe Steel a few years ago. The 
Austrians finally turned over the Linz- 
Donawitz (LD) oxygen converters they 
were building for the Taiyuan steelworks. 

Mainland China has always had trouble 
making complicated steel products, such 
as pipe, tinplate, hot and cold rolled sheet 
and coil, and special steels. To supplement 
domestic supply, sizable tonnages have 
been imported, even during recent years. 
From Japan alone, 1968 imports totaled 
1,028,000 metric tons, including about 
418,000 tons of sheets and plates, 276,000 
tons of tubes and pipes, and 268,000 tons 
of bars and rods. Japanese steel producers 
estimate that their total exports to main- 
land China in 1969 might be as high as 
1.3 million metric tons. 
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Some progress has been made in equip- 
ment manufacturing. The Chinese can build 
blast and open hearth furnaces, but not 
the conventional-type oxygen converters. 
In 1968, a 1,000-ton-per-day sintering plant 
was built at Tangshan. Mainland China's 
first locally made galvanizing facility re- 
portedly was completed at Sian, and various 
automatically controlled electric furnaces 
were put into operation. 

Anshan, a large integrated steel center 
by world standards with 10 blast furnaces 
ranging in size from 585 to 1,513 cubic 
meters and 25 open hearths, had been 
capable of producing about 6 million tons 
of steel ingot annually. With no work 
disruptions since August 1967, 1968 was 
a good year for Anshan, the mainstay of 
the Chinese steel industry. All output 
targets were reportedly fulfilled well ahead 
of schedule; monthly output levels in the 
second half of 1968 were, in fact, greater 
than the average monthly rate in 1966. 
It might be surmised that capacity output 
probably was achieved. Further, production 
in January 1969 reportedly surpassed the 
production level of December 1968. Techni- 
cally, many advances were reported for 
Anshan. Various methods of fuel injection 
into blast furnaces were introduced, in- 
cluding slurry coal, coal dust-heavy oil 
mixture, and tar and coal gas, to bring 
down coke consumption and improve smelt- 
ing efficiency. A record of 104 heats before 
relining the bottom was set at the No. 17 
open hearth furnace. Hundreds of new 
products were trial-manufactured at the 
seamless tube mill and other plants. 

The Wuhan steelworks, with two blast 
furnaces (one, 1,386-cubic meters and one 
1,436-cubic meters) , five open hearths (four 
500-ton and one 250-ton), three byproduct 
coke plants, and various rolling mills, had 
been rated at about 1.5 million tons of 
steel ingot annually for its "first stage" 
capacity. A third large blast furnace was 
near completion at yearend 1968. Produc- 
tion at Wuhan hit its stride briefly in 1966. 
Political trouble, at times involving fight- 
ing, on at least three subsequent occasions 
—early 1967, mid-1967, and mid-1968— 
hindered operations during most of 1967 
and half of 1968, but Wuhan reportedly 
achieved record output during the last 
quarter of 1968. 


The  Shihchingshan-Tangshan-Tientsin- 
Peiping complex, with an annual capacity 
of more than 1.5 million tons of steel, 
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had another fairly good year. Shihching- 
shan, with three blast furnaces (413, 512, 
and 963 cubic meters), three coke units, 
and top blown oxygen converters, has been 
the key in this complex. Injection of 
anthracite dust along with other fuels was 
successfully done at Shihchingshan. 

Facilities at the Paotou steelworks in- 
cluded a 1,515-cubic-meter blast furnace, 
a sintering plant, byproduct coke plants, 
possibly two 600-ton open hearths, and 
rolling mills. Paotou underwent a great 
deal of strife in 1967, but settled down in 
early 1968. A steady rise in production 
followed, and the 1968 targets for finished 
products as well as raw materials were 
fulfilled ahead of schedule. Paotou tested 
a rail and beam plant at yearend. Appar- 
ently, operations were finally normalized, 
although considerable basic construction 
probably still needs to be done. 

The Taiyuan steelworks was under con- 
struction when the Cultural Revolution 
began. Five blast furnaces (963 and 291 
cubic meters plus three smaller ones) and 
various steel furnaces, including open 
hearths, electric furnaces, and converters 
had already been installed, while some 
rolling mills were not quite finished. The 
steelworks was “seized” briefly in early 
1967, but went through a peaceful year in 
1968. The Austrians finally completed two 
55-ton LD furnaces for Taiyuan, which 
should be ready to start operations early 
in 1969. 

Chungking with three blast furnaces 
(the largest being 620 cubic meters) and 
all the necessary steel production equip- 
ment was rated at about 1 million tons of 
steel ingot per year. A somewhat outmoded 
steel plant, Chungking was not mentioned 
in the press as doing well in 1968. Early 
in 1969, however, Chungking apparently 
reestablishec normal operations. | 

Shanghai, mainland China's second rank- 
ing steel center in terms of overall output, 
reportedly fulfilled 1968 targets well ahead 
of schedule. At least eight small plants 
were in existence. Only a small part of the 
pig iron was produced in Shanghai, with 
much of the rest possibly coming from 
nearby Maanshan steelworks in Anhwei. 
Shanghai No. 1 was the most important 
plant, with two 255-cubic-meter blast fur- 
naces, two 70-ton open hearths, six 8-ton 
Bessemer and Thomas converters, two 30 
to 35-ton "homemade" oxygen converters 
(installed in late 1966), a slabbing mill, a 
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medium plate mill, and a forging mill, 
among others. It was claimed that the 
Shanghai No. 3 plant did particularly well 
in the latter half of 1968, with daily output 
of converter steel, electric steel, steel cast- 
ings, and other products topping all pre- 
vious records. Maanshan had 13 small 
blast furnaces ranging from 34 to 225 
cubic meters in size, some open hearth 
furnaces, and a heavy rolling mill. Shanghai 
and Maanshan together probably can pro- 
duce 2 to 3 million tons of steel annually. 

The Penchi (Penhsi) complex of some 
22 mines and plants became fairly inte- 
grated, with the addition of rolling mills 
and new steel furnaces, mostly electric, to 
complement the iron, coal, and refractory 
mines, the coke ovens, and the blast fur- 
naces. Roughly on a par with Taiyuan 
and Chungking in size, Penchi fulfilled 
1968 targets well ahead of schedule, and 
produced many new products, particularly 
special steels and high-grade alloy steels. 
Various techniques were adopted, including 
automatic control devices for electric fur- 
nace operations. 


Lead and Zinc.—The contract signed 
with the British firm Imperial Smelting 
Process, Ltd., in 1966 to use the ISP process 
in building a lead-zinc plant at Shaokuan 
in northern Kwangtung was apparently 
not yet implemented by 1968, because of 
internal confusion. Apparently, the plan 
was to produce 35,000 to 40,000 tons of 
zinc and 18,000 to 20,000 tons of lead 
annually. 

Second quarter zinc output at Shuikou- 
shan, a well-known old lead-zinc mine in 
Hunan Province, was reportedly more than 
double that of the first quarter It was 
further claimed that the mine was con- 
verted in a few years’ time into a modern 
operation capable of producing “hundreds 
of times" the pre-‘‘Liberation” level, which 
was obviously nominal. 

For the country as a whole, zinc was 
in short supply and the Chinese were in- 
terested in buying 10,000 tons annually 
from the Japanese. 


Magnesium.—Chinese negotiations with 
Furukawa Magnesium Co. of Japan to help 
build a  3,000-ton-per-year plant fell 
through. Meanwhile, mainland China con- 
tinued to produce about 1,000 tons of 
magnesium annually from an old plant 


*'Ta-kung-pao (Peiping). Sept. 1, 1968, p. 1. 
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which was built during the Japanese 
occupation. 


Manganese.—Chinese manganese ore out- 
put ranked about fifth in the world, al- 
though production still had not returned 
to the 1966 level. Improved conditions in 
steel smelting should raise future demand 
for manganese somewhat. Hsiangtan in 
Hunan, Mukwei and Leiping in Kwangsi, 
Chin Hsien and Fangcheng in Kwangtung, 
Tsunyi in Kweichow, and Wafangtzu in 
Manchuria were the main producers. A 
small surplus was exported. 


Mercury.—Although mercury output 
probably was no more than in 1967, the 
country was still prominent among world 
producers. Southwest China, particularly 
Tungjen in Kweichow, produced the bulk. 
The Soviets took about 35,000 flasks of 
Chinese mercury in 1962, as compared 
with approximately 1,000 flasks annually 
in 1966-67. Many countries now import 
mercury from China, but all in small 
quantities, including about 400 flasks im- 
ported by Japan in 1968. 


Molybdenum.— The Chinese had not yet 
fully developed several large molybdenum 
deposits; however, for some time hundreds 
of tons of concentrates have been exported 
yearly from existing mines. 


Tin.—The Soviet Union imported 17,400 
long tons of Chinese tin in 1960 and only 
100 tons in 1967. Accountable free world 
imports from mainland China have de- 
clined from 5,000 to 7,000 tons annually 
in 1962-65 to only about 3,000 tons in 
1967—68. In recent years, annual tin con- 
sumption within the country has been 
variously estimated at 5,000 to 7,000 tons. 
Facilities for making tinplate were still 
inadequate, and large purchases had to be 
made from Japan and elsewhere. For 1968 
combined tin output from the two tin 
centers of China—uchiu in Yunnan and 
Fuhochung in Kwangsi—has been esti- 
mated at 20,000 tons. Apparently, con- 
siderable tin has been stockpiled in recent 
years. Japanese merchants believe that 
Chinese tin exports were about to achieve 
a phenomenal revival in free world markets. 


Titanium.—A few years ago, the Chinese 
were exploring the possibility of purchasing 
a titanium plant from the Japanese. During 
1968, Japan exported 3,077 metric tons 
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of titania ((TiO2) to mainland China worth 
about $1 million, indicating the need there 
for white pigment. 


Tungsten.—Despite higher prices, Chi- 
nese exports of tungsten concentrates de- 
clined in recent years. In 1960 the Soviet 
Union imported 18,900 metric tons of 
tungsten concentrates from mainland China 
but after the Sino-Soviet rift, it only im- 
ported 600 tons in 1967. Contrasting this, 
free world imports have risen from 2,000 
tons in 1964 to 8,000 tons in 1966 and 
7,000 tons in 1967. According to the 
United Nations Conference on Trade and 
Development (UNCTAD) Committee on 
Tungsten, total tungsten imports by the 
free world from China in 1968 seem to 
have been lower than the tonnage in 1967. 
For the past 3 years total tungsten produc- 
tion by mainland China, mainly wolf- 
ramite from Kiangsi Province, has been 
estimated at about 15,000 metric tons of 
concentrates or roughly 8,000 tons of 
tungsten content—some 25 to 30 percent 
of the world output. Three-quarters of the 
1966 output was exported, as compared 
with less than half of the 1967 output. 
This suggests more stockpiling within the 
country. Some merchants feel that the high 
calcium content of certain Chinese tungsten 
concentrates recently offered for sale (pos- 
sibly scheelite from Hunan Province mixed 
with high-grade wolframite) makes market- 
ing difficult. Others believe that the Chi- 
nese might well make a serious effort to 
sell more in the forthcoming Canton Fair. 


Uranium.—On December 27, 1968, 
mainland China exploded its second hydro- 
gen bomb, which was the seventh nuclear 
test since October 16, 1964. This latest 
fusion-type explosion, again taking place 
at Lap Nor in Sinkiang Province, followed 
an earlier one on June 17, 1967, and five 
fission-type nuclear blasts. The Chinese 
have also been working on warhead devices. 
Two plutonium feactor plants apparently 
were in existence. However, in the last 
two tests, uranium-235 was used to set off 
fusion rather than the more conventional 
plutonium. The proceessed uranium-235 
came from a gaseous diffusion plant near 
Lanchow in Kansu. A large hydroelectric 
facility nearby furnished the power for the 
Lanchow plant. By choosing this tech- 
nological route, mainland China probably 
shortened its nuclear schedule and assured 
lower future costs. 
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Maishan and Chushan in Chuannan of 
Kiangsi Province and  Hsiachuang of 
Weiyuan of Kwangtung Province constitute 
three of the newer uranium mines. Bene- 
ficiation and processing facilities have been 
built at Chuchou in Hunan with Czecho- 
slovakian assistance. 

Nuclear development in mainland China 
reportedly had been temporarily slowed 
down by military intervention in scientific 
affairs to which scientists objected. 

Other Metals.— Various rare-earth metals 
and alloys for use in the optical, metal- 
lurgical, and nuclear energy industries 
were produced at Chinchow in Manchuria 
and elsewhere. In recent years, the China 
National Metals and Minerals Import and 
Export Corporation had offered selenium 
and gallium of 99.99 percent purity for 
export. 


NONMETALS 


Asbestos. Production of asbestos—mainly 
long fiber, chrysotile type—has been in- 
creasing in recent years. The Cultural 
Revolution, however, has held down pro- 
duction temporarily to possibly 150,000 
tons per year. Nonetheless, mainland China 
probably ranked within the first five world 
producers in 1968, providing possibly 4 
percent of the world total. The bulk of 
the output came from Shihmien in 
Szechuan, where a dozen new projects were 
completed recently, and a new large and 
high-grade orebody was reportedly dis- 
covered. Normally a small exporter, main- 
land China made inquiries in 1968 about 
importation of Canadian asbestos. Chinese 
and Canadian asbestos experts have ex- 
changed visits, and the Chinese were in- 
terested in buying Canadian beneficiation 
equipment for Shihmien. 


Barite.—Barite production may have 
attained a record 120,000 metric tons in 
1968, because of the accelerated domestic 
oil drilling program. This would represent 
2 to 3 percent of the world total. The 
industry apparently has good potential for 
expansion. Meanwhile, there seemed to 
be a temporary shortage, because Japan, 
the principal purchaser of Chinese barite 
abroad during 1966—67 (37,680 tons in 
1966 and 26,695 tons in 1967), did not 
take any in 1968. Poland imported about 
3,000 tons of barite from China in 1967. 


Boron Minerals.—A surplus of borax 
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continued, although no specific informa- 
tion was available on the extensive boron- 
bearing lake deposits in the Iksaydam area 
of Tsaidam, Tsinghai Province. 


Cement.—Cement production still had 
not returned to the 10-million-ton level by 
1968, although an increase over 1967 
production was apparent. After a fairly 
successful year in 1966, the entire cement 
economy was bady disrupted by the Cul- 
tural Revolution, from raw materials to 
production, distribution, and consumption. 
The upturn in 1968 was less spectacular 
than in many other industries, because con- 
struction activities were slow in getting 
started again. An indication of adverse 
supply within China was that imports by 
Hong Kong—the main purchaser of sur- 
plus Chinese cement—declined from 690,- 
000 tons in 1966 to 390,000 tons in 1967, 
and only about 132,000 tons during the 
first 11 months of 1968. 

More than half of the approximately 50 
large and medium-sized cement plants 
(100,000-ton to 1-million-ton annual capac- 
ity) were mentioned in the Chinese press 
during 1963—66, and it was claimed that 
about a dozen modern plants and some 
100 very small plants had been built dur- 
ing this period. The World Cement Direc- 
tory‘ lists the known Chinese plants and 
their capacities. Some of the newly built 
larger ones were Tatung in Shansi, Xun- 
ming in Yunnan, Yao Hsien in Shensi, 
Yungteng in  Kansu, Chungking in 
Szechuan, Kwangchow in Kwangtung, 
Liuchow in Kwangsi, Kweiyang in Kwei- 
chow, Mutanchiang in Kirin, and Nanping 
in Fukien. Hardly any new plants were 
reported for 1967. 

Domestically designed and built, China's 
largest modern cement plant—Hantan 
(south of Shihchiachuang) in Hopeh Prov- 
ince, rated at possibly 1 million tons annual 
capacity—went into operation in late 1968." 
According to the New China News Agency, 
a 300,000-ton-per-year rotary kiln con- 
structed by the Lanchow Petrochemical 
Machinery Plant in “ansu and placed in 
production in early 1968 became China's 
largest operating kiln. The Tungfeng in 
Huangshih (Hupeh), the Red Flag in 
Sian (Shensi), and the Tsinan in Shantung 


were among cement plants mentioned as 


* CEMBUREAU, The European Cement Asso- 
ciation. (Paris). World Cement Directory. 1965, 
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having done well in 1968. The Chaohu 
cement plant in Hofei, Anhwei illustrates 
what the cement industry as a whole 
probably went through. After a Revolu- 
tionary Committee was formed in August, 
Chaohu's monthly cement output reportedly 
increased 78 percent in September, 69 
percent in October, and 24 percent in 
November. This indicates that perform- 
ance in the first half of 1968 was very bad, 
whereas output by the last quarter had 
attained high levels. 


Diamond.—Commercial production of 
synthetic diamonds apparently commenced 
at a metallurgical plant in Tsingtao, Shan- 
tung, in mid-1968, after a period of 
successful experimentation." Proud of their 
achievement, the Chinese communists 
noted that few countries have the capability 
to make synthetic diamonds. 

Changte in the Yuangchiang Basin of 
western Hunan is the only diamond mine 
known to have been worked in China. 
Reportedly, diamond deposits have also 
been found in Kweichow and Shantung 
Provinces. 


. Fertilizer and Chemical Materials.—The 
highest estimate for fertilizer production 
within mainland China during any year 
has been about 10 million metric tons and 
the lowest, approximately 5 million tons. 
Nonchemical fertilizers, such as ground 
phosphate rock, were undoubtedly included 
in the figures. A reasonable guess for pro- 
duction of chemical fertilizers by China 
during 1968 is 6 to 8 million metric tons. 
One source’ describing the fertilizer in- 
dustry in some detail indicates that about 
a dozen common types of chemical fer- 
tilizers were being produced. Possibly 250 
plants were in existence, including perhaps 
150 small nitrogenous fertilizer plants using 
a process designed by the Vice Minister of 
Chemical Industry. Three-fourths of the 
national output was said to be nitrogenous 
and one-fifth phosphatic. Small plants ac- 
counted for about a third of national 
capacity. Nanking, Kirin, Chuchow, 
Luchow, and Canton were among the 
newer large plants. 

Mainland China needs much more fer- 
tilizer than it can produce. Apparently, 
the country purchased 5.5 to 6.5 million 
tons of chemical fertilizers in 1968, com- 
pared with roughly 5 million in 1967, 3.5 
million in 1966, and 2.5 million in 1965. 
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One source? indicated that China con- 
tracted with the European consortium of 
NITREX to obtain 3.4 million metric tons 
of ammonium sulfate equivalent, valued 
at more than $100 million for delivery 
between June and December 1968 and, if 
necessary, extended into early 1969, be- 
cause of the harbor handling difficulties in 
coastal China. A year ago deliveries from 
Europe were less than contracted, partly 
because of the closing of the Suez Canal. 
The Japanese contracted to deliver about 
2.4 million tons of ammonium sulfate 
equivalent in 1967, and possibly 2.7 million 
in 1968 at roughly $38 to $40 per ton 
c.i.f. Actual Japanese trade returns, how- 
ever, account for only 1.74 million tons 
valued at $65 million in 1967 and 1.76 
million tons valued at $75 million in 1968. 
Breakdown of Japanese fertilizer exports to 
mainland China was as follows, in thou- 
sands of metric tons: 1967—ammonium 
sulfate, 974; urea, 422; and ammonium 
chloride, 320; and 1968— ammonium sul- 
fate, 747; urea, 655; and ammonium chlo- 
ride, 335. In addition, China imported 
750,000 tons of phosphate rock from 
Morocco in 1967 and more than half a 
million tons during the first 10 months of 
1968. Late in 1968, the Canadians were 
hopeful that potash could be sold to main- 
land China in the future. 

Pyrite production of perhaps 1.5 million 
tons which came mainly from Hsiangshan 
in Anhwei and Yingte in Kwangtung and 
byproduct sulfur from nonferrous ores were 
used in sulfuric acid manufacture. Addi- 
tional pyrite was produced in Szechuan 
and Shansi Provinces, but output is not 
included in this estimate, since this pyrite 
was converted to about 250,000 tons of 
elemental sulfur, a part of which was ulti- 
mately exported. Phosphate rock produc- 
tion was about 1 million tons in 1968, 
coming mainly from Chinghsiang in Hupeh, . 
Kaiying in Kweichow, and, to a lesser ex- 
tent, Liuyang in Hunan and Nantung in 
Kiangsu. Mainland China not only im- 
ported phosphate rock, but also some 
apatite from Laokay, North Vietnam. 


Fluorspar.—Chinese fluorspar production 
was perhaps 7 to 8 percent of the world 
total. Output from Chekiang and North 


* New China News Agency (International 
Service in English; Peiping). July 23, 1968, p. 1. 

* Chemical Engineering. V. 75, No. 12, June 
3, 1968, pp. 44-46. 

8 NITROGEN, British Sulfur Corp., Ltd., 
(London). July-August 1968, pp. 1-2. 
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China remained steady, but Kwangsi Prov- 
ince has become a significant new source. 
The bulk of the fluorspar has been tradi- 
tionally exported. During 1967, importing 
countries gave the following figures, in 
metric tons: Japan, 129,291 (111,240 in 
1968); U.S.S.R., 38,300; West Germany, 
12,789; Poland, 8,545; Netherlands, 8,142; 
and Belgium, 1,327. The Namaisho Co. of 
Tokyo contracted all fluorspar imports 
from mainland China for Japan. Within 
China, fluorspar was consumed in the 
manufacture of steel, aluminum, and 
ceramics, and in uranium processing. 


Magnesite.—Southern Manchurian mag- 
nesite found in a belt extending from 
Tashihchiao northeast to  Lienshankuan 
continued to be of great world significance. 
Output in 1968, although more than that 
in 1967, probably was stil below the 
million-ton level. Requirements for re- 
fractories by the steel industry did not 
reach high levels until the second half of 
1968. Anshan steelworks has pioneered the 
use of magnesia-alumina bricks for iron 
and steel smelting in China. Large amounts 
of magnesite and calcined magnesia have 
been traditionally available for export. 


Salt.—Mainland China retained its posi- 
tion as the second largest producer of salt, 
after the United States. Apparently, a 
record output of possibly 15 million metric 
tons was achieved in 1968. The Chinese 
Communists claim that the target for salt 
production in 1968 was fulfilled more than 
3 months ahead of schedule, and that the 
1967 quota was met as well? Operating 
conditions were excellent for all four main 
sea water salt producing provinces, with 
individual output considerably higher than 
last year. Many specific salt fields were 
mentioned in the press as having done well, 
including Tangku in Hopeh, Chintan and 
Nantung in Kiangsu, Yangkou and Tsing- 
tao in Shantung, Yingko and Fuchouwan 
in Liaoning, and smaller fields in Hainan 
and Tsinghai. The Tangku, Fuchouwan, 
and -Yangchiaokou saltfields were specifi- 
cally cited as establishing record highs. 

Although most salt was consumed for 
food purposes, industrial demand was ris- 
ing. In fact, the Chinese Communists were 
considering building more chemical works 
to use salt. Traditionally, surplus salt has 
been exported, principlly to Japan. About 
1 million tons went to Japan in 1968, and 
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contracts for future delivery to that country 
have been of this magnitude. The Chinese 
salt industry produced many byproducts, 
such as potassium chloride, bromine, boric 
acid, iodine, and barium chloride. Most of 
this byproduct output comes from the 
inland area of Tsinghai, where lake salt is 
produced instead of the usual sea-water 
salt. Tsinghai reportedly had topped 1967 
output by 32 percent and fulfilled the 1968 
target by September;” this also implies 
more salt byproducts. 


Steatite and Talc.—Chinese steatite and 
talc from Taling in Liaoning Province are 
world famous. Between one-third and one- 
half of the 1968 output was exported, 
with Japan the main purchaser taking 
30,961 tons of steatite and 26,262 tons of 
talc. The U.S.S.R. imported a combined 
17,600 tons of steatite and talc from China 
during 1967. 


MINERAL FUELS 


Coal.—For the most part, the coal in- 
dustry had a relatively peaceful and stable 
year. There was still considerable trouble 
at many times in late 1967 and early 1968, 
but by yearend the Chinese Communists 
claimed“ that 68 of the country’s 71 
principal coal mines, with more than 1 
million workers, had Great Revolutionary 
Alliances in control. The crippling trans- 
port bottleneck created by the Cultural 
Revolution was finally eased, although coal 
shortages were still noted for the fall of 
1968 in view of campaigns to conserve coal. 

Thus, the Chinese coal industry had 
substantially recovered from the catastrophe 
of the previous year. In fact at the turn 
of 1969, record high monthly outputs were 
claimed for many mines. These advances, 
nevertheless, did not make up for the poor 
to mediocre performances in early 1968, 
when many Alliances were first organized 
and the first of two 1968 National Coal 
Conferences was held. No national coal 
output figures, even in terms of percent- 
ages, were reported for 1968, although the 
tonnage in the second half probably was 
a half-year record for the last 5 years. 
It might be surmised that output in all 
of 1968 was still slightly below the 1966 
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level and output in 1969 could well top 
that for 1966, a record high year. 

The National Coal Conferences, political 
as well as technical in nature, were neces- 
sary from the viewpoint of returning the 
coal industry to normal operations. Chaos 
still existed in early 1968, when Alliances 
were established at the mines. Coal pro- 
duction greatly increased soon after the 
first conference, held around June. For 
example, July output was said to have 
been 160 percent more than that of June, 
and August output was 25 percent more 
than that of July. A second conference 
was held at the Fengfeng coal mine, Hopeh 
Province, in November. This conference 
was more technical, two of the technical 
slogans concerned streamlining tunneling 
and conserving mine timber; yet, extolling 
the achievements of the Alliances was still 
a prominent part of the deliberations. It 
was flatly stated that production at many 
coal mines in 1968 had surpassed the 
levels in 1966. 

Numerous coal mines were claimed to 
have fulfilled their 1968 output goals, as 
follows when available the number of days 
ahead of schedule is in parentheses: Kailan 
(14), Fuhsin (10), Tatung, Chihsi (10), 
Huainan, Shuangyashan (71), Fengfeng 
(48), Penchi (31), Peipiao, Liaoyuan, 
Chinghsing, Peking, Chiaotso (16), Hopi, 
Tzepo, Tsaochuang, Yangchuan, and many 
mines in Inner Mongolia, Manchuria, and 
southern China. It was also claimed that 
the combined average daily output rate of 
coal mines directly under the Ministry of 
Coal Industry (all the big mines) during 
the fourth quarter of 1968 was a record 
high for recent years (probably meaning 
the 1960's). 

Kailan's output was said to have been 
increasing since October 1967, with the 
tonnage in 1968 topping that in 1965 
by 13 percent. Fushun had trouble early 
in the year, but second quarter output was 
claimed to have been 70 percent greater 
than that of the first quarter; the third and 
fourth quarters showed further gains and 
at yearend, monthly production estab- 
lished record highs. Overall, Fushun out- 
put was not far behind the target for 
1968. Tatung was also producing at a 
record high pace during the last few 
months, after some trouble early in 1968. 
Huainan had political disturbances as late 
. as the first quarter, but managed to surpass 
its annual target. Fuhsin and Chihsi pro- 
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duced at an even pace, after settling their 
mild clashes in late 1967. Hokang, the 
only other Chinese coal mine normally 
producing more than 10 million tons an- 


. nually, did not resolve its political prob- 


lem until late in the year, as evidenced by 
the claim that output during October 1-8, 
1968, was 46.7 percent more than the 
corresponding period in September. After 
6 months of civil war in 1967 and con- 
tinued unrest during much of 1968 until 
the formation of the Alliance, the large 
and recently developed Pingtingshan Coal 
Mine at yearend finally surpassed the pre- 
vious daily output high and was heading 
for a new production plateau. Record high 
outputs were also reported for various 
smaller mines, including Chiaotso in 
Honan. 

Major coal deposits reportedly were dis- 
covered south of the Yangtze River in 
Hunan Province. This is significant because 
all large coalfields previously found in 
China have been in the north. There was 
news about capital construction in the coal 
industry too. More new coal pits were said 
to have started production in 1968 than 
in 1966. A “fully mechanized” modern 
shaft coal mine, with a capacity of “hun- 
dreds of thousands of tons" went on stream 
in Hsingtai, Hopeh Province, late in the 
year. A 600,000-ton coal mine was also 
completed in the Chiehfa mining center 
of Liaoning Province. A large shaft mine 
of several hundred thousand tons was 
opened up in Sinkiang. Another news 
item reported that an hydraulic coal opera- 
tion with a corresponding coal preparation 
plant of 3-million-ton capacity was started 
at the Luchiatun mine of Kailan Ad- 
ministration.” 


Petroleum.—Record oil output was ap- 
parently achieved in 1968, despite some 
labor trouble at — Taching—mainland 
China's foremost field—early in the year. 
Production of both refined and crude oil 
topped the 1966 levels slightly and the 
1967 levels, considerably. There was reason 
to believe that previously estimated oil 
outputs for the country may have been on 
the low side. Additional oil resources were 
also uncovered. The first deep oil drilling 
rig was successfully tested. There was more 
drilling in most of the fields. Refining 
facilities were expanded at Taching and 
elsewhere. Mainland China was reported 


12 Ta-kung-pao (Peiping). Aug. 17, 1968, p. 2. 
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to have four petrochemical plants: Taching 
(Lungfeng), Shanghai, Lanchow, and 
Fushun. 

Taching was prominent in the news in 
1968." Crude production at this field 
topped the “Third 5-Year Plan" target 
2 years ahead of schedule. Construction 
and development were pushed in anticipa- 
tion of a "leap forward" in 1969. Large- 
scale drilling apparently begun in 1963 
was virtually completed in 1968, with 
perhaps 1,000 wells in operation. Expanded 
operations at Lungfeng, Taching's refinery 
between Anta and Saerhtu, still were not 
processing all of the crude from the nearby 
oilfield. Surplus crude oil was sent to 
Dairen, Fushun, Lanchow, Shanghai, and 
Maoming for refining. If not already a 
fact, Taching's crude output may soon be 
pushing 10 million metric tons per year. 
The Peking Petroleum Institute moved to 
Taching in mid-1966. 

There was no additional news about the 
Shengli (Victory) field in Shantung, that 
is possibly located near the mouth of the 
Yellow River. During the early stages of 
development, it was thought that this oil- 
field had the potential to rival Taching's 
output. Another oilfield of possible future 
importance was reportedly discovered at 
Shashih in Hupeh, west of Tayeh. 

A Great Revolutionary Alliance was 
formed at the Karamai oil complex in 
Sinkiang—including the oilfields and re- 
fineries at Karamai and Tushantzu—on 
March 25, 1968, to normalize operations. 
The year's targets, including output of 
crude and refined oil and the footage of 
drilling, reportedly were fulfilled ahead 
of schedule.* In 1966 annual production 
of perhaps 2 million tons was achieved 
through drilling new oil wells, rejuvenat- 
ing abandoned wells, and improving the 
spacing of wells. Output in 1968 appeared 
to be at least as high as that of 1966. 

Output of the old Yumen field in Kansu 
reached an alltime high in 1968 of prob- 
ably over 2 million tons. "Bloody clashes” 
were brought to an end in 1967, and 
Chinese Communists claim that produc- 
tion of crude during every month in 1968 
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topped quotas—unprecedented in the his- 
tory of Yumen oilfield—and that daily 
output at yearend was 70 percent greater 
than that prior to the Cultural Revolution. 
Yumen's refinery also did well, but sur- 
plus crude was shipped to Lanchow as in 
the past. 

As an aftermath to an armed clash in 
August 1967, Revolutionary Committee for 
the Lanchow Refinery was set up in 
January 1968. Lanchow reportedly pro- 
duced at record tonnages in 1968, with 
targets for all major refined products 
fulfilled a month ahead of schedule. 
Lanchow with an annual capacity of per- 
haps 2 to 2.5 million tons has many kinds 
of facilities, including urea and petro- 
chemical plants. 

Shanghai, which has a large refinery 
with thermal cracking and platforming 
units, has also become an important center 
for manufacturing oil refining and drilling 
equipment. The Shanghai refinery had its 
share of troubles, but it apparently was 
working at capacity in 1968. Crude came 
primarily from Taching via Dairen, with 
some from the new Shengli field. The 
Fushun refinery, with two major units 
originally designed to process shale oil and 
probably additional facilities for treating 
regular crude, was operating at capacity 
at least in the latter half of 1968; crude 
oil from Taching was refined here, along 
with shale oil. Shale oil extraction was 
temporarily stopped in 1967. The premise 
that a refinery was operating at Mowming 
in wangtung was strengthened by state- 
ments suggesting that Taching crude was 
shipped to that location for refining. The 
Chinchou synthetic oil plant in southern 
Manchuria apparently was still operating. 

Mainland China has started to look 
into offshore exploration and drilling for 
oil. Since South China is short of oil, 
offshore work might have commenced along 
the coast of Kwangtung and Hainan. 
Reportedly, offshore equipment was pur- 
chased from West Europe and Rumania. 


18 Ta-kung-pao (Peiping). Jan. 5, 1969, p. 1. 

14 Ta-kung-pao (Peiping). Dec. 27, 1968, p. 1. 

15 Jen-min Jih-pao (People's Daily; Peiping). 
Dec. 10, 1968, p. 1. 


The Mineral Industry of Colombia 


By Gordon W. Koelling! 


In 1968 Colombian production of many 
metals and nonmetals registered gains, but 
production of oil and gas declined. The 
country continued to be the world's princi- 
pal source of emeralds, ranked about eighth 
in gold production, and was the only pro- 
ducer of platinum in South America. How- 
ever, the output of these items was not as 
important to the national economy as the 
production of commodities such as crude 
oil, iron ore, limestone, cement, and salt. 

The loan agreement with the U.S. Agency 
for International Development (AID), 
under which the National Minerals Inven- 
tory was initiated, was extended beyond its 
scheduled 1968 expiration date. This was 
done in order to permit the completion 
of field investigation work, especially core 
drilling. À mid-1969 target date was set 
for the completion of this project. 

On March 1, 1968, the Colombian Gov- 
ernment issued a decree to implement the 
new mining law enacted in 1967. This 
decree granted the Ministerio de Minas y 
Petróleos authority to set royalties, varying 
from 3 to 8 percent, on the mining of base 
metals. However, it specified that mining 
operations could not be required to pay 
royalties until their annual production level 
reached 30,000 tons in the case of native 
mercury ore; 150,000 tons of iron, lateritic 
nickel, titanium, and bauxite ores; or 100,- 
000 tons of other classes of base metal ores 
including sulfurous mercury and non- 
lateritic nickel. The decree also specified 
that mining companies must process their 
output within the country to the extent 
that this is technically and economically 


justified and must give preference to sup- 
plying the needs of domestic consumption 
and the demands of local metallurgical 
plants. 

A bill sent to the Colombian Congress by 
the President in December 1968 would 
provide for the cancellation of mining rights 
held by private concerns if: (1) within 3 
years the titleholders have not explored the 
deposits to determine probable reserves and 
average mineral content; (2) within 5 years 
the titleholders have not begun exploita- 
tion of the deposits; (3) once started, ex- 
ploitation is suspended for more than 1 
year except as a result of force majeure 
or other justified cause. This bill would 
also authorize the Government to declare 
as a national reserve any territory that 
offers petroleum possibilities. Such areas 
would be reserved for the Government- 
owned oil company, Empresa Colombiana 
de Petróleos (ECOPETROL), to explore 
and exploit directly or in association with 
other investors. Petroleum concessions in 
force and concession applications made 
prior to passage of the law would not be 
affected. 

A Presidential decree issued around the 
end of the year which reorganized the 
Ministerio de Minas y Petróleos, by creat- 
ing several new departments to expedite 
action on mining and petroleum concession 
applications. This decree also directed the 
Ministry to formulate an official policy on 
exploration, exploitation, refining, trans- 
portation, and distribution of minerals, 
petroleum, and their respective derivatives. 


1 Geographer, Division of International Ac- 


tivities. 


Table 1.—Colombia: Salient statistics 


Gross national product (GNP)... ...... millions. . 
Index of mineral industry production ! 
(1958 = 100) 

Value total export millions 
Value mineral commodity ex ports do.... 
Value total import?s do.... 
Value mineral commodity imports... ......... do.... 

P Preliminary. NA Not available. 

1 Crude minerals only. 


1964 1965 1966 1967 1968 » 
$3,691 $4,121 $5,084 $5,534 $6,100 
NA 146.5 140.9 188.5 NA 
$548 $539 $508 $510 NA 
$89 $104 $90 $82 NA 
$506 $454 $674 $497 NA 
$80 $63 $112 $51 NA 
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PRODUCTION 


Although the performance of the various 
sectors of Colombia's minerals industry was 
mixed, a majority of the commodities 
produced showed an increase in output. 
Production of iron ore, lead, limestone, 


cement, salt, natural gas liquids, and re- 
finery products rose significantly, but the 
output of pig iron was down slightly, and 
production of gold, silver, crude oil, and 
natural gas declined sharply. 


Table 2.—Colombia: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1964 1965 1966 1967 1968 » 
METALS 
Chromium: Chromite, gross weight. 400 260 ....... ....... ....... 
Gold, ]ͤ c esu 8 troy ounces.. 364,991 319,862 280,828 257,668 287,480 
Iron and steel: 
Iron ore and concentrate thousand tons 710 706 662 807 1,075 
Pig tron 28 252 Sica oleae cater a do- 205 204 169 207 199 
Steel ingots and eas ting do 280 242 217 252 265 
Lead, mine output, metal eontent 484 460 597 608 740 
Here.; sec wie 76-pound flasks. . 8 46 r 89 210 285 
Platinum group metals troy ounces.. 20,647 11,141 15,671 12,411 15, 076 
h ee ee ⁰⁰ʒ e uct do.... 180,666 115,866 r 106,757 110,442 100,844 
Zinc, mine output, metal content 4 80 506 57 
NONMETALS 
Ii. ⁵ ⁵ðH eee iS 10, 200 8,800 7, 400 6,007 7,570 
aoe hydraulic thousand tons.. 11,965 12,053 72,074 2,114 2,867 
ys: 
Kaolin (including china clay)..............- do...- 81 88 26 11 18 
r . meu ce O..-- 472 1,837 1,884 527 589 
Diatomitë ³˙wꝛ. oy ĩðê Z fut 8 281 S A oL oe 
Feldspar...........................-- thousand tons 12 11 19 18 22 
Gem stones: Emerald. ..............- thousand carats.. e 269 r 444 e 829 256 NA 
ö »õ¶hA - -- dcs thousand tons 108 112 115 e 78 NA 
Llmesi..-- bm. ⁊ mmDSKv.!.!.. E do 100 108 50 876 915 
Mane kttesesee ee 220 190 e 190 e 190 NA 
MM y A/ 2,911 3,275 
Quartz, quartzite, and glass sand thousand tons 185 150 9 
Salt: 
öö§ö;?i ³ A 8 do 289 280 301 810 817 
FͥÄ Ü.. tues cudcuscoroee 8 51 51 81 159 NA 
TotülcoLoallsanscecuccewotesncc6caesset do 340 381 382 469 NA 
Stone, n.e.s.: 
Dolomité......2-5:1-2222:zol:5202 v des TwS do 8 12 12 17 
Limes tone! d do 4,278 8,890 9,281 8,8351 8,987 
Marble eee cubic meters 650 1,700 n 3,665 4,895 
Sulfur, elemental. -......---.-. 2-2-2 eee 12,184 18,405 20,980 24,000 28,750 
Tale, soapstone, and pyrophyllite „195 ¢1,000 NA 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades thousand tons 5,000 8,100 272,500 8,100 293,000 
Coke, all types o .420 3 470 323 111 228 
Fuel briquets, all grades HO... uomeszo dues. -seeeces 14 16 
Gas, natural: 
Gross production. .............. million cubic feet.. 84,687 98,823 98,096 99,920 94,887 
Marketed 2222 ooo ee ct ca 0.... 26,919 31,788 „922 37,721 41,587 
N aaral gas liquids. ........ thousand 42-gallon barrels. . 1,658 1,636 2,079 2,914 4,800 
etroleum: 
Crude Ollie . EGER EE E do 62,596 72,670 71,430 68,877 68,435 
Refinery products:“ 
Gasoline and naphthas: 
Aviation gas oline do 540 786 784 746 684 
Motor gas oline do.... 11,312 712,881 18,182 13,277 18,842 
Naphthas do 7 177 187 4 2,844 
Kerosine and jet fuel: 
erosine. 2.505 ese ct eee ee Se do.... 1,798 1,940 2,102 2,540 2,958 
e ee do 195 244 396 526 885 
Distillate fuel oils... .................- do.... 4,128 4,487 4,849 6,629 7,480 
Residual fuel oil do.... 8,742 10,884 12,157 14,904 16,601 
1 petroleum gases do 485 r 890 r 655 862 , 188 
Lubricant do 372 448 480 415 423 
Asphalt and bitumen, refinery... ....... do.... 1,827 1,494 1,521 1,178 1,668 
Petroleum coke... .-.-...........------ do.... 540 6 60 708 896 
ther- i enenu be eapon a do 12,600 71,538 71,184 1,648 1,415 
C1JCCCö·Ü;à ndnd INESE do.... 732,536 735,822 738,054 42,886 50, 229 


e Estimate. v Preliminary. r Revised. 


NA Not available. 


! Carbon black and fertilizer materials are also produced, but level of output is unknown. 
? Reported by Banco de la 5 as precious metal refinery output. 
reeze. 


3 Includes 35,000 tons of coke 
! Includes refinery fuel. 
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TRADE 


The value of Colombia's mineral com- 
modity exports in 1967 was 9 percent less 
than during 1966 and 21 percent below 
the 1965 total. Petroleum, primarily in 
the form of crude oil, accounted for 91 
percent of the 1967 total. Approximately 
42 percent of all mineral shipments went 
to the United States. Other important 
markets were Trinidad and Tobago, Vene- 
zuela, and Peru. 


The total value of mineral imports de- 
clined 54 percent during 1967, primarily 
as a result of the 45-percent drop in iron 
and steel imports and a fairly general 
decline in receipts of other metals. The 
United States was the source of about one- 
fourth of Colombia's mineral commodity 
imports. Other important sources included 
Japan, West Germany, Canada, and the 
Netherlands Antilles. 


Table 3.—Colombia: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 


METALS 
Aluminum, metal, including alloys, all form 
Copper, SCPAD. c. i ule wr E 
]ron and steel: 
Scrap 


Lead, ore and concentrate 
Platinum, metal 
Zinc, ores and concentrate 


res and minerals, not further specified. dd 


NONMETALS 
Cemehnb-llc cce. ³ AAA Ea he Sa ete 


caya ane cn products: 
aolin and other clays. ................ 
858 aii 


Refractory 222.4326 se iG ceeds soe Soe 
Nonref peer Ory: CUM ũ CTT 
Diamond, industrial eS ES Lee Oe re eee carats.. 


MINERAL FUELS AND RELATED MATERIALS 
888 I ͤ§ßð?¹̊ h use cL 


Petroleum: 
Gad ² thousand 42-gallon barrels. . 
Refinery products 
asÓlile. . Rex Eu do 
Distillate fuel o ils do- 
Residual fuel oil................-..- do.... 
Other, asphalt. do 


Mineral tar and other coal, petroleum, or gas derived 
crude chemicals. 


1966 1967 Principal destinations, 1967 
143 259 Eeuador 190; Nicaragua 52. 
10 121 Ecuador 112; Guatemala 7. 
100 ......- 


Ecuador 777; United States 535; 
M ads 876; Nicaragua 


1,175 429 Venezuela 259; Costa Rica 127. 
-——— 14,214 All to United States. 
EET 1,078 Sweden 875; Venezuela 75. 
181,825 229,955 Puerto Rico 82,286; Brazil 
29 96 Honduras 42; Venezuela 35. 
122 182 Venezuela 96; El Salvador 29. 
20 76 Ecuador 39; Venezuela 26. 
40 A NA. 
48,448 21,470 Costa Rica 7,238. 
814 1,422 Venezuela 1,258; Ecuador 104. 
8 75 Ecuador 33; Venezuela 23. 
85,575 31,148 United States 11,881; Trinidad 
and Tobago 8,514. 
15 osousss 
28898 8ðc 
5,677 8,044 United States 5,793; Peru 1,026. 
154 179 All to Ecuador. 
25,705 ......- 


! In addition to reported commodities, Colombia is known to export gold, silver, and emeralds, but data 


are not available concerning shipments of these items. 


Source: Analysis of Colombian Exports, 1963-67, Export Promotion Fund: DANE Export Tabulations, 
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Table 4.—Colombia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 
METALS 
numum. 
Bauxite. -..----------- 9,009 
Oxide ye eren and hydrox- - 
Metal, including alloys: 
Ingots, castings and 
scrap 8,728 
Samimanufacturcs — 1,422 
89 Metal, including alloys. 25 
Popper sulfate 47 
Metal, including alloys: 
Unwrought . 6,114 
Semimanufactures. ..... 86 
Iron and steel: 
Ore and concentrate 839 
Metal: 
Pig iron and scrap. ..... 11,511 
Ferroalloys.............- 8,52 
Steel, primary forms 35, 708 
d Semimanufactures: D Sani 124,517 
Oxide (litharge· ))) 1,121 
Metal: 
Unwrou ght 2, 585 
Semimanufactures 18 
Magnesium metal, including 
alloys, unwrought RM EDS 94 
Mercury. ...... 76-pound flasks.. 6 
Nickel: Metal: 
Unwrought...............- 69 
Semimanufactures. ........- 844 


Silver, metal, . alloys 
ounces.. * 56,000 
Tin, metal, including alloy, all 


orm long os - 271 
Zinc, metal, including allo. all 
yy: 8 „826 
Other: 
Ore and concentrate 121 
Metals, including alloys, all 
orm 36 
NONMETALS 
Abrasives, natural, n.e.s 
rr. oe ee 321 
Grinding stones and wheels. . 136 
Asbestos, crude................- 16,584 
Barite and witherite 11 
Boron materials, refined borax.... 180 
Cement... eee cht os a2 485 
Clays and clay products: 
Crude clays, n.e.s.: 
Bentonite........-...-.- 8,117 


r Revised. 
1 Less than V unit. 


1967 


Commodity 1966 
NONMETALS—Continued 
Clays and c'ay products—Continued 
Crude clays, n.e.s.—Continued 
Belm. 4, 729 
Refracetor/ -.-------- 1 
Ohe 1 
an m refractor / 1,076 
Diatomite and other infusorial 848 
Felds e and fluorspar..........- 19 
iit seid materíals: 
Manufac : 
Nit nous uS 22,154 
Phosphat io —- 28, 148 
Potass ic 54,874 
Other, including mixed 61,318 
Graphite, natural............... 118 
Gypsum.................-...-- 4 ir 
Magnes ite 81 
ica: 
Crude ««4««««« 184 
Worked. .................- 22 
Pigments, mineral.............- 452 
SÄ§ö;ð—[udñ 8 84 
Sodium and potassium com- 
pounds, n.e.s.: 
Caustic Soda 43,077 
Sodium carbonate (soda ash). 265, ,468 
Stone, sand, and gravel: 
Dimension stone............ 158 
Dolomite, chiefly refractory 
SIRde.. seasick ceosacses 8,559 
QUARFUE ooo Be eee tees 11 
Sand and gravel............ 4 
ae 22e ceEe cu cue 61 
Talc, soapstone, and pyrophyllite. 968 
MINERAL FUELS AND 
RELATED MATERIALS 
Asphalt and bitumen, natural.... ...... 
Carbon black 5,717 
Coal, anthra eite 
Petroleum: Refinery products: 
Gasoline 
thousand 42-gallon barrels.. 87 
Kerosine and jet fuel. do 9 
Distillate fuel oils do 19 
Lubrieantss do 37 
Mineral jelly and wax- do- 268 
thër eee ee 16 
Mineral tar and other coal, 
petroleum or gas derived crude 
chemicals 643 


COMMODITY REVIEW 


develop the ore for export in crude form. 
Kaiser hoped to begin intensive prospecting 
early in 1969 in order to determine the 


METALS 


Aluminum. 


minum & Chemical Corp. acquired the 
discovery rights to bauxite deposits in the 
Department of Cauca. The company filed 
mining claim applications covering these 
deposits with the Ministerio de Minas y 
Petróleos, but these had not been processed 
at yearend. However, the Ministry was re- 
portedly agreeable to Kaiser's proposal to 


1961 


economic feasibility of mining these appar- 


ently large and promising deposits. 
Gold. 


percent during 1968, the fourth consecu- 


tive year of declining output, 


resulted 


principally from rising production costs. 
A major portion of Colombia's gold output 
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continued to be accounted for by a con- 
sortium of five companies owned or con- 
trolled by the International Mining Corp. 
(United States). Included in the produc- 
tion of these companies was the output 
from the country's only underground gold- 
mining operation at Frontino which ac- 
counted for over 25 percent of the Colom- 
bian total. 

Banco de la República, the only entity 
which can legally buy or export Colombian 
gold, continued its established minimum 
purchase price of $35 per troy ounce with 
50 percent of the sales value payable in 
U.S. dollars for expenditures abroad and 
remittance of profits. However, as a result 
of higher world prices for gold, local pro- 
ducers were informed that they would 
receive a price adjustment which would in 
effect raise the purchase price of all gold 
sold after June 1968 to approximately $39 
per troy ounce. Gold producers were also 
entitled to receive the 15-percent incentive 
bonus normally granted to exporters. 


Iron and Steel.—Acerías Paz del Rio, 
S. A., continued to be Colombia's dominant 
iron and steel producer during 1968. This 
company produced all of the country's 
pig iron from its own iron ore and ac- 
counted for a major portion of steel ingot 
and castings output. 

The first-stage plant-expansion prograin 
of Acerías Paz del Rio, which was to raise 
that company's annual finished steel pro- 
duction capacity to 220,000 tons, was near- 
ing completion at the end of 1968. New 
equipment installed as a part of this pro- 
gram included a sinter plant, a crushing 
and mixing plant, a turboblower, and an 
oxygen plant. Installation of a blooming 
mill and a reversing hot strip finishing mill 
originally scheduled for the same year was 
delayed owing to difficulties in importing 
replacement parts for equipment damaged 
in transport. Plans for a second-stage ex- 
pansion program, which would raise an- 
nual capacity to 500,000 tons, stalled as 
the company continued its efforts to ar- 
range the necessary financing. 

Several small steel producers also had 
expansion programs in progress during the 
year. Empresa Siderürgica de Medellín com- 
pleted a 40,000-ton-per-year tinplate plant 
and began installation of a 40,000-ton-per- 
year electric furnace. Both Siderúrgica 
Muna and Corporación de Acero were 
installing 10,000-ton-per-year electric fur- 
naces. 
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Nickel.—In February 1968, Standard Oil 
Co. of California and The Hanna Mining 
Co. submitted a preliminary report to the 
Colombian Administrative Planning De- 
partment concerning a project for working 
a lateritic nickel deposit near Cerro Matoso 
in the Department of Córdoba. This report 
proposed that the two companies establish 
an open-pit mine and a smelter with an 
annual capacity to produce 22,600 tons of 
ferronickel consisting of approximately 50 
percent nickel and 50 percent iron. The 
project would require an investment of 
about $48 million. Negotiations were pro- 
ceeding with the Colombian Government 
concerning taxes, royalties, and repatria- 
tion of capital. 


NONMETALS 


Fertilizer Materials.—Work was in prog- 
ress at yearend 1968 to increase the 310- 
ton-per-day ammonia output capacity of 
the Amoníacos del Caribe (AMOCAR) 
petrochemicals plant at Mamonal by 65 
tons per day. The new facilities, which 
were expected to cost approximately $500,- 
000, were scheduled for completion during 
early 1969. AMOCAR is owned by 
International Petroleum Colombia, Ltd. 
(INTERCOL), a subsidiary of Standard 
Oil Co. (New Jersey). 

Renovation of the Barrancabermeja fer- 
tilizer plant of Fertilizantes Colombianos 
(FERTICOL), which was reactivated in 
1967, after having been closed for 2 years, 
continued during 1968 under a manage- 
ment contract with Petroquimica del 
Atlántico. The plant's ammonium nitrate 
and urea units resumed production, but 
the latter was in service intermittently for 
several months, as a result of difficulties 
experienced in reaction, concentration, and 
prilling operations. As of yearend 1968, 
the plant’s four units had a daily output 
capacity of 150 tons of nitric acid, 65 tons 
of ammonia, 130 tons of ammonium 
nitrate, and 50 tons of urea. 


Gem Stones.—The Banco de la República 
announced its intention to relinquish the 
administration of the emerald mines at 
Muzo and Coscuez. An autonomous entity, 
National Emerald Enterprise, established 


2 Where necessary, values have been converted 
from pesos (p) to U.S. dollars at the rate of 
16.32p = U.S.$1. 
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by executive order in mid-1968 was named 
to assume the responsibility of operating 
these mines. 


Salt.—The Manaure sea-water evapora- 
tion facilities and the Mamonal alkali 
plant, formerly operated by the Banco de 
la República along with its rock-salt- 
producing monopoly, were transferred to 
the administration of the Government’s 
Instituto de Fomento Industrial (IFI). 
During the latter part of 1968, IFI initiated 
a program to expand the daily output 
Capacity of the Mamonal alkali plant to 
750 tons of sodium carbonate, 260 tons of 
caustic soda, 250 tons of refined salt, and 
108 tons of sodium. The cost of this $480 
million program is to be financed through 
loans from Swiss, Italian, and Mexican 
interests. 

The world’s fourth ferric chloride plant 
was inaugurated near the Zipaquira salt 
mines in September 1968. This plant is 
owned jointly by Pennsalt de Colombia, a 
subsidiary of the Pennsalt Chemicals Corp. 
of Philadelphia, Pa. (50 percent), IFI 
(40 percent), and local private investors 
(10 percent). IFI constructed the plant 
with Italian equipment in 1965 but was 
unable to place it into production because 
of technical problems. Pennsalt then pro- 
vided technical and financial assistance and 
imported additional new equipment from 
the United States. Initial output of the 
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plant was 10 tons per day, but plans call 
for this to be expanded eventually to 20 
tons per day. The chlorine used at the 
ferric chloride plant is waste material 
from an adjacent soda plant. 


MINERAL FUELS 


Coal and Coke.—Approximately two- 
thirds of the country's annual coal output 
continued to be produced from mines in 
the Departments of Cundinamarca and 
Boyacá. Previously unexplored coal forma- 
tions on the Sabana de Bogotá were de- 
marcated by the National Mineral Inven- 
tory, but there was no investigation of 
quality or thickness of seams. Acerías Paz 
del Rio, the country's principal producer 
and consumer of metallurgical coke, con- 
tinued to be the only company operating 
a major coal washery. 


Petroleum and Natural Gas.—Crude oil 
output declined 8 percent during 1968, 
the third consecutive year of falling pro- 
duction. The steady depletion of Colom- 
bia's older oilfields, along with the failure 
to develop new production, were responsi- 
ble for the decrease. This trend will be 
reversed, when the Orito oilfield, in the 
Putumayo area of southern Colombia, goes 
into production in early 1969. This field 
is expected to provide up to 15 million 
barrels of new production during 1969. 


Table 5.—Colombia: Salient statistics of the petroleum and natural gas industry 


1966 1967 1968 

Crude oil: 

Production thousand 42-gallon barrels.. 71,480 68,877 68 , 485 

Delivered to refineries................... . 2... eee do.... 85,282 89,043 45,244 

F ³·»—ͤo¹ ͤ : ⁊ y k v 8 do.... 85,575 1 81,148 18,448 
Natural gas: 

FPoduetieses enr million cubic feet. 98,096 99, 920 94,887 

Senses ede wok Sock Sake’ do * 85,922 87,721 41,587 

meet. ⁵³ↄð do.... 36,684 42,097 87,200 

Flared- 2.22228 2:222 D d ͤm ð d y ELE do.... * 25,490 20,102 6,100 
Natural liquids: 

Prodüctión-. inae e5ihemcdedgesswud thousand 42-gallon barrels.. 2,079 2,914 4,300 

Consumption 2 do 887 1,614 NA 

Delivered to refineries........... 2... . 2-2 2L. LLL 2l... do 815 897 NA 

Exported, mixed with crude oil do.... 214 224 NA 
Refinery products: 

finery ü ulhhnnnmmnm.m aaa ba eA do....738,054 r 42,886 50,229 
Consunptnn¶nnnnnn a a a a aA do.... 27,291 28,580 30, 728 
F sis fos Sea oa ee ⁰ Add 8 do 6,295 r 8,228 10,680 
r Revised. NA Not available. 


1 Includes shrinkage at natural gas processing plants. 


2 Includes small quantities used for gas-lift operations. 


3 Excludes the propane and 
4 Includes quantities used for refinery fuel. 
§ Excludes most oil company use. 


butane output of refineries. 


Source: Centro de Información de la Industria Petrolera. 
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Output of natural gas also decreased 
during 1968, but the rate of decline was 
only 5 percent. The bulk of the gas pro- 
duced was from oilfields where, in a 
number of cases, gas/oil ratios have been 
rising steadily in conjunction with reservoir 
depletion. Production of natural gas liquids 
increased as a greater percentage of the 
natural gas produced was run to natural 
gas processing plants. 

In contrast to declining output, proved 
reserves of crude oil increased by 20 per- 
cent to a reported total of 1,030 million 
barrels at yearend 1968. Proved reserves 
of natural gas, as of the same date, totaled 
1,730 billion cubic feet, 15 percent more 
than at yearend 1967. 'These increases 
resulted from an upward revaluation of 
reserves in the Putumayo area fields. 

The Ministerio de Minas y Petróleos 
granted 14 new petroleum concessions to 
private companies in 1968. All of these 
concession contracts were signed during the 
last 2 months of the year following a com- 
promise concerning the wording of the 
new contracts. Most of the concession areas 
awarded in 1968 were located in the largely 
unexplored llanos of eastern Colombia. 

Drilling activity was only slightly higher 
in 1968 than during the previous year, but 
the success ratio rose sharply. Data on 
drilling activity and results were as follows: 


1967 1968 
Wells drilled: 
Exploration: 
OI. number 1 5 
PF cx do 13 12 
Subtotal.....do.... 14 17 
Development: — 
OU... do 12 22 
ASS aa rere ee ee do.... L ile. 
To do- 11 1 
Subtotal _-- do- 24 28 
Total....... do 38 40 
Footage drilled......... feet... 241,119 260,000 


Source: Petréleo Interamericano, March 1968 and 
March 1969. 


All of the successful exploratory wells 
drilled during 1968 probably are in the 
Putumayo area. Development drilling dur- 
ing the same year was concentrated in the 
Orito and other Putumayo area oilfields. 

In October 1968, the Government-owned 
Empresa Colombiana de Petróleos (ECO- 
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PETROL) announced a new $180 million, 
5-year plan for exploration in key areas, 
especially the llanos in the eastern part of 
the country. This plan called for the use 
of the latest exploratory techniques and 
hardware, including digital seismic equip- 
ment. Both local and foreign capital will 
be sought to finance the plan. 

The first stage of a program to expand 
the water injection facilities at the La Cira- 
Infantes field of ECOPETROL was more 
than 6 months behind schedule at yearend 
1968 and was not expected to be completed 
until mid-1969. Capacity of the field's 
water injection facilities was to be in- 
creased from an existing 75,000 barrels 
of water per day to 175,000 barrels daily 
upon completion of the program's first stage 
and to 265,000 barrels per day, when the 
second stage is completed, probably in 
1970. A program to increase the capacity 
of the 100,000-barrel-per-day waterflood 
system at the Tibu field of Colombian 
Petroleum Co. (COLPET) by 10,000 
barrels daily was probably completed be- 
fore yearend 1968. 

A 40,000-ton-per-year paraffin unit was 
completed at ECOPETROL’s Barrancaber- 
meja refinery in 1968. Texas Petroleum Co. 
(TEXPET), operator for the concessions 
it holds jointly with Colombian Gulf Oil 
Co. in the Putumayo area, began construc- 
tion of a 1,000-barrel-per-day refinery in 
the Orito oilfield during the year. This 
small plant will supply all of the company's 
Putumayo area requirements for motor 
gasoline, jet fuel (for helicopters), and 
distillate fuel oil. Residual fuel oil pro- 
duced will be used to surface roads in the 
oilfields. Surplus motor gasoline, kerosine, 
and distillate fuel oil will be sold locally. 

In September 1968, the Ministerio de 
Minas y Petróleos granted authorization 
for the construction of a 3,000-barrel-per- 
day refinery at Neiva, that is to be a joint 
venture between Tennessee Colombia, S.A. 
(TENNECOL), and ECOPETROL with 
the former holding a 51-percent control- 
ling interest. Crude oil for the refinery, 
which is scheduled for completion during 
1970, will be obtained from TENNECOL’s 
nearby Dina oilfield. 

Several pipeline projects were completed 
during the year. The longest of these was 
ECOPETROL’s 204-kilometer refined prod- 
ucts line from Puerto Salgar to Cartago. 
ECOPETROL also completed a 51-kilo- 
meter, 10-inch products line from Alban to 
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Bogotá. This 10,000-barrel-per-day pipeline 
parallels the Barrancabermeja-Bogotá prod- 
ucts line southeastward from the latter's 
southernmost pumping station. During the 
latter part of the year, Antex Oil and Gas 
Co., Inc., completed a 110-kilometer, 50- 
million-cubic-foot-per-day natural gas pipe- 
line from the El Difícil gasfield to Bar- 
ranquilla. A natural gas pipeline from the 
Payoa oilfield of Colombia-Cities Service 
Petroleum Corp. (COLCITGO) to Bar- 
rancabermeja was also placed in service. 

The most important pipeline under con- 
struction at yearend 1968 was the crude oil 
line from the Orito oilfield to the Pacific 
coast port of Tumaco. This line and the 
sea loading facilities at Tumaco were being 
built for Colombian Gulf Oil Co. and 
TEXPET, and will be operated by the 
latter after their completion during early 
1969. The pipeline will be operated at an 
initial rate of 60,000 barrels daily, but its 
capacity will be from 100,000 to 150,000 
barrels daily depending primarily on the 
pumping facilities installed. Plans are to 
eventually connect this pipeline with other 
Putumayo area oilfields by means of smaller 
lines branching from the Orito field. Tanker 
loading at the Tumaco terminal will be 
from a floating berth located 7.2 kilometers 
offshore in 90 feet of water. 

Construction was in progress during 
1968 on several petrochemical facilities in 
addition to those summarized under Fer- 
tilizer Materials. Work was nearing com- 
pletion on a low-density polyethylene plant 
adjacent to ECOPETROL’s Barrancaber- 
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meja refinery. This plant, which will be 
owned jointly by ECOPETROL and The 
Dow Chemical Co., is to have a capacity 
of 15,000 tons per year. Another petro- 
chemical facility under construction ad- 
jacent to the Barrancabermeja refinery was 
ECOPETROL’s plant for the production of 
aromatic hydrocarbons. This plant will 
have an annual capacity to produce 40,000 
tons of benzene, 20,000 tons of which will 
be used in the manufacture of cyclohexane; 
43,000 tons of mixed xylenes; and an 
undetermined quantity of toluene. 

As a result of a petrochemical integra- 
tion agreement signed by Colombia and 
Venezuela, construction was begun on a 
$29-million caprolactam plant at Barran- 
quilla during the latter part of the year. 
ECOPETROL and Instituto Venezolano 
de Petroquímica (I.V.P.), a Venezuelan 
Government-owned company, will each 
have a 45-percent share in the venture, 
and a Netherlands company will have the 
remaining 10 percent. Principal feedstocks 
for this plant will be cyclohexane from 
ECOPETROL’s Barrancabermeja aromatic 
hydrocarbons complex and ammonia from 
I.V.P.’s plant under construction in Vene- 
zuela. Planned capacity of the Barranquilla 
installation is 16,000 tons per year of 
caprolactam, a raw material used for the 
manufacture of nylon, and a byproduct 
output of 4.3 tons of ammonium sulfate per 
ton of caprolactam produced. Plans call for 
the installation of the necessary equipment 
to convert the ammonium sulfate into 
marketable fertilizer. 
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Table 6.—Colombia: Distribution of landholdings, crude oil production, 
and refining capacity by companies, 1968 


Principal ownership 


Nationality 


Refining 
Crude capacity 
Conces- oil as of 


sions as of produc- Dec. 31, 


Company ! or affiliation of ownership Jan. 1, tion 1968 
1968 (thou- (thou- 
(hectares) 2 M sd 
42-gallon 42-gallon 
barrels) barrels 
daily) 
Antex Oil and Gas Co., Petroquimica del Atlántico Colombian/ (?) 880 ....... 
Inc. and U.S. citizens. United States. 
Chevron Petroleum Co. of Standard Oil Co. of 480 142,451 11,7155 
Colombia. California. 
Colombia-Cities Service Cities Service Co 8 TEE 24,433 4,929 
Petroleum Corp 
(COLCIT CO). 
Colombian Gulf Oil Co.... Gulf Oil Corp "s a PEEN AES „ Aadan uncus 
Colombian Petroleum Co. Mobil Oil Corp. and 6 311,458 7,720 4 
(COLPE T). Texaco Ine. 
Empresa Colombiana de Colombian Government... Colombian 24,000 10,444 80 
Petróleos 
(ECOPETROL). 
International Petroleum Standard Oil Co. United States..... 254,292  ...... 49 
Colombia, Ltd. (New Jersey). 
(INTERCOL). 
Mecom, John W......... John W. Mecom......... 4 nac 44,859 ...... .......- 
Phillips Petroleum Co..... Phillips Petroleum Co 9 808,810 ...... ....--. 
Shell-Condor, S. A Royal Dutch / Shell Group.  British/Dutch. ... 147,510 8,4144 
Sinclair and BP Colom- Sinclair Oil Corp. and United States / 115,170  Á 8,647 ....... 
bian, Inc. rm Petroleum Co., British. 
Superior Oil International, Superior Oil Co United States 119.107 i uà 
Tennessee Colombia, S.A. Colombian citizens Colombian........ 82,606 2979797 — 
(TENNECOL). 
Texas Petroleum Co. Texaco Ine United States 31,923,095 10,889 3 
(TEXPET). 
V ⁵˙²AA. ² ͥ . ² ũ ·⁰½!t]tftf:t...t........ ee ees oe esa 8,497,789 63, 435 136 


! Companies appearing in this column are limited to those listed as concessionaires in official records and 
ublications. Such official lists exclude firms which have obtained a participating interest from concession 
olders of record. 

2 Owns controlling interest in and is the operator for the Dina concession included in the area listed under 

International Petroleum Colombia, Ltd. 
Colombian Gulf Oil Co. holds a 50 percent interest in 1,464,685 hectares of the area listed under Texas 
Petroleum Co. The latter company is operator of the joint holdings. 


Digitized by Google 


The Mineral Industry of the 


Democratic Republic of the 


Congo (Kinshasa) 


By Eugene R. Slatick! 


In 1968 the economic stability of the 
Congo (Kinshasa) continued to improve. 
Copper remained an important part of the 
country's economy by continuing to be the 
chief mineral produced and the major 
source of export earnings. 

No settlement was made during the year 
by the Government for the mining prop- 
erties it expropriated from Union Miniére 
du Haut-Katanga (UMHK) in January 
1967. UMH X values its assets at $800 
million. Late in the year the World Bank 
offered to act as a mediator to settle the 
dispute. Reportedly, settlement of UMHK's 
claim would open the way for the Congo- 
lese Government to get large loans from 
the World Bank. According to some 
sources, the main problem in reaching 
settlement pertains to the form the com- 
pensation payments would take. 


The Government acquired the 40 per- 
cent shares outstanding of La Générale 
Congolaise des Minerais (GECOMIN), 
which it formed to succeed UMHK. 
GECOMIN is now wholly owned by the 
Government. The action was the result of 
the Government’s failure to attract foreign 
private companies to invest and actively 
participate in GECOMIN. Private com- 
panies can still participate in GECOMIN, 
either by acquiring shares from the Gov- 
ernment or by subscription if the company 
increases its capitalization. 

During the year the Government asked 
London-Rhodesian Mining and Land Co. 
Ltd. (Lonrho), a British company, to 
prepare a feasibility study for a railroad 
from the copperbelt to Matadi. A Japanese 
company has surveyed a route for the rail- 
road. The cost to build such a railroad has 
been estimated at $150 million. 


PRODUCTION 


Production of most commodities rose in 
1968. The production trends of copper and 
columbium-tantalum showed steady in- 
creases, whereas those of other mineral 
commodities fluctuated. Total diamond out- 
put declined because of a drop in the 
output of industrial diamond; in contrast, 


the output of gem diamond more than 
doubled. Petroleum refinery products be- 
gan to be produced for the first time dur- 
ing the year. 


1 Foreign mineral specialist (petroleum), Divi- 
sion of International Activities. 
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Table 1.—Congo (Kinshasa): Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
METALS 
lium, saat concentrate, gross weight 128 19. 2222228 d. eases 
DÄ ↄ ⁵²˙ v EE eO 469 399 421 263 820 
Cobalt EC 8 7,676 8,388 11,297 9,718 10,399 
Columbium-tantalum concentrate................ e 46 98 96 146 e 170 
Copper, metal, blister and refined. ............... 276,640 288,605 315,664 318,976 320, 628 
Germanium, mine output, metal concentrate 
kilograms.. 8,271 14,638 14,970 847 ....-..- 
Gold, metall. troy ounces.. 188,693 90,408 159,821 158,520 169,975 
Lead, metal, including secondary................- 1,045 1,551 , 060 1,000 
Manganese, ore and concentrate, gross weight. — 309, 700 377, 575 249,303 271,636 821,811 
Rare-earth minerals, monazite concentrate, gross 
e e . uii E E 20 NA NAK 
Siver metal, secondary............- troy ounces.. 1,480,252 1,638,418 1,851,402 1,839,768 2,139,082 
in: 
Mine output, metal content........long tons.. 5,108 6,824 5,036 4,664 6,895 
Metal, primar) do 1,485 1,815 2,002 1,815 1,892 
Z ungeten, mine output, metal content............ 234 215 189 112 82 
inc: 
Mine output, metal content.................- 105,540 119,154 118,487 121,547 126,529 
Metal, primar 55,653 57,019 ° 61,500 61,492 62,573 
NONMBTALS 
Cement, hydraulic...............- thousand tons 225 248 285 e 260 NA 
Diamond: 
G ˙ð⅛'wr¹rꝛꝶꝛ aueren thousand carats.. 295 14 12 263 551 
Industrial JJ. VPE S do.... 14,457 12,490 12,418 12,891 11,858 
ö·Ü—ꝛĩ1 tt. vrt. m 8 do 14,752 12,504 12,430 183,154 11,904 
Lime (quicklime and hydrated lime) 67,722 65,228 68,005 NA NA 
Salt briho o. A a E E 526 125 80 NA NA 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous................. thousand tons 106 116 110 183 71 
Petroleum: Refinery products 
Motor gasoline... thousand 42-gallon barrels.. ........ ........ .....-.. .......- 691 
Kerosine and jet fuel Ones natos eate C0 ( UE ASE 424 
Distillate fuel oil....................- Q0e522 secs. ñ ttccemse t ucdat 1,006 
Residual fuel oil... % ]%ͤœᷓ m; h;; ⁊è x 1,595 
Liquefied petroleum gas y ↄVàVVày 8 10 
S ·ĩ;Aͥͥͤ ed oue /)))]!!p u %˙·ow i iuuat pede 3, 726 
e Estimate. NA Not available. 
TRADE 
In 1967, mineral commodities continued 
i i Value 
to rank as the country's chief source of (million dollars) 
foreign exchange. Taat year the l principal NI uum 
mineral exports and their respective values commodity commodity 
were copper, $201 million? diamond, $25 trade trade 
million; cobalt, $21.1 million; tin, $20.5 
e . A . e e Exports: 
million; and zinc, $18.7 million. T l D A er Y 
The major mineral commodities im- 196— 379.6 461.8 
ported continued to be petroleum refinery 1980 TT 298.1 434.9 
products ($13 million) and iron and steel 1965................ 47.2 319.9 
1 Wh 19 - 2222 54.2 336. 5 
semimanufactures ($10.7 million). Imports * ns SEG i 


of petroleum refinery products are expected 
to decline in 1968, because a petroleum 
refinery began operation during the year. 

The values of mineral and total trade 
for reecnt years were as follows: 


2 Where necessary, values have been converted 
from Zaires U dollars at the rate of 
Z1=US$2. 
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Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Cadmium, metal, including alloys, all forms 851 270 
Cobalt, metal, including alloys, all forms 11,062 7,880 
Columbium-tantalum, concentrate 56 61 


Copper, metal, including alloys: Unwrought: 


lister and other unrefined, unalloyed RN 79,475 » 76, 000 


Refined, unalloyed, mainly wire bars --- 156,364 152,755 
Se“ ³˙w a ED M LC 74,785 65,216 
l mods. Iced caer 310,624 e 293,971 
Gold, metal, unworked or troy ounces.. 58,418 NA 
partly worked. 
Iron and steel, metal, ferroalloys. ............ ------- 
Manganese, ore and concentrate.............. 234,187 275, 921 
in: 
Ore and concentrate long tons 7,109 6,229 
Metal, including alloys, all forms... do 1,873 1,299 
Tungsten, ore and concentrate. .............. 284 97 
Zinc: 
Ore and concentrate 94,897 57,196 
Metal, including alloys, all forms 60,970 78,544 
NONMETALS 
nnen educ 22,725 33,229 
Diamond, all grades thousand carats.. 12,480 13, 100 


e Estimate. NA Not available. 


Table 3.—Congo (Kinshasa): 


Principal destinations, 1967 


NA. 

NA. 

United States 24; Switzerland 21; 
Belgium-Luxembourg 16. 


NA. 
Belgium-Luxembourg 40,870; Italy 
82,170; France 32,612. 


Belgium-Luxembourg 25,998. 


Japan 1,887. 
NA. 


Belgium-Luxembourg 6,078. 
All to Belgium-Luxembourg. 
r United States 


Republic of South Africa 29,992. 
Belgium-Luxembourg 12,891. 


Zambia 19,401; 
public 8,728 


Central African Re- 


(Metric tons unless otherwise specified) 


Commodity 


TALS 


ME 
Aluminum, metal, including alloys, all form 
Copper, metal, including alloys, semimanufactures................- 
Iron and steel, semimanufactures............... 2-2 .222222222..22.- 


Other: 


Ores, scrap, waste, n.e.s_.-...--.--._-.-----_ ~~ ++ eee ee 
Nonferrous metals, n. e. ee 


Building materials of asphalt, asbestos and fiber, cement and unfired nonmetals, 


S cum misse ⁵ usos ⁵ ↄð ↄꝑ̃ꝑæ⁵ coal miae See ee m.m m e Emi e ee E 


Other nonmetallics, .es 


MINERAL FUELS AND RELATED MATERIALS 


Coal and coke, including briquetss -2-0-0-2 -200aeMaeMaMnan 


Petroleum: Refinery products: 


Gasoline, aviation thousand 42-galion barrels.. 
Gascline, notooekekeeeeeee‚‚0‚‚eee‚e» ad edis 
Kercsine and jet fuel 
Distillate fuel oil“ o eae 
Residual fuel cil... 2. eee eee 
Luübficanis-- fx . eeu uet 


Liquefied petroleum gas 
C IP yd mt 8 


777/öÜÜn ũũéĩm. ði —•98m— " 


United Kingdom 11,392; United 
States 1, 708. 
Imports of mineral commodities 
1966 1967 

— ae 1,772 788 
3 170 57 
3 66,238 50,759 
3 2 86 320 
FF 355 40 
FCC 526 544 
es cape PNIS 6,030 5, 974 
. 50,408 27,941 
8 42, 886 1,517 
F 13,381 8 
3 231,609 227,724 
585 288 

MNA O...- 1,126 979 
ME do.... 581 492 
ir e E do.... 1,098 1, 186 
. do.... 288 317 
d uc do r 115 61 
N do.... 18 e 10 
5 do 42 e 50 
8 do.... 78,838 e 8,878 
4,018 5, 125 


e Estimate. r Revised. 
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COMMODITY REVIEW 


METALS 


Columbium-Tantalum.— Société Miniére 
de Lueshe (SOMILU), a company owned 
by the Congolese Government and Union 
Carbide, was granted permission to ex- 
ploit the large pyrochlore deposits at 
Lueshe and Bingo, in North Kivu Province. 
SOMILU plans to build a 40-ton-per-day 
pilot plant at Bingo to obtain preconcen- 
trates containing 40 to 45 percent Cb205. 
A group of Japanese visited the Congo in 
1968 to find new sources of columbium- 
tantalum, but no purchase agreements were 
reported. 


Copper.—A new $17 million copper ore 
concentrator began operations in Novem- 
ber at Kamoto, near Kolwezi. The plant, 
which has two autogenous grinding mills, 


can treat 1.8 million tons of ore and pro- 


duce 60,000 tons of copper in concentrates 
per year. It raises the annual copper capac- 
ity of GECOMIN to about 385,000 tons. 

Copper production in 1967 and 1968 
was as follows, in metric tons: 


— 


Form 1967 1968 
——————————À 
Ingots, electrolytic....... .... 160,822 153, 080 

athodess LLL... 81,448 70, 513 
Blister and other. 76,706 97,035 
Total 318,976 320 628 
————————————— 


During the year a new company, Société 
de Developpement Industriel et Minier du 
Congo (SODEMICO), was formed to 
develop copper deposits recently found in 
Katanga. SODEMICO, which has an ini- 
tial capital of $200,000, is owned by the 
Congolese Government (15 percent) and 
a Japanese consortium called Compagnie 
de Developpement Minier du Congo— 
CODEMICO- (85 percent); the Govern- 
ment has the right to acquire up to 50 
percent of the company. CODEMICO, 
which is capitalized at $2.8 million, con- 
sists of the following Japanese companies: 
Nippon Mining Co., Ltd. (57 percent); 
Sumitomo Metal Mining Co., Ltd. (10 
percent); Mitsui Mining and Smelting Co., 
Ltd. (10 percent); Toho Zinc Co., Ltd. 
(10 percent); Furukawa Mining Co., Ltd. 
(8 percent); and Nissho Co., Ltd. (5 
percent). 


Nippon Mining Co., Ltd., obtained pros- 
pecting rights in late 1967 to a total of 
36,610 square kilometers in Musoshi and 
Kisenda districts in Southern Katanga 
Province, where the company has since 
found large copper deposits averaging about 
2.1 percent copper. Reserves at Musoshi 
are estimated at 110 million tons; reserves 
averaging 3.3 percent copper have been 
reported at 30 million tons. Preliminary 
drilling at Kisenda have outlined reserves 
of at least. 20 million tons. 

Included in the development plans for 
the deposits is a smelter to produce about 
50,000 tons of blister copper annually. 
The copper is to be transported about 
2,000 kilometers by rail to Beira, Mozam- 
bique, for shipment to Japan. Full-scale 
operations are expected to begin in 1971. 

A review of the country’s copper mining 
industry was published during the year.“ 


Manganese.—Operations at the manga- 
nese mine of Société Miniére de Kisenge 
(SMK) returned to normal during the 
early part of 1968, after being suspended 
in November 1967 because of an attack 
by mercenaries. The mine is at Tisenge, 
near the border with Angola. The company 
had to sell manganese at low prices during 
the year because of a continued depression 
of the world manganese market. Because 
of this, the future operation of the mine 
is uncertain.‘ 


Tin. —Tin mining operations reportedly 
were nearing normality after being dis- 
rupted in 1967 by political disturbances. 
A new tin mining company, Congo Etain, 
was formed during the year by the 
Congolese Government and Compagnie 
Géologique et Miniére des Ingénieurs et 
Industriels Belges (GÉOMINES). Congo 
Etain has a capital of about $10 million; 
the Government has a 50 percent share in 
the company. GÉOMINES, one of the 
Congo's largest tin mining companies, had 
been operating under the control of the 
Congolese Government since March 1967. 
It has mines in northern Katanga Province 
and an electric smelter at Manono. 


mr 
3 Everwyn, G. Congo Copper: A Review of the 
Mining Industry, Power, and Transportation 
Resources. Min. Mag., v. 118, No. 4, April 1968, 
pp. 254-261. 
* Société Générale de Belgique. Annual Report. 
1968, p. 67. 
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During the period June 30, 1967-June 
30, 1968, GÉOMINES produced 2,633 
tons of cassiterite, compared with 2,755 
tons during the previous period. At mid- 
1968 the company employed 3,200 Congo- 
lese and 60 Europeans. 

The geology and operations of the tin 
deposits of GÉOMINES and Syndicat 
Minière d’Etain (SYMETAIN), another 
large tin mining company, were described 
in reports® published during the year. 
SYMETAIN has mines in the western part 
of Kivu Province. Its reserves were esti- 
mated at more than 130,000 tons, most of 
which consists of detrital deposits. 

Other tin mining companies include the 
Congolese subsidiaries of the Belgium- 
owned Compagnie Financiére et Industrielle 
(CONFIMINES) and Société  Belgo- 
Africaine du Kivu (SOBAKI). CON- 
FIMINES' subsidiaries are MGL-Congo, 
Miluba-Congo, and Minerga-Congo; SO- 
BAKI’s are Kinorétain, Kivumines, and 
Phibraki. 

In December 1968 the International Tin 
Council announced that the first quarter 
of 1969 would be another period of export 
control. The Congo’s quota for the period 
was set at 1,/64 tons, about 4.6 percent of 
world tin production. 


NONMETALS 


Diamond.—Production of industrial dia- 
mond by Société Miniére de Bakwanga 
(MIBA) dropped from 13,152,602 carats 
in 1967 to 11,352,733 carats in 1968. This 
was due partly to the expiration of the 
company’s contract to supply industrial 
diamond to the U.S. Government, which 
bought the diamond to aid the Congolese 
economy, and partly to the adverse effects 
that diamond smugglers and synthetic dia- 
mond had on the world diamond market. 
MIBA 3,800 employees are mostly Congo- 
lese. In September the Congolese Minister 
of Mines agreed in principle to grant 
MIBA’s new prospecting and mining con- 
cessions under the terms of the mining 
code of 1967. The company’s operations 
are near Bakwanga, east of Luluabourg. 

Illegal mining and smuggling of diamond 
continued during the year despite policing 
of the diamond fields. At least 4 million 
carats are believed to be smuggled out of 
the country annually, mainly to Congo 
(Brazzaville). Although illegal mining and 


215 


smuggling occurs in MIBA’s diamond 
fields, most of these activities are centered 
in the Tshikapa diamond fields, west of 
Luluabourg. The Tshikapa fields had been 
worked by Société Internationale Forestiere 
et Miniére du Congo (FORMINIERE), 
but they reverted to the Government after 
the company was dissolved in 1966. 


During the year the Government took 
measures to curb diamond smuggling. In 
October it allowed the Tshikapa fields to 
be worked by local diggers, and it had 
British Congo Diamond Distributors, Ltd. 
(BRITMOND) open a diamond-buying 
office at Tshikapa for a 3-month trial 
period. BRITMOND, which has the mar- 
keting rights to all diamond produced in 
the Congo, offered prices for diamond that 
were competitive with those offered by 
smuggling organizations.“ It paid the Gov- 
ernment a temporarily lowered export duty 
of 2.5 percent. Although this rate was less 
than the duty paid on the official produc- 
tion of MIBA, it did permit the Govern- 
ment to receive revenue from diamond 
that might have otherwise been smuggled 
out of the country. The Government plans 
to issue concessions in the Tshikapa dia- 
mond fields. 

Late in the year, the Ministry of Lands, 
Mines and Energy announced that all 
Congolese holding illegal diamonds for 
artisinal purposes will be given a 3-month 
period of amnesty in which to sell them to 
special governmental purchasing offices. 
An office was scheduled to open in Kinshasa 
in January 1969; others are planned for the 
Kabinda and Sankuru districts of western 
Kasai Province. After the period, a special 
artisan permit will be required in order to 
possess, transport, or sell diamond. 


MINERAL FUELS 


Petroleum.—The Congo’s first refinery, 
near the mouth of the Congo River at 


5 Compagnie Géologique et Miniére des In- 
génieurs et Industriels Belges. Annual Report for 
1966—67 and 1967-68, p. 7. 

9 Anthoine, P., P. Evrard, C. Kharkevitch, and 
G. Schaar. The SYMETAIN Tin Deposits: Geol- 
ogy and Mining. Paper in a Technical Conference 
on Tin, London, 1967, sponsored by the Inter- 
national Tin Council. Wijland and Leiteritz, The 
Hague, Netherlands, v. 2, 1968, pp. 421—455. p 

The GEOMINES Company. The Work of GEO- 
MINES at Manono. Paper in Technical Con- 
ference on Tin, London, 1967, sponsored by the 
International Tin Council. Wijland and Leiteritz, 
The Hague, Netherlands, v. 2, 1968, pp. 501—508. 

T Work cited in footnote 4 


S'The Financial Times. No. 24,708, Nov. 22, 
1968, p. 16. 
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Banana, went on stream in February. It 
has a crude oil capacity of 13,800 barrels 
per day (b.p.d.); processing units include 
a 3,500 b.p.d. catalytic reformer and a 
5,000 b.p.d. distillate hydrotreater? The 
plant is owned by Société Congolaise 
Italienne de Raffinage (SOCIR), a joint 
venture comprised of the Congolese Gov- 
ernment and Ente Nazionale Idrocarburi, 
Italy's state-owned petroleum company. 

Crude oil throughput during the year 
averaged 11,310 b.p.d., about 82 percent 
of the plant's rated capacity. The pattern 
of refinery output differed from past im- 
port patterns for petroleum products mainly 
in that a high proportion of residual fuel 
oil was produced. Presumably, the excess 
will be offered for export. 
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Under a 5-year agreement signed during 
the year, the local petroleum marketing 
companies (Mobil Oil Corp., Petrofina 
S.A., Shell Oil Co., Texaco Inc.) will sup- 
ply crude oil to the refinery and obtain 
refined products in proportion to their 
shares of the Congolese market. Imports 
of refined petroleum products are to be 
limited to those not produced at the re- 
finery. The Government authorized an 
increase in the price of petroleum products. 

No exploration has been reported since 
1964, when Société Congolaise de Re- 
cherches et  d'Exploitation Petrolières 
(SOCOREP) found a small amount of 
oil and gas in a coastal area well. 


? Oil and Gas Journal. V. 66, No. 53, Dec. 30, 
1968, p. 128. 


The Mineral Industry of Cyprus 


By Eugene R. Slatick ! 


The mineral resources of Cyprus con- 
tinued to hold an important place in the 
country's economy in 1968. The mineral 
industry's contribution to the gross domestic 
product (GDP) was estimated to approxi- 
mate its share in 1967, when it accounted 
for $27 million,“ or 6.4 percent, of a GDP 
of $419 million? In 1967, the mineral in- 
dustry spent an estimated $21.4 million in 
Cyprus for wages, taxes, rents, royalties, 
supplies and equipment; payments to the 
Government totaled $743,000.* In 1968, an 
estimated 5,000 persons were employed in 
mining and quarrying operations; most 
worked above ground. 

Mineral prospecting, mainly for copper 
and sulfur minerals, continued in 1968. At 
the beginning of the year, there were 76 
prospecting permits covering 293 square 
kilometers, about the same as that a year 
previous." The Geological Survey of Cyprus 
and the United Nations Special Fund, ex- 


ploring together, found indications of new 
cuprous pyrite deposits north of the 
Troodos Mountains. The economic poten- 
tial of the discoveries is to be determined. 
Most of the mining companies continued 
development and prospecting programs. 
Cytechno, Ltd., a recently formed Cyprus 
company, reportedly established the exist- 
ence of new, economically exploitable re- 
serves of asbestos and iron pyrites. 


1 Foreign mineral specialist (petroleum), Divi- 
sion of International Activities. 

2 Where necessary, values have been converted 
from Cyprus pounds (C£) to U.S. dollars at 
the rate of C£1—US$2.80. In November 1967, 
the rate was changed to C£1--US$2.40; this 
change was not incorporated in the conversions 
in this chapter. 

3 Economic Report, 1967, Republic of Cyprus. 
Statistics and Research Department, Ministry 
of Finance, Nicosia, 1968, p. 2. 

t Petropoulos, P. G. Annual Report of the 
rg Mines Officer for the Year 1967. Nicosia, 

» P. 9. 
s Page 5 of work cited in footnote 4. 


PRODUCTION 


The pattern of mineral output in Cyprus 
in 1968 was generally similar to that in 
1967. Output of both chromite and cement 
continued to increase at a rapid rate. 


Copper production rose, reversing the 
downward trend that began in 1966. Out- 
put of total gypsum dropped, but produc- 
tion of calcined gypsum rose sharply. 
Output of bentonite more than doubled. 
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Table 1.—Cyprus: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
METALS 
eo ð K 8,000 4,990 10,464 21,806 25,104 
CODDUP | .-.uacococococ 29v aWasaRorqou eade 18,000 20, 450 17, 757 15, 507 17,086 
NONMETALS 
Asbestoosss 8883 12,478 15, 986 22, 180 17,642 17, 
Dine x 1,558 9,048 2,947 4,031 10,160 
B ent. T—W—WWWW0W0WW—V—üꝛ5 8 70, 000 98,857 98, 560 186, 708 241,844 
t. 45, 000 60,975 45, 061 45, 700 20,820 
Caleled. . ehtores 80,000 20,825 20,540 16,800 0,480 
Llé 2.2.2522: aee e a dei e 40,000 73,550 e 76,000 82, 000 85, 000 
Mineral pigments 
Terre verte ccc cce caes le 10 1 NA 17 
Umber o ooo ee oe x ei ee e 6,000 14,582 5,590 11 ,826 6,118 
Yellow ocher⸗r -22222-22 e 400 3 102 468 6 
rt (sulfur eontent thousand tons 829 4 886 418 420 
2Jͤõͤĩ5¹. ˙ ... e NA 5,855 4,018 6,687 4,816 
Estimate. NA Not available. 


1 Estimated content of concentrates, cement copper, and cuprous pyrite; excludes content in iron pyrites 


ore that may or may not be reco 


TRADE 


The trade balance of Cyprus in 1967 
continued to be favorable in mineral com- 
modities and unfavorable in total trade. 
Compared with 1966, the trade balance in 
minerals was less favorable, and minerals' 
share of total trade was reduced. The values 
of mineral trade and total trade for recent 
years follow: 


alue 
(million dollars) Er e 
es’ 
Mineral Total share of 
commod- trade total 
ities ! t) 
Tts: 
1966........ 84.2 77 44 
19677 25.0 88 80 
porta: 
1966.......- 21.4 158 14 
1967....- EM 21.9 167 13 
balance: 
1966.......- +12.8 —81 XX 
1967.......- +8. —84 XX 


XX Not applicable. 
1 Values given are for only those commodities 
listed in tables 2 and 3 of this chapter. 


By value, copper continued to be the 
most important mineral export, accounting 
for $14.9 million, or about 60 percent of 
the value of total mineral exports in 1967. 
Pyrite ranked second with a total of $6.9 
million. Petroleum refinery products were 
again the chief mineral imports, being 
valued at $11.1 million. Dominating the 
petroleum category were fuel oils ($5.4 
million) and motor gasoline ($3 million). 
Imports of iron and steel semimanufactures 
totaled $7.6 million. 
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Table 2.—Cyprus: Exports of mineral commodities 
(Metric tons) 


Commodity 1966 1967 Principal destinations, 1967 
TALS 
Chromite............---..-.-.-.-- 2,541 27,881 N 00 China 11,831; Austria 7,550; Canada 
9 e 
pper: ; 
Concentrate.......-......-- 58,682 45,341 ea West Germany 12,181; Japan 
cement 14,778 3,914 West Germany 4,195; Japan 8,152; Spain 1,567. 
Cuprous pyrite - 164,248 186,621 West Germany 112,082; Netherlands 74, 589. 
NONMETALS l 
Asbestos, crude. ................- 19,191 18,839 Denmark 5,034; United Kingdom 3,191; Thailand 
à 2,770; Belgium 2,806. 
Crude........--.------------ 56,548 13,162 Taiwan 10,262; Lebanon 2,900. 
Calcined.................... 1,215 298 Lebanon 261. 
Mineral pigments: 
C1117! eile 819 468 United States 332; United Kingdom 67. 
1780 CC co scoeee Se 12 16 NA. 
mber: 
““—ösÜ aeh 747 853 United States 545; United Kingdom 237. 
eine aso ome 4,684 5,888 United States 8,537; United Kingdom 1,849. 
Porte. . RAA 746,819 721,660 11 ont 82; Belgium 145,885; Netherlands 
Others 4,182 5,189 Israel 4, 948. 
NA Not available. 
Table 3.— Cyprus: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1966 1967 Principal sources, 1967 
METALS 
Aluminum and alloy 406 424 Greece 191; Italy 67; United Kingdom 57. 
Copper: including brass 89 51 Belgium 27; Netherlands 6; New Zealand 6. 
GH! ³˙A Geese ews troy ounces.. 15,706 16,084 United Kingdom 16,052. 
Iron and steel: 
p naa 259 361 United Kingdom 244; U. S. S. R. 117. 
Ferroalloya gg 5 5 All from United gdom. 
Semimanufacture s 50,869 59,151 France 17,648; Belgium 7,983; Italy 6,139; 
West Germany 5,993. 
Lead and alloy 281 97 United Kingdom 85. 
Tin and alloys. ............ long tons 607 618 United Kingdom 606. 
Zinc and alloys......................- 64 211 Belgium 200. 
NONMETALS 
Asbestos r 102 165 United Kingdom 97; West Germany 43. 
Cement 222.2003 . wacubEDse 87,678 17,887 gas 8,629; Israel 4,098; United Kingdom 
I, NEM CT r 159 816 United Kingdom 149; Italy 100. 
Fertilizer materials, manufactured: 
Nitrogenous.-..........-.-------- r 42,536 27,680 East Germany 7,479; United Kingdom 6,811; 
Italy 4,789; Portugal 8,778. 
Phosphatic.....................- 26,160 20,238 ciu 8,560; Yugoslavia 6,079; Lebanon 
Potassic.........---------------- 876 297 All from France. 
Pumice... ũ -ůùu-- o Uc Sende 551 1 NA. 
8§H.-ſũͥũſ d ⁵ĩð Luce d 320 216 United Kingdom 201. 
Stone, building: . 
Unworked...............- value.. $24,248 NA 
Worked...........-.....-.. o.... $9,456 NA 
lr 86 2,028 ....... 
MINERAL FUELS 
Asphalt and bitumen, natural 12,460 15, 460 Spain 15 United Arab Republic 8,912; 
srae 9 e 
Coe). h,;;ö%ü g- a 522 177 All from West Germany. 
COKE fost ee ee E eA 350 209 All from West Germany. 
Petroleum refinery products: 
Motor coun 42-gallon barrels.. 607 660 Italy 275; Netherlands Antilles 196. 
gasoline. 
Aviation gasoline...........- do.... 20 14 Netherlands Antilles 9; United Kingdom 5. 
Keros ine do 239 272 Italy 91; Netherlands Antilles 87; Greece 60. 
Jet Iuel..-...- oon do.... d euo 
White spirits and solvents...do.... 8 8 United Kingdom 1; Netherlands Antilles 1. 
2 | EEE 8 do 642 743 Italy 378; Netherlands Antilles 154. 
Fuel oil, including diesel do 1,298 1,317 U.S. S. R. 888; Italy 296; France 91. 
Lubricating oil and grease . do 32 36 United Kingdom 24; Netherlands 4. 
Other. ineluding pite do 3 4 United Kingdom 3; West Germany 1. 
and wax. 
r Revised. NA Not available. 
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COMMODITY REVIEW 


METALS 


Chromite.—Chromite exports in 1967 
were about 10 times higher than those in 
1966 because of the continuation of high 
prices on the world market and the steady 
development program of Hellenic Mining 
Co. Ltd., which obtained the mines in 
1964. The chromite mines are in the 
Troodos Mountains, and the treatment 
plant is at Ayios Nikolaos. 


Copper.—During the year, Skouriotissa 
was the chief mine of Cyprus Mines Corp. 
The reserves at the Mavrovouni mine were 
nearing depletion. The planned output of 
ore in 1968 for Skouriotissa was about 
600,000 tons, compared with about 75,000 
tons for Mavrovouni. 

The principal mine of Hellenic Mining 
Co. Ltd., in 1968 continued to be Kalavas- 
sos. Most of the mine’s output was from 
the Mousoulos ore body. In 1967, develop- 
ment work at the mine totaled 580 feet of 
shafts and 6,335 feet of drifts. 

In 1967, the Limni Mines of Cyprus 
Sulphur and Copper Co. Ltd, yielded 
446,705 tons of ore, from which 19,476 
tons of copper concentrate was obtained. 
Proven reserves totaled about 2 million 
tons averaging 1.1 percent copper. The 
continued exploitation of these low-grade 
reserves depends on the continuation of 
high prices for copper on the world market. 


NONMETALS 


Asbestos.— The Cyprus Asbestos Mines, 
Ltd., quarried 3.5 million tons of rock in 
1967, up from 2.5 million tons in 1966. 
About 1.2 million tons were milled to pro- 
duce 11,688 tons of long-grade fibers and 
8,072 tons of short-grade fibers. In 1967 
the Asbestos Cement Factory at Moni 
manufactured 31 tons of flat sheets, 874 
tons of corrugated sheets, and 180 tons of 
molded goods. 


Cement.—In 1968, cement was produced 
by the Cyprus Cement Co., Ltd. and 
Vassiliko Cement Works, Ltd.; the latter 
began production about 1967. The com- 


bined output of these plants is making 


Cyprus more self-sufficient in cement. 


Fertilizer Materials.— Preparations were 
underway during the year to build a fer- 


tilizer plant costing an estimated $5 million 
near Larnaca. The owners of the plant will 
be Cyprus Cooperative Confederation (50 
percent), the country's major importer and 
distributor of fertilizers, the Cyprus Ortho- 
dox Archbishopric, and Anastassis Leven- 
tis, a local businessman (25 percent each). 
Using the island's pyrite deposits and 
imported ammonia, the plant will have the 
capacity to produce 80,000 tons per year 
of superphosphate and ammonia-based fer- 
tilizers. 

Gypsum.—United Gypsum, Ltd., con- 
tinued to account for most of the gypsum 
produced. Limassol Chemical Products 
apparently continued to rank foremost 
among the several smaller producers. 


MINERAL FUELS 


During the latter part of 1968, Forest 
Oil Co. and Jack Grynberg and Associates, 
both U.S. companies, completed negotia- 
tions for an exploration venture with 
Industrija Nafte-Zagreb (INA), a Yugo- 
slav State-owned petroleum company. 
Forest Cyprus Corp., Forest’s subsidiary, 
obtained a license in Cyprus in late 1962 
for 8,900 square kilometers and made ex- 
tensive seismic surveys before its explora- 
tion was stopped by the civil disorder that 
erupted in 1963. Instead of resuming ex- 
ploration after stability was restored, Forest 
farmed out the license to Grynberg, who 
arranged for the present agreement with 
INA. INA is to drill the first well (to about 
9,000 feet) at its own expense. Thereafter, 
all future operating expenses of the new 
enterprise will be shared. The Cyprus 
Government is to receive 50 percent of the 
profits from any petroleum produced. 

During the year, the Government was 
considering granting an oil exploration 
license to Cytex, a local company, for a 
small area near Limassol. In 1967, Terabyss, 
another Cyprian company, was granted a 
license covering a 1,140-square-kilometer 
area in the Paphos District. 

Construction of the 10,000-barrel-per-day 
refinery planned for Larnaca by Cyprus 
Oil Refining Co., Ltd., had not yet begun 
at yearend 1968. The delay was due to the 
failure of the Government and the com- 
pany to resolve several issues. There were 
reports that construction of the $17 million 
refinery was expected to begin in 1969. 


The Mineral Industry 


of Czechoslovakia 


By Bernadette Michalski ! 


Coking coal and nonmetallics remained 
the principal minerals produced in Czecho- 
slovakia. The abundant fuel and refractory 
clay resources have supported significant 
metallurgical and fabricating industries. 
Although the nation is almost totally de- 


pendent upon iron ore imports, it ranked 
about 10th among world producers of 
steel and expansion and development pro- 
grams were under way to assure Czecho- 
slovakia a continued posit:on as a signifi- 
cant world steel producer. 


PRODUCTION 


Production figures for many commodities 
were unavailable for 1968. While the year's 
unrest may have resulted in reduced out- 
put of several commodities, Czechoslovakia 
reported an overall industrial production 


growth rate of 5.2 percent in 1968 com- 
pared with the 7.5 percent average growth 
for 1965-67. 


1Foreign mineral specialist, Division of Inter- 
national Activities. 
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Table 1.—Czechoslovakia: Production of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity | 1964 1965 1966 1967 1968 
METALS 
Aluminum, metal, including secondary 
thousand tons 60 62 62 65 65 
Antimony: 
Mine output, metal content 1,200 1,200 1,200 1,100 1,100 
Metal f$. ee eee ee wanes 2,000 2,800 2. 500 NA 
Copper, mine output, metal content ¢ '........... 8,000 10,000 10,000 10,000 10,000 
Iron and steel: 
ITON OI6..-o seco Eb scene thousand tons 2,846 2,446 r 2,226 1,914 1,540 
Pig iron (including blast furnace ferroalloys) 
thousand tons 5,716 5,868 6,269 6,822 NA 
Ferroalloys, electric furnace........... do.... 55 57 91 97 NA 
Steel ingots and castings. ...........- do 8, 877 r 8, 599 9,128 10,002 NA 
qom semimanufactures do.... 6,465 7,000 7,494 8,108 NA 
Mine output, metal eontent r 14,000 15,000 15,000 15,000 15,000 
Metal, including secondary err 15,000 20,000 20,000 20,000 20,000 
Manganese, ore, gross weight 84,000 80,000 90,000 80,000 ........ 
Mercury, metall 76-pound flasks.. 775 825 875 900 900 
Nickel, metal, primary NA 500 500 800 800 
Silver ĉl... ³˙ꝛA c acies thousand troy ounces... 2,400 2,400 2,400 2,400 ........ 
Tin, mine output, metal content....... long tons NA NA 148 150 e 155 
NONMETALS 
FFII... K ⁵⁵ 8 5,000 5,000 5,000 5,000 5,000 
Cement, hydraulic thousand tons 5,493 5,713 6,130 6,460 NA 
Clays, kaolin (including china clay) do.... 318 r 922 r $25 335 3800 
Fertilizer materials: Manufactured: 
Nitrogenous, N content do 158 220 251 245 NA 
Phosphatic: . 
Thomas slag, PzOs content 24,196 24,515 22,275 16,512 NA 
Other, P.O; content 216,514 288,412 238,771 257,685 NA 
Gypsum and anhydrite: 
rule; thousand tons 351 381 356 371 NA 
aer, ⁵ 8 do 23 r 28 r 21 22 NA 
Lime (quicklime and hydrated lime)....... do.... 2,847 r 2,405 r 2,974 2,862 NA 
Magnesite: 
hh... oe cee ee ee do 1,686 1,841 1,901 2.106 NA 
CHBk6rT. u.s ß Sez do 458 479 498 517 NA 
Pyrite: 
Gross weigh do.... 861 875 352 376 NA 
Sulfur content do 155 146 137 160 NA 
JJJJJĩ]iͥwAà eine Ti E do 184 191 197 202 NA 


Stone, sand and gra vel, n. e. s.: 
Dimension stone: Limestone and other 


caleareous thousand tons.. 14,685 15,158 15, 736 16,255 NA 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen 897,783 407,307 528,872 611, 033 NA 
oal: 
Bituminou s thousand tons.. 728,201 1 27,624 1 26,781 25,946 25,800 
Cu Lignite and brown... do.... 75,606 73,216 74, 108 71,8962 » 70, 000 
oke: | 
Bituminous coal. do.... 9,421 9,496 9,465 9,307 NA 
Brown coal do.... 1,929 1,693 1,773 1,812 NA 
Fuel briquets: Brown coal__........-.-.-- do... 784 791 795 912 NA 
ere manurectured, all types. million cubic feet.. 197 ,448 204,859 208,744 214,677 NA 
etroleum: 
Crude oil................... thousand tons 195 192 190 200 NA 
Refinery products: . 
Kerosine do 110 137 134 216 NA 
Diesel oil do 1,779 2,072 2,242 2,460 NA 
Lubricants...................-- do.... 98 115 123 124 NA 


Estimate. r Revised. NA Not available. 


TRADE 


Czechoslovakia's mineral trade remained 1969-74 and anticipated iron ore imports 


closely tied to that of the Communist from India and Sweden. The value of over- 


Economy (Comecon) countries. However, all mineral trade of Czechoslovakia with 
trade with countries other than the Come- the O „ ic C 
con are expected to increase both as a WD eM Puer de 


result of the implementation of the Iranian- tion and Development (OECD) in 1966, 
Czechoslovak petroleum agreement for was U.S. $285 million. 
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Table 2.—Czechoslovakia: Exports of selected mineral commodities + 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 


METALS 
Aluminum, metal, including alloys: 
Scrap ? 


Jö 8 2,020 NA 
Unwrought ů 2 ccce cc ees ee ,164 NA 
Copper: 
Ore and concentrate 5,762 NA 
Metal, including alloys: 
( ¹ AAA cu et. 1,512 NA 
Unwrought ꝛ··½ lel... 8,800 NA 
Iron and steel: Metal: 
j. DE REPRE NAR STER y ESEA 87,000 NA 
Pig iron, ferroalloys and similar materials 2. 194,000 NA 
Steel, primary forms 22 .. 27,600 NA 
Steel semimanufactures. .... thousand tons. . 1,890 1,990 Yugoslavia 237; Poland 166; U.S.S.R. 
1205 Hungary 134; West Germany 
NONMETALS 
Sewell corsets 171,085 NA 
Clays, kaolin thousand tons 165 165 Poland 46; West Germany 80; East 
Germany 15. 
Graphite, natural g 00-aaanaaananMnMMaMmMa 997 NA 
Magnesite—ꝛ- thousand tons 207 217 West Germany 70; Poland 57; 
Hungary 46. 
Stone, sand, and gravel n -unauna 73, 500 NA 
ë MINERAL FUELS AND RELATED MATERIALS 
oal: 
Bituminous................ thousand tons 2,077 2,827 East Germany 871; Hungary 568; 
Rumania 360. 
if... ⁵ĩð2ł˖! eee ssl do 1,142 1,188 West Germany 1,108. 
Coke and semicoke. ................ do.... 2,397 2,167 East Germany 662; Rumania 869; 
Austria 300; Hungary 288. 
Petroleum: Refinery products: 
lll 80, 964 NA 
Distillate fuel oil 22222 849,538 NA 
Residual fuel oil ꝶ ....0.00 000a 222,849 NA 
Lubrieants Lc ccc c ccce ccce ce esc 18,948 NA 


! Because Czechoslovakia publishes only limited data on foreign trade in minerals, this table has been 
compiled from several scurces. U.S.S.R. official trade statistics report approximately US$100 million in ores 
and metals reccived from Czechoslovakia in both 1966 and in 1967, which probably includes steel primary 
products and semimanufactures as well as nonferrous ores and metals. Except as noted, information is from 
Statisticka Rocenka Ceskoslovenske Socialisticke Republiky, 1968, (Statistical Annual of the Czechosovak 
Socialist Republic), Prague, 607 M 

2 Statistical Office of the United ations. 1967 Supplement to the World Trade Annual, Vol. 1, East Europe. 
Walker and Co., New York, 1969, 860 pp. 
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Table 3.—Czechoslovakia: Imports of selected mineral commodities * 


(Metric tons unless oth wise specified) 


Commodity 


METALS 
Aluminum: 
Bauxite and concentrate ? v. 
Oxide and hydroxide .........--------- 
Metal, including alloys: 
Unwrought ? 2 
Semi manufacture 
Cadmium, metal, including alloys, all forms 
Chrom itte thousand tons 
Copper, metal, ineluding alloys: 
Unwrought * eco 
Semimanufactures ‘...................---. 
Iron and steel: 
Ore and concentrate........ thousand tons 
Pig iron, ferroalloys and selected do.... 
material. 
Steel semimanufactures . do 
Lead, metal, including alloys: Unwrought 5. 
Manganese: 


re and concentrate........ thousand tons 
Oxides V NERO FEE E PO aes el ee oe 
Mercury 5..................- 76-pound flasks.. 
Nickel, metal, including alloys, all forms *........ 
Sam metal, including alloys, all long tons 
orm 
Zinc, nbi including alloys, all forms * 5. 
NONMETALS 
Asbestose anaona nenu  Ascsduu uU iE ob E 
Cünient Ä⁰˙ 25 ³ĩÜ¹AA 8 
Fertilizer materials: 
Crude: Phosphatie thousand tons 
Manufactured: 
Nitrogenous, N content do 
Phosphatic, P: O; content do 
Potassic, K:0 equivalent do 
Graphite, natural 2. - c LL Lc cL ll... 
Magnesite )))) 
Pyrite, gross weight............ thousand tons 
Elemental, all forme do.... 
Sulfuric acid do.... 


MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen 
Carbon black 6 
Coal, anthracite and bituminous. -thousand tons. . 
Coke and semicoke: . do 

as, hydrocarbon: Natural (.. million cubic feet. 
Petroleum: 


Crudlsesese s Rm thousand tons 
Refinery products 
Gasoline 4....................- do.... 
Kerosine * 9 .. Ossie 
Diesel oil /.... do 
OA. pax ea — 


NA Not avialable. 


1966 1967 Principal sources, 1967 


295,974 826,375 Hungary 251, 000. 
10, 000 10, 000 All from Hungary. 


21,362 81,004 U.S. S. R. 28,900. 
8,832 12,288 All from the U.S.S.R. 


205 141 Mainly from the U.S.S.R. 
49 45 All from the U.S. S. R. 
27,400 28,400 All from the U.S. S. R. 
601 592 All from the U. S. S. R. 
9,386 10,866 U.S. S. R. 8,690; India 942. 
153 250 U.S.S.R. 146. 
343 376 All from the U. S. S. R. 
21, 000 25,500 U.S.S.R. 24, 200. 
287 306 U.S.S.R. 185; Indla 86. 
1, 000 900 All from the U.S. S. R. 
3,249 NA 
2,400 NA 
940 NA 


28,100 82,800 U.S.S.R. 16,600; Poland 10,200. 
32,996 83,060 U.S.S.R. 20, 17055 Canada 4,957; 


Austria 4,1 
60,000 94,000 Poland 72 400: Su. S.S.R. 22, 
488 481 All from the U.S.S.R. 
41 53 East Germany 15; Austria 18. 
270 297 U.S.S.R. 184; Lebanon 19. 
486 466 East Germany 428. 
1500 195 All from U.S. S. R. 
125 95 U.S.S.R. 80; Yugoslavia 11. 
288 287 Poland 120; U.S.S.R. 87. 
15 30 All from the U. S. S. R. 
77, 535 49,328 All from Hunga 
4, 800 5,300 Mainly from tie e U. S.S.R. 
4,080 4,162 U.S.S.R. 2,842; Poland 1,820. 
5 91 Mainly from the U. S. S. R. 
0 9,865 All from the U.S. S. R. 
6,396 7,425 All from the U.S.S.R. 
227 186 All from the U. S. S. R. 
255 260 Mainly from the U.S.S.R. 
18 84 All from the U.S.S.R. 
85 50 Mainly from the U.S.S.R. 


1 Because Czechoslovakia publishes only limited data on foreign trade in minerals, this table has been com- 
piled from several sources. Except as noted, information is from Statisticka Rocenka 55 Social- 
isticke Republiky, 1968, (Statistical Annual of the Czechoslovak Socialist Republic), Prague, 6 

2 355 Yezhegodnik 1967 (Statistical Yearbook), Hungarian Statistical Office, adage at. 1968, 


820 p 


3 Statistika Spoljne Trgovine SFR Jugoslavije, 1967, (Statistics of Foreign Trade of the SFR Yugoslavia, 


1967), Belgrad, 1968, 550 


4 Ministerstvo Vneshney PI orgovli U.S. S. R. (Ministry of Foreign Trade of U.S. S. R.) Vneshnyaya Torgovlya 
8. S. S. R. za 1967 God (Foreign Trade of the U.S. S. R. for 1967), Moscow, 1968, 395 pp. 
5 Statistical Office of the United Nations. 1967 Supplement to the World Trade Annual. V. 1, East Europe. 


Walker and Co., New York, 1969, 360 pp. 


COMMODITY REVIEW 


METALS 


is scheduled to be mined by open pit early 
in 1969. While grade of ore and mine 


Antimony.—An antimony deposit newly capacity are not given, the Czechoslovak 
discovered at Struzec in central Slovakia source claims that the new mine output will 
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be sufficient to replace imported ores and 
concentrates. Turkish trade data showed 
exports of 2,200 tons of antimony ore to 
Czechoslovakia in 1966 and 1,227 in 1967. 
Mainland China may have also supplied 
Czechoslovakia some ore. In addition to 
domestic and imported ores and concen- 
trates, some antimony may be recovered 
as a byproduct of lead smelting. Total 
metal output exceeds consumption require- 
ments allowing an exportable surplus. West 
Germany is probably the largest market 
for Czechoslovak antimony metal. Germany 
imported 646 tons of antimony in 1966 
and 277 tons in 1967 from Czechoslovakia. 


Iron and Steel.—A new iron mine was 
opened at Medenes in northern Bohemia. 
Ore from the mine (probably 24 to 29 
percent Fe content) was to be shipped to 
the Klement Gottewald Works at Ostrava. 

The Vitkovice Iron and Steel plant at 
Ostrava, Czechoslovakia’s largest steel 
works, underwent an expansion and ration- 
alization program in 1968. Parts of the 
program included the replacement of three 
of its six blast furnaces, each with 400- 
cubic-meter volume, by a new 1,719-cubic- 
meter furnace. 

An electrolytic tinning plant of 160,000- 
ton annual capacity was completed in 1968 
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at the East Slovakian Iron and Steel 
Works at Kosice, Czechoslovakia's newest 
steel complex. Production from other units 
of the Kosice plant were estimated as 
follows in million metric tons for 1968: 
Steel ingots 1.5; pig iron 1.3; steel sheets 
1.2. 


Mercury.—Czechoslovakia produces mer- 
cury as a byproduct of iron ore, copper 
ore, and pyrite operations. However, do- 
mestic output estimated at 900 flasks sup- 
plies only a fraction of consumption re- 
quirements. Spain exported 2,927 flasks of 
mercury to Czechoslovakia in 1966, 2,852 
flasks in 1967, and an estimated 4,000 flasks 
in 1968. In an effort to fully utilize domes- 
tic resources the Czechs began constructing 
a mercury refinery at Rudnany; comple- 
tion is scheduled for mid-1969. The plant 
capacity is estimated at 1,000 flasks and 
will probably process the complex ores of 
the Spisska Nova Ves deposit. 


NONMETALS 


Bentonite.—4A bentonite processing plant 
of 100,000-ton annual capacity was com- 
missioned at yearend. The plant, located 
near Zelenice. is part of the Severoceske 
Keromicke Zavody (North Bohemian 
Ceramic Complex). 


Table 4.—Salient statistics on iron and steel production 


PIG IRON 


Number of blast furnace 


Production of pig iron and ferroalloys: 


1965 1966 1967 


Pig iron for steel making thousand metric tons 5,129 5,559 6,255 
Pig iron for foundeꝶ/vet˖/ꝶ9 -~-a Oca 646 661 62 
Blast furnace ferroalloys. ..............................- do.... 98 49 46 
I ³o¹w-w. ĩðZ ⁰ aer Eie E do- 5, 868 6,269 6,822 
Materials consumed per ton of pig iron: 
Iron ore and manganese ore kilograms.. 561 50 428 
(((( ³⁰W Hg. E E EAE NEEE EEE AE do.... 1,289 1,829 1,444 
%%% Add ED as y 8 do- 69 52 
%%)%%˙! ZF... do 739 684 651 
limestone... ol oe ee reo ee reas 8 O.... 285 220 178 
INGOT STEEL 
Number of open hearth furnace 1 78 NA NA 
Production of crude steel: 
pen hearth. ooo -2-2-22 thousand metric tons 7,201 7,402 7,441 
CC qNq—o(P . K md sued d eed do 237 242 247 
Electric furnackkeeeeeõeõeõeõe LLL LLL LLL eL Lee sees do.... 1,161 1.209 1,254 
Oxygen convertor....-......--...-.---.--.------------- %% 8 275 1.060 
II!!!,!!.%,%,%!!“!k˖ĩ ⁵ 8 do- 8,599 9,128 10,002 
Materials consumed per ton of crude steel 
Ig (PON cusueieeuozete-zismwue vA E CEDE kilograms.. 595 599 628 
%²·Ü;²Ü .. 8 do 474 479 472 


NA Not available. 


1 Six 400-ton capacity; six 200- to 400-ton capacity; fifteen 100- to 200-ton capacity and remainder under 


100-ton capacity. 
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Fluorspar.—Czechoslovakia's growing 
steel and chemical industry consumes about 
100,000 tons of fluorspar annually. About 
half of this requirement was satisfied by 
several small mines in northern Bohemia 
producing metallurgical fluorspar concen- 
trated by gravity separation. À new acid 
grade fluorspar flotation plant was under 
construction at Sobedruky with completion 
scheduled for 1969. When the plant is in 
full operation, fluorspar imports will re- 
portedly discontinue. 


Kaolin.—Construction of the Bozicany 
kaolin flotation plant was slated during 
the year. This plant is scheduled to start 


production in 1972 and attain full capacity 
in 1974. 
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MINERAL FUELS 


During 1968 approximately 7.5 million 
tons of crude oil were supplied to Czecho- 
slovakian refineries by the Soviet Union 
via the Friendship pipeline; however, by 
1970 part of Czechoslovakia's crude petro- 
leum supply may be drawn from the 
Middle East. A 5-year trade agreement 
between Czechoslovakia and Iran, signed 
in 1968, offers Czechoslovakian industrial 
equipment in exchange for Iranian crude 
oil. 

Deliveries of natural gas from the Soviet 
Union will be facilitated by a second pipe- 
line. The construction on the 300-mile long 
Kiev pipeline will begin in 1969 using pipes 
manufactured in Czechoslovakia. By 1970, 
46 million cubic feet will be imported from 
the Soviet Union increasing to more than 
a 100 million cubic feet by 1975. 


The Mineral Industry of Finland 


By F. L. Klinger 


A high level of activity was maintained 
in most branches of the Finnish mineral 
industry in 1968, despite early uncertainties 
resulting from devaluation of the markka 
in late 1967 and the persistence of strong 
inflationary trends in the nation's economy. 
In March, sweeping controls were estab- 
lished over wages, prices, rent, interest, and 
even taxes. These measures, which are 
scheduled to remain in force through 1969, 
were effective in stabilizing the economy, 
and with the added incentive of strong 
foreign demand, production and exports 
of many commodities matched or exceeded 
the levels of 1967. The construction indus- 
try was relatively depressed; however, 
building activity was increasing by year- 
end and a recovery was possible in 1969. 

There were several significant individual 
developments in 1968. In mineral supply, 
the Luikonlahti copper mine was brought 
into production and another was under 
development near Outokumpu; deposits of 


tale were being developed near Kotkamo, 
to partially replace imported kaolin for the 
large paper industry; and additional de- 
posits of apatite, discovered in Lapland, 
increased the known reserves of phosphate 
and associated rare-earth metals. In min- 
eral processing, Finland became the only 
West European country to produce signifi- 
cant quantities of cobalt and ferrochromium 


from domestically mined ores; initial 
contracts were let for construction of 
the country's first zinc smelter; and 


the flash-smelting process developed by 
Outokumpu Oy. was adopted by several 
wore foreign companies. In addition, an 
important expansion of rolling facilities 
was begun at the Raahe steelworks; crude 
oil refining capacity was doubled at Porvoo; 
and plans for construction of an atomic 


powerplant at Loviisa were temporarily 
abandoned. 


1 Physical scientist, Division of International 
Activities. 


PRODUCTION 


Production indices of major sectors of the mineral industry were as follows: 


Industry sector 


Mines and quarries ? 
Primary metal plants ? 
Nonmetallic mineral product plants 2 


All industry ? 


Petroleum refineries -222a aaaea 


(1959 =100) 
1966 1967 1968 ! 
FF 133 140 137 
FCC 217 220 251 
FFF 219 224 223 
FFF 348 436 561 
C 167 171 176 


1 Average of monthly indices for 10 months (Jan uary- October). 
2 Source: Central Bureau of Statisties (Helsinki). Bulletin of Statistics (Tilastokatsauksia), No. 12, 


December 1968. 


3 Estimate based on annual refinery throughout reported by Neste Oy. 
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Table 1.—Finland: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
METALS 
pa concentrate, gross weigh. NA 6,384 36,196 
obalt: 
Mine output, metal content 11,684 11,498 11,488 e 1,800 e 1,700 
Metül. Se seculi w . cuiii 17 505 
Copper: 
Mine output, metal eonten tt r 32,557 730,160 126,728 29, 836 e 29,800 
Metal, eleetrolytio ---------------- 88,177 30,522 81,912 r $4,178 85,895 
Gold, metall .. troy ounces.. 722,049 718,027 115,471 20,281 21,380 
Iron and steel: 
Iron ore and concentrate: 
Magnetite concentrate r 477, 000 658,000 * 688,000 642,000 » 510, 000 
Pelletized iron oxide (from pyrite) 204,000 227,000 324, 000 299, 000 341, 000 
Roasted pyrite (purple ore NA NA NA 39,421 100, 720 
FI!!! ee el 592,000 934,000 934, 000 1,017, 000 1, 039, 000 
Ferrochromium <<< .62 os i eee maeaea ²o ² “ 8 7,8 
Steel, erudee d 371,000 363,000 399, 000 411, 000 700, 000 
Steel semimanufacturee s 328,000 351,000 366, 000 340, 000 554, 000 
Lead, une output, metal eontentt 1,890 16,3808 ; 786 52 
ickel: 
Mine output, metal content.................. r 3,204 72,989 2,952 r 8,458 8,826 
Metal, eleetrolyti c 2,948 2,776 2,998 8,008 ,927 
Sulfate, metal eontent a 147 168 185 160 177 
Rare-earth metals: 
Lanthanide concentrates, gross weight__...... ....... .....-- 2,610 14,127 12,152 
Mine output, oxide content e...............-. =------ eee 70 500 402 
OxideS. ol he tendo y te LEE NA NA 43 NA NA 
Selenium, metall kilograms.. 6,577 5,705 5,431 6,696 7,296 
Silver, metall troy ounces.. 608,000 582,000 520, 000 623, 000 677, 000 
5 ilmenite concentrate, gross weight 116,068 106,825 117, 560 126, 900 140, 000 
anadium: 
Mine output, metal eontent --------- 1,850 1,287 1,280 1,470 1,477 
Pentoxide: 
Gross weight 1,756 1,721 1,783 2,098 2,189 
Metal content............__...-.----.-- 988 964 970 1,172 1,198 
Zinc, mine output, metal content *...............- 63,000 69, 000 54, 400 60, 800 65, 400 
NONMETALS 
e ,, ß . 10,583 12,072 12,020 10,524 19,140 
Cement, hydraulic thousand tons 1,572 1,770 11,575 1,514 * 1,480 
!(; ³Wwü³wꝛmi. ⁰ydt Rene. 2,170 950 1, 200 1,619 1,980 
ö ⁵˙àAqſſſ / 14,900 11, 872 26,317 85,025 e 50,000 
Fertilizer materials, manufactured: 
Ammonia, primary, nitrogen content.........- e61,000 72,000 77,000 88,000 NA 
Phosphoric acid, PO; content................ ....... =--> 22,000 89,000 NA 
Superphosphate, gross weight 514,300 487,400 7571,300 895,100 ¢820,000 
ae i ete ee x 240,000 245,000 227,000 230, 000 210, 000 
Pyrite and pyrrhotite (including cupreous): ? 
Gross Wwelplht-.. ſn . ete 551,223 585,480 616,477 711,629 174,000 
Sulfur content.............. 22. 2l lll eee 264,000 288,700 249,200 841,000 371, 000 
e d EM EM LE E 28,500 35,312 43,670 61,000 42,000 
Stone, n.e.s.: 
Dimension stone (marble) ..................- 800 200 NA ......... NA 
Other, including limestone..... thousand tons. . 8,500 8,800 3, 558 8,700 e 8,600 
Sulfur, byproduct (recovered): 
Elemental... e ³⁰·Ü A 68,139 73,771 78,641 101,418 125,249 
Gaseous (in SO3)..........................- e 119,900 *126,200 159,396 181,891 205,088 
Talc and soapstone: 
j| epo mv. 8 6,000 7,000 5,000 2,562 * 6,000 
Soaps tone cubic meters 150 e 125 125 150 e 200 
Wollastonite..........--....---..--.---_------- 8,000 2,393 8,818 e 3,500 4,296 
MINERAL FUELS AND RELATED MATERIALS 
Coke, sss eee eee oes 145,000 142,000 153,000 136 ,000 NA 
Fuel briquets..........-----.------------------ 17,000 28,000 25,000 25,500 26,000 
Gas, manufactured - thousand cubic meters - 68,411 70,108 1 74,890 72,492 e 60,000 
Peat, for fuel use r 110, 000 7100,000 er 100, 000 100, 000 e 100,000 
Petroleum refinery products: 
asoline..........-........-- thousand tons 553 700 762 941 1,082 
aS eras repe fuel. 4 0. 5 oes durer 21 33 45 42 66 
istillate fuel oil..................... O.. 2 
Residual fuel oil...................... do.... 1,048 1,640 2,658 3,118 ! 8,742 
i petroleum gases do- 34 42 52 56 52 
Lubricants. sss ese eS EA do- NA A NA TA 22222225 
Other, including bitumen.............. do.... 292 211 189 221 221 
Total refinery products...........- do.... 2,961 2,626 3, 706 4,447 5, 163 
Total crude oil processed. ......... do.... 2,554 2,772 8,714 4,657 5,990 


¢ Estimate. r Revised. NA Not available. 
1 Source: United Nations (1964-66). 

2 Excluding pyrrhotite from Kotalahti mine. 

3 Kerosine only. 
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The slight decline in the index for mines 
and quarries was mostly due to reduced 
output of iron ore, which resulted from 
closing of the Jussaró mine in 1967 and 
the Kärväsvaara mine in 1968, and partly 
due to reduced output of construction 
materials. Actually, production at most of 
the country's mines increased with gains 
of about 25 percent at Vihanti, 10 percent 
at Pyhäsalmi, and a severalfold increase in 
output of chromite from the new mine near 
Kemi. Record quantities of cobalt, pellet- 
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ized iron oxide, and sulfur were recovered 
from pyrite at iv okkola, and ferrochromium 
production was started at Tornio. 

The rise in index for primary metals 
resulted largely from increased production 
of steel at Raahe, where the new plate mill 
was operated for the first full year. The 
continued rise of the index for petroleum 
refineries was due to increasing production 
from the Porvoo refinery, which reportedly 
became the largest in Scandinavia at the 
end of October. 


TRADE 


The 1967 currency devaluation, together 
with the stabilization measures introduced 
in 1968, helped to shift Finland's balance 
of trade into the surplus column for the 
first time since 1958. The dollar value of 
exports exceeded that of imports by ap- 
proximately $44 million, as compared with 
a deficit of $176 million in 1967. 

In mineral commodity trade, the deficit 
remained close to $300 million but it was 
reduced by $22 million compared with 
that of the previous year. The improve- 
ment was principally due to increased 
domestic production of steel at Raahe, 
which led to a reduction of 100,000 tons 
in imports of steelplate. The gain in steel 
trade was partially offset by increased 
imports of crude oil. 

The value of total trade and mineral 
commodity trade for the last 3 years is 
shown in the following tabulation: 


Value 
(million dollars) 
Mineral Total 
commodity trade 
trade 
Exports: 
1983s sow 128 1,505 
§öͤ 8 128 1,685 
1 9§ĩ ces 121 1,686 
Imports: 
1969ͤͤõͤ 23-22 * 404 1,726 
1901... 2 8 429 1,811 
1968..-.-2. 29s zv 405 1,592 


Metals and metallic ores continued to 
be the principal items in mineral com- 
modity trade in 1968, accounting for 80 
percent of the value of exports and nearly 
40 percent of the value of imports. The 
share of fuels in the value of imports rose 
to 51 percent in 1968, as compared with 
39 percent in 1965. 


The values of major items in Finland’s 
mineral commodity trade in 1967 and 
1968 are tabulated as follows: 


Value 
(million dollars)! 
1967 1968 
EXPORTS 
Iron and steel 2..............- 45.6 44.5 
O prertett cece. 80.5 29.2 
Zinc ore 8.8 1.4 
Titanium 2.8 1.9 
Nickel. 7.4 8.7 
Vanadium..................- 5.2 4.0 
IMPORTS 
Iron and steel 27222229... 188.6 118.5 
luminum...........-....--- 21. 18.1 
Coppe mn 14.2 15.2 
Lead and zi nee 4.9 4. 
Fertilizer materials 18.6 18.4 
Crude petroleum 79.7 86.9 
Solid fuelss -.- 36.7 82.3 
Petroleum products..........- 86.7 86.5 


1 Converted from values in Finnmarks as follows: 

2 Includes iron ore and scrap. 

3 Includes ilmenite and titania. 

Source: Official Statistics of Finland (Helsinki). 
Ulkomaankauppa (Foreign Trade). December 1968. 


In mineral commodities, Sweden re- 
mained the principal buyer of Finnish ex- 
ports, accounting for approximately 25 
percent of the total value, followed by 
West Germany and the United Kingdom 
with 17 percent each. These countries also 
supplied about one-third of Finland's im- 
ports, in terms of value. The Soviet Union 
continued to supply most of Finland's fuel, 
and the Soviet share of the value of Fin- 
land's mineral commodity imports rose to 
nearly 50 percent in 1968. In contrast, 
less than 2 percent of the value of Finnish 
exports was destined for the U.S.S.R. 
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Table 2.—Finland: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum metal, including alloys, all form 
a 


, ß ß Se E MM. 
Semimanufactures.......... 2. 2-2 Ll 2222-2 lc LLL 2.222.222... 
Iron and steel: 
Ore and concentrate, except roasted pyrite t 
Sh ⁰o¹w⁰ꝗ² 5m 
Metal: 
r dd ee ewe we see tee E 
Pig iron, including cast iron_.............-...-.-....-..---.-.- 
Steel, primary r...... USeelR er WEE ed mE 
Semimanufactures...........-- 2-2 2 22e - LLL eee ee eee eee 
Lead ore and concentrate 
Nickel metal, including alloys: 
Unwrought 
Semimanufactures..........-.-- LLL LLL Lecce LL cL LaL A LLL eee ee 
Platinum-group metals and silver: Metal, including alloys 
value, thousands 
Selenium, elemental_..-._._....--..--..--22 2-1. eee ee 
Tin metal, including alloys, Aer ca eesnz long tons 
Titanium: 


zn 
Ore and concentrate 


Ashes and residues containing nonferrous metals... 
Oxides, hydroxides, and peroxides of metals, n.e.s........_..----..-- 
Metals, including alloys, all forms: 

Alkali and rare earth metals 


NONMETALS 


Clay produ et value, thousands 
Feldspar- and other infusorial earth 
46§: cut esce ea pe ia ian i ß 
Fertilizer materials, manufacture „„ 
Mica, DIEI rM EAE UE UdeMM MONA MOUSE E 
B as and semi-precious stones, except diamond.....value, thousands 
VEIitB..sucetl-uceouacdctace ³ꝛ¹wm ELI Etui y 
Stone, sand and gravel: 
eee, f e x em WRN 
Limestone (except dimension) 
Sand, gravel, and other crushed roceckckk·dgdd 
suet Wag et ce uineis saw aem AE 


"Elemental, r x . cua ed Sd Ed 
Sulfuric acid PR T ⁵ↄð 0 REMO ⁵⁵(:: 8 
Other nonmetals, n. e. s.: 
Slag, dross and similar waste, not metal bearing 
jdn fo" a ⁵ ³ͤ a u ⁰⁰⁰y cis Sess 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades, including briquets- ---.------------------------------- 
Coke and semieckckõaa ð ² »» ĩ ues me 
Gas hydrocarbon- sss... y p dea 
Peat and peat briquets....._....-.-...---- eee 
Petroleum refinery products: 
rh —— 


e Estimate. r Revised. NA Not available. 


115,827 
184 


1.222 
1,998 


1 
81,811 


9,887 
6,465 
NA 
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Table 3.—Finland: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Ore and concentrate 
Oxide and hydroxide .--..--------- 
Metal, including alloys, all forms: 
Unwrought..............-.....-- 
Semimanufactures...............- 
Antimony metal 
Arsenic trioxide, pe 
Chromium: 


alt: 

Oxide and hydroxide -------- 

Metal, including alloys, all forms 
copper metal, including alloys: 


Semimanufacture s 
Gold, un worked or partly troy ounces.. 
wor 
Iron and steel: 
Ore and concentrate, except roasted 


S ð .... eim ais 
Pig iron, including cast iron 
Sponge iron, powder and shot. 
Ferroalloys.....................- 
Steel, primary forms.............- 


Semimanufactures: 
Bars, rods, angles, shapes, 
sections 
Universals, plates, sheet 


Hoop and strip 


Rails and accessories 
Wire 


Lead: 
M/ ĩ;õ ¹ ¹ꝛAAA ͤf(. ke euam 
Metal, including alloys: 
Unwrought E PETS 
Semimanufacture s 
Magnesium metal, including alloys, all forms. 
Manganese: 
re and concentrate 


Mercur 76- pound flasks.. 


Molybdenum metal, including alloys, all 


forms 

Nickel: 
Ore and concentrate 

Metal, including alloys: 

p . RUE E EE EE 
Unwrought...................... 
Semimanufactures..............-- 
Platinum group thousand troy ounces. . 


metals 
Silver, including alloys.............- do.... 
Silicon, elemental 
Tin: 
Oxides- e EZexaA long tons 
Metal, including alloys: 
Unwrought 


Semimanufactures.........- do.... 
Titanium oxideãe s 
Phas gsten metal, including alloys, all forms... 

c: 


Metal, including alloys: 
Blue powder..................... 


1966 


85 
13,740 
11,977 
13,922 

67 

447 

76 

583 

4 

NA 
802 
11,446 
4,457 
7,859 
887,310 
4 


122,551 


141,052 
880,918 


30, 975 


80,704 
299 
641 

14,392 

1,233 
17 


59,006 
574 


1,015 
4 


1967 


7,786 
16, 726 


14.461 
13,782 
50 


422 


637,895 
8,192 
111,861 


120,952 
411,020 


24,747 
1,296 
15,591 
88,142 
289 
533 
8,529 
840 

36 


11,859 
580 


638 
2 


Principal sources, 1967 


France 8,358; Greece 3,300. 
West Germany 6,648; Hungary 5,865. 


U.S.S.R. 8,512; Norway 2,682. 
U.S.S.R. 5, 528: Sweden 5,828. 
China (mainland) 35. 

Sweden 417. 


Republic of South Africa 435. 
West Germany 205 


Mainly from United Kingdom. 


NA. 

Zambia 2,499; Chile 2,182. 

United Kingdom 2,023. 

U.S.S.R. 80,216; West Germany 6,752. 


Norway 416,295; Sweden 221,600. 
Norway 2,398; Rumania 794. 


U.S.S.R. 105,688. 
Norway 4,736. 
Sweden 1,057. 

U.S.S.R. 4, 547; Norway 8,889. 


United Kingdom 21,915; U.S.S.R. 


Sweden 29,501; West Germany 25,458; 
U.S.S.R. 18, 213; Poland 15,651. 

U. S. S. R. 98, 687; United Kingdom 
81,454; Sweden 51,602; Common 
Market 184,921. 

West Germany 9,767; United Kingdom 


„708. 


West Germany 988. 
Sweden 8,624; United Kingdom 3, 508. 
Mire dad 85,039; Czechoslovakia 


Sweden 371. 

U.S.S.R. 5,5283; Sweden 1,422. 
West Germany 598. 

Norway 35. 

Belgium-Luxembourg 10,020. 
Netherlands 268; Republic of South 


Africa 208. 
Netherlands 290. 
NA. 


Norway 538. 

United States 45; West . 24. 
United Kingdom 110; 

Switzerland 100; United Kingdom 49. 
West Germany * 1,540; U.S.S.R.* 825. 
Sweden 132. 

Mainly from United Kingdom. 

bun Kingdom 70; China (mainland) 
Mainly from United Kingdom. 

NA. 

NA. 

East Germany 93; United Kingdom 61. 


West Germany 115; Norway 90. 
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Table 3.—Finland: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
METALS—Continued 
Zinc— Continued 
Unwrought..........-..........- 7,097 6,741 Baciu ambos 2,946; U.S.S.R. 
ai Semimanufactures...............- 408 888 West Germany 220. 
ther: 
Ore and concentrate: 
Of titanium, vanadium, tantalum, 1 67,019 United Kingdom 56,998. 
and zirconium. 
Of base metals, n.e.8.............- 819 85 Argentina 30. 
Ash o residue containing nonferrous 1,030 489 West Germany 487. 
me 
Metals, including alloys, all forms: 
Metalloids, n.e.8................-- 62 42 West Germany 20; Sweden 19. 
Pyrophoric alloys-..............--- 2 2 Austria 1. 
Base metals, n.e.8.............-.-- 88 108 Sweden 48; United Kingdom 38. 
NONMETALS 
Abrasives, natural, n.e.s. . value, thousands $177 $212 United States $11 
ABDOSUOS soo ee ee uc S Ee 6,893 6,481 U.S. S. R. 8,889; 88 1,581. 
Barite and witherite_.........._..-_.--.- 516 646 West Germany 565. 
Borates, natural, erudee:e -2-2-0 2,428 2,589 United States 2,507. 
Comment... . a 8,834 7,475 United Kingdom 3,241; Denmark 8,142. 
Chalk... ³ ¾ G ⁰⁰= eee d le rm 11, 898 10,209 85 4,006; Denmark 3, 105; Sw 
Clay and clay products: 
Crude clays..............._....-.-.--- 239,272 245,877 United Kingdom 225,516. 
Clay products: 
Refractory (including brick) ) 20,857 46,067 U.S.S.R. 19,696; Sweden 8,541. 
Nonrefractory...value, thousands $916 $637 Sweden $300. 
Cryolite and chiolite, natural 47 62 All from Denmark. 
Diamond: 
Gem, not set or value, thousands 3215 $190 Belgium- Luxembourg $72; United 
strung Kingdom 
Industrial...................-- do 3162 3143 Belgium-Luxembourg 396. 
ee ³ðâ oe eee 1,040 1,264 Sweden 643; Norway 616. 
Fertilizer materials: 
Crude, phosphatic 387,149 351,884 U.S. S. R. 245,009; Morocco 106,825. 
Manufactured: 
Nitrogenou s 121,981 77,215 Norway 49, 085; West Germany 27, 922. 
Phosphatic: 
V 11.598) 18,686 Sweden 13,384. 
Potassi eee 188,269 180,579 East Germany 61, 545; U.S. S. R. 56,680. 
Other, including mixed 3, 293 ,145 Belgium-Luxembourg 1, 106. 
Ammon tenaces E 18 ,409 20,260 "Trinidad and Tobago 12, 487. 
Buer; 8 4,917 4,856 France 1, 240; United Kingdom 940. 
Graphite, natural!!! 393 846 Poland 200. 
Gypsum and plasters - 109,190 114,789 Poland 74,888; U.S.S.R. 19,109. 
MMOs its ae Oi ya e e ete ean 80 16 NA. 
Magnes ite 2,038 2,059 West Germany 1, 651. 
Mica, all form —P r 764 521 United Kingdom 367. 
Pigments, mineral: 
Natural, erulle 9 115 600 Belgium- Luxembourg 475. 
Iron oxides, processed —- 1,142 1.253 West Germany 972. 
. and semiprecious stone, except dia- 
mon 
Natural...........- value, thousands $272 $289 West Germany $1387. 
3 F Oise 355 3195 West Germany $133. 
Salt 1 brines)... --------------- 376,010 352,344 Netherlands 169,142; East Germany 
Sodium and potassium compounds, n. e. s.: 
Caustic ..... 8 2,293 5,408 United Kingdom 2,100. 
Caustic potash......._.--........-.-- 354 296 West Germany 128. 
Stone, sand and gravel: 
Dimension stone____..........--...-- 2,042 2,164 Sweden 645; Italy 482. 
Dolomite, chiefly refractory grade...... 6,307 3,778 Belgium-Luxembourg 8,000. 
Gravel and crushed rock 1,867 4,226 Sweden 3,306. 
Limestone, except dimension 184,671 224,919 Mainly from Sweden. 
Quartz and quartzite -- 4,767 1,699 Sweden 1,465. 
sait Sand, excluding metal-bearing..........- 98,104 84,640 Belgium-Luxembourg 58, 038. 
Elemental, all form 78,952 51,235 United States 28,480; France 18,950. 
Sulfuric acid...............-.....-..- 19,856 80 NA. 
Tale and steatite........................- 4,994 4,919 China (mainland) 1,695; Norway 1,680. 
Other nonmetals, n.e.s.: 
Slag, dross and similar waste, not metal- 
g: 
From manufacture of iron and steel. 48, 738 5,926 Botpum:buren bourg 4,850; Sweden 
9 e 
Slag and ash, n. e.s 222-2... 100 2,300 Switzerland 2,100. 
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Table 3.—Finland: Imports of mineral commodities—Continued 


1967 


1,231 
6,812 


Principal sources, 1967 


Republic of south Africa 470; United 
ingdom 840 
Norway 4,711. 


815 United Kingdom 148; United States 185. 
8,172 Netherlands 1,465; Un ited Kingdom 998. 
2,059 Poland 1,638; "U.S.S.R. 418. 


786 U.S. S. R. 616. 
6 Netherlands 8. 


U.S.S.R. 8,788; Iran 1,182. 


Sweden 27; Netherlands 2 

Mainly from U.S.S.R. and Netherlands 
Antilles. 

U.S.S.R. 1,768. 

U.S.S.R. 874; Rumania 104 

United Kingdom 82; Sweden 15. 


Commodity 1966 
NONMETALS8— Continued 
Other mineral materials 4,643 
Oxides and hydroxides of magnesium, 4,874 
strontium, and barium. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.............. 810 
Carbon black 3,451 
1 all radon, including thousand tons 2,048 
Coke and d conten ko HOM PUN Spr TN do.... 727 
Gas, hydrocarbon, liquefied.......... do.... 2 
Petroleum: 
Crude and partly refined do 2, 901 
Refinery products: 
Gasoline do 19 
Keros ine 0 32 
Distillate fuel oil........... do 2,314 
Residual fuel oil do 1,617 
Lubricants...............- do 8 
i ook ei ess do.... 151 
Mineral tar and other crude chemicals de- 8 


rived from coal, petroleum or gas. 


Venezuela 177. 
U.S.S.R. 9. 


* Estimate. t Revised. NA Not available. 


COMMODITY REVIEW 


METALS 


Chromite.—The sharp rise in output of 
chromite in 1968 was apparently due to 
requirements of the new ferrochromium 
plant at Tornio. (See Ferroalloys.) Crude 
ore production was 107,000 tons (30,000 
tons in 1967). Average chromic oxide con- 
tent in the crude ore was 25 percent (22 
percent in 1967) and 41.3 percent in the 
concentrates (44.1 percent in 1967). 


Cobalt.—The new plant at Kokkola for 
recovering cobalt from pyrite was operated 
for the first year in 1968. Metal production 
was approximately 40 percent of plant 
capacity, and amounted to an estimated 
4 percent of world output. A metallurgical 
process developed by Sherritt Gordon 
Mines, Ltd., of Canada, was used to re- 
cover the metal, which was obtained mainly 
from pyrite produced at the Outokumpu 
mine. 

Explorations for cobaltous pyrite were 
reportedly conducted in the Kuusamo area, 
about 150 miles northeast of Oulu, by 
Suomen Malmi Oy. A 90,000-ton deposit 
of pyrite and pyrrhotite, containing ap- 
proximately 0.3 percent of cobalt and 
small quantities of copper and gold, was 


found in the area 10 years ago but the 
cobalt values were considered insignificant 
until the Kokkola plant was built. 


Copper.—Ore production at the new 
Luikonlahti mine, 25 miles northwest of 
Outokumpu, began in 1968 and 4,000 tons 
of concentrates was reportedly produced. 
Operated by a private company, Mal- 
mikaivos Oy., the mine is expected to 
produce about 450,000 tons of ore annually. 
Ore reserves reportedly total 8 million 
tons containing 1.5 percent copper and 1 
percent zinc. 


Near Outokumpu, development of the 
Vuonos deposit was continued and pro- 
duction was scheduled to begin by 1971 
at the rate of at least 300,000 tons annually. 
The Vuonos orebody reportedly contains 
approximately 3 percent copper. Elsewhere, 
exploration of the Säviä deposit was con- 
tinued at Pielavesi. 


The increased output of mine copper in 
1968 was partly the result of increased 
production of byproduct concentrates at 
the Vihanti and Pyhäsalmi mines. Copper 
concentrate was produced by seven mines 
in 1968, as shown by the accompanying 
tabulation: 
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- Copper 

Principal concentrate, 

Mine product metric tons 

1967 1968 
Outokumpu.... Copper 89,488 86,496 
Pyhásalmi..... Pyrite 3 25,497 „489 
Vih anti Zinne 8 , 158 
Virtasalmi Copper 5,718 6,062 
Kotalahti Nickel 8,069 8,729 
0 ti.... Copper 4, 000 
5 ine 245 970 
eee!!! tccsueses 133,312 140,899 


A Honeywell DDP-516 computer was 
ordered by Outokumpu Oy. for control 
of copper flotation at the Pyhäsalmi plant. 
The system was scheduled for installation 
in mid-1969. In other developments, the 
Outokumpu  flash-smelting process for 
copper sulfide was licensed to three more 
Japanese firms and to one firm in Turkey. 
The process was also sold to a Brazilian 
company, for treatment of pyrite cleaned 
from coal. 


Iron and Steel.—Iron Ore.—Closing of 
the Jussaró and Itárvásvaara mines reduced 
the output of magnetite concentrates in 
1968, but the loss in volume was largely 
made up by a 100,000-ton increase in 
byproduct iron ore obtained from process- 
ing of pyrite at Kokkola. The overall sup- 
ply position, including imports and exports, 
did not appear significantly changed from 
1967. 

The Jussaró mine, which normally pro- 
duced about 110,000 tons of concentrate 
annually, apparently became uneconomic 
and was closed by  Vuoksenniska Oy. 
in late 1967. The Kärväsvaara mine, with 
a normal production of 50,000 to 70,000 
tons of concentrate, became depleted and 
was closed by Otanmäki Oy., probably in 
1968. The latter company continued to 
operate the Raajárvi and Otanmäki mines 
which produced 262,000 tons and 246,000 
tons, respectively, in 1968. Both mines are 
now underground operations, as openpit 
mining ceased at Raajárvi in mid-1968. 

Otanmáki Oy. was officially merged with 
Rautaruukki Oy. on December 31 and 
all operations are now carried on under 


the name of the latter company. About 1 


year previously, Vuoksenniska Oy., which 
operates blast furnaces at  Koverhar 
(Hanko) and Turku and a steelworks at 
Imatra, was taken over by a Finnish bank, 
Pohjoismaiden Yhdyspankki Oy. 
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Ferroalloys.—Production of  ferrochro- 
mium began in 1968 at Tornio, on the Gulf 
of Bothnia near the Swedish border. The 
plant, which is the only one in Finland, 
was built by Outokumpu Oy. to utilize 
chromite mined from deposits near Kemi. 
Production capacity of the plant was re- 
ported to be 30,000 tons annually. 

Imports of ferroalloys rose 36 percent 
to nearly 15,000 tons in 1968, owing to 
increased steel production. Imports of 
ferrochromium continued to comprise about 
9 percent of the total, but were expected 
to decrease in 1969 as domestic production 
increases. 

Pig Iron.—Rautaruukki Oy. produced 
610,000 tons of pig iron at Raahe, 
mostly from domestic iron concentrates. 
Vuoksenniska Oy., using imported ore, pro- 
duced 289,000 tons of iron at Koverhar 
and 140,000 tons at Turku. About half the 
output at Raahe and three-fourths of the 
Vuoksenniska production was probably 
exported. 


Exports of pig iron were 100,000 tons 
less than in 1967. The difference was prob- 
ably due to increased consumption for 
steelmaking at Raahe. | 

Steel.—The sharp increase in output of 
crude and rolled steel in 1968 was due to 
the first year's operation of the oxygen- 
steelworks at Raahe, which was commis- 
sioned by Rautaruukki Oy. in late 1967. 
Although production figures were not avail- 
able, it appeared likely that output at 
Raahe was at least 50 percent of rated 
annual capacity which was 600,000 tons 
of crude steel and 300,000 tons of heavy 
plate. Production of steel at the Imatra 
works, in electric furnaces, was reported 
to be 224,000 tons in 1968. 

There were marked changes in exports 
and imports of plates and sheets in 1968. 
As compared with 1967 figures, exports 
increased by 75,000 tons and imports were 
reduced by 100,000 tons. There was also 
a reduction of 30,000 tons in imports of 
ingots and other crude forms. 

Plans were announced by Rautaruukki 
to construct a rolling mill for steel sheet, 
adjacent to the plate mill at Raahe. The 
mill to be completed by 1971, will have 
a production capacity of 230, 000 tons 
annually. Cost of the plant was estimated 
at approximately $60 million. 


Rare-Earth Metals.—A new source of 
rare-earth metals was indicated in the 
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deposits of apatite discovered in Lapland 
near Savukoski. (See section on Fertilizer 
Materials.) No figures were available, but 
the apatite reportedly contains appreciable 
quantities of rare-earth metals and the 
deposits were said to be similar to those 
mined in the Kola Pensinsula of the 
U.S.S.R. 

Rare-earth oxides have been produced 
in Finland for a number of years, appar- 
ently from Kola apatite processed by Typpi 
Oy., a State-owned fertilizer company. In 
1967 the company increased its production 
capacity for rare-earth oxides to 400 or 
500 tons annually in order to process 
lanthanide concentrates obtained as by- 
products of lead ore produced at the 
Korsnas mine. The concentrates contain 
2.5 to 3.5 percent rare-earth oxides and 
300 grams of europium per ton. 


Vanadium.—Exports of vanadium pent- 
oxide from Finland were valued at $1.2 
million less than in 1967, even though the 
quantity shipped increased. This reflected 
a fall in world prices for vanadium and 
drew attention to the competition faced by 
Otanmáki Oy., the Finnish producer, due 
to increasing supplies of vanadium from the 
Republic of South Africa and the United 
States. 


Zinc.—A Finnish firm, Rauma-Repola 
Oy., was awarded a $1.4 million contract 
to supply leaching and purification equip- 
ment for the zinc refinery to be built at 
Kokkola by Outokumpu Oy. Production 
capacity of the plant will be 70,000 tons 
of zinc annually. 


NONMETALS 


Cement and Other Construction Mate- 
rials.—The construction industry was gen- 
erally depressed through the first 9 months 
of 1968. Although building starts began 
to increase in the latter part of the year, 
building production was expected to be 
10 percent less than in 1967. Output of 
lime and cement was the lowest in 5 
years, and cement production was only 
about 60 percent of the total capacity. 
Trade in construction-related commodities 
was static, except for exports of asbestos 
and feldspar which increased considerably. 
Although general conditions were definitely 
improving by yearend, the strength of the 
revival depended primarily on private 
rather than government expenditures and 
this factor was uncertain. 
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Fertilizer Materials.—Discovery of large 
but low-grade deposits of apatite was re- 
ported in 1968 in the Savukoski area of 
Lapland, northeast of Kemijárvi. The de- 
posits, occurring in a carbonatite complex, 
contain only about 11 percent phosphorus 
pentoxide but the apatite reportedly con- 
tains appreciable quantities of rare-earth 
metals which would increase its value. 
Exploration of the area was being con- 
tinued by Otanmáki Oy. 

Another deposit of apatite, at Siilinjárvi 
in the Kuopio region of central Finland, 
was being developed by Apatiiti Oy., a 
State company formed by Typpi Oy. and 
the chemicals company, Rikkihappo Oy. 
The deposit reportedly contains 30 per- 
cent apatite, and potential reserves are 
extremely large. 

Successful exploitation of either deposit 
would be advantageous to Finland since 
all raw phosphate is now imported. Annual 
consumption of phosphate rock is approxi- 
mately 400,000 tons, and imports, mostly 
from the Soviet Union and Morocco, were 
valued at $8.4 million in 1968. 

Consumption of fertilizer materials in 
Finland for the agricultural years 1966—67 
and 1967—68 is tabulated as follows: 


Thousand 
Fertilizer type metric tons 
1966-67 1967-68 
Nitrogen: 
Compound fertilizer....... 61.7 78. 5 
Calcium nitrate 1. 88.1 42.0 
tor lasso waazidse /ueose 0.1 
TOtA I. calice ssarcelx 99.8 115.6 
Cy eed (P309): 
ompound fertilizer....... 109.6 184.5 
ran eh aaa 8 14.2 14.0 
Ot herr 8.6 4.6 
oe A Dan UE 182.4 158.1 
—— ne ed 
Potassium (K:0): 
Compound fertilizer....... 88.7 104.1 
Potassium chloride........ 9.1 8. 
Othe rr 7.5 1.4 
C ARR 105.3 118.7 


1 Including calcium ammonium nitrate. 


Source: British Sulphur Corporation. Ni en, 
No. 57, Phosphorus and Potassium, No. 89. (Jan- 
uary-February 1969). 


Pyrite and Sulfur.—Increased output of 
pyrite from the Vihanti and Pyhäsalmi 
mines was responsible for the record pro- 
duction of recovered sulfur in 1968. 
Additional production was. likely in 1969, 
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especially from the Luikonlahti copper 
mine where the ore is reported to contain 
more than 50 percent of pyrrhotite and 
pyrite. Sulfur concentrates from the latter 
mine may be used for manufacture of 
fertilizer in southeast Finland. 

The present mine sources of pyrite con- 
centrate are shown in the following 


tabulation: 
Pyrite concentrates, 
Mine metric tons 
1967 1968 
hüsalmi...........--.-- 446,728 472, 881 
Outokumpu: 
Mine 169, 572 158,428 
Old tailings. gg 56,240 55, 977 
)J 3,889 81, 679 
J uice 5200 e 6, 000 
eee s 711,629 118,965 


The increased recovery of gaseous and 
elemental sulfur from pyrite at Kokkola 
has made possible a 45,000-ton reduction in 
annual imports of sulfur since 1966. 


Talc.—Since 1962, talc from deposits 
near Sotkamo, central Finland, has been 
investigated as a substitute for imported 
kaolin in the Finnish paper industry. The 
investigation appeared to be successful, as 
an open-pit mine was being developed in 
1968 by Suomen Talkki Oy. Production 
was scheduled to begin in mid-1969, at an 
initial rate of 200,000 tons of crude ore 
and 70,000 tons of concentrate annually. 
The open-pit ore reserves were reported to 
be 15 million tons. The deposit contains 
about 50 percent magnesite and is said to 
closely resemble deposits at Johnson, Vt. 

Initially, three filler grades of talc will 
be produced from a basic flotation con- 
centrate containing 95 percent talc. Later, 
production will include three grades of 
micronized talc. 


MINERAL FUELS 


Atomic Energy.— In late July, the Gov- 
ernment's plans to build Finland's first 
nuclear powerplant were temporarily aban- 
doned. Bids had been received from 
Sweden, the United Kingdom, and the 
Soviet Union, with each proposing a differ- 
ent type of reactor. Apparently, the plans 
were abandoned because of unresolved 
questions including safety, supply of fuel, 
and the extent of participation of Finnish 
industries. Until these questions can be 
resolved, additional supplies of electricity 
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will be furnished by conventional hydro 
and thermal plants or from imported power. 


Coal and Coke.—Finland continued to 
import almost all solid fuels from the Soviet 
Union (coke) and Poland (coal). Value of 
imports of solid fuels in 1968 was $16.3 
million from the U.S.S.R. and $14 million 
from Poland. Total imports included 
2,094,000 tons of coal and briquets and 
662,000 tons of coke. 

A trade agreement between Finland and 
the U.S.S.R. in November 1968 provided 
that Soviet exports of coal and coke to 
Finland would continue at about the same 
level during 1969. 

The approximate consumption of coal 
and coke in Finland in 1967 and 1968 is 
shown in the following tabulation, in 
thousand metric tons: 


1967 1968 
Coal: 
Electric power generation 415 854 
Locomotive fuel 114 82 
Paper and wood industry 598 780 
Other industries 412 428 
Gas and coke manufactur- 

TCC 198 161 

Space heating 74 
( 1,801 2,858 

ke: | 

Metals reduction. ........ 784 782 

Other industries 9 
Space heating 186 66 
lll... 879 801 


Petroleum. Imports of crude oil in 
1968 continued to be supplied by the 
Soviet Union and Iran, but there was a 
marked change in relative volume in favor 
of the U.S. S. R. Of the total import of 
5.8 million tons, the Soviet share was 
almost 90 percent, as compared with 75 
percent in 1967. 

The expansion of annual processing 
capacity at the Porvoo refinery to 5.5 
milion tons was completed in October. 
Combined processing capacity of the re- 
fineries at Porvoo and Naantali was be- 
tween 8.0 and 8.5 million tons annually 
at yearend. 

Apparent consumption of petroleum 
products was 8.3 million tons. This in- 
dicated an increase of about 10 percent in 
1968, compared with 5 percent in 1967 
and 19 percent in 1966. The quantity of 
imports of petroleum products was almost 
unchanged from 1967, while exports fell 
to 131,000 tons and refinery production 
rose by 716,000 tons. 


The Mineral Industry of France 


By L. Nahai! 


Despite the strikes of May-June and the 
monetary crisis in November, the principal 
sectors of the mineral and energy produc- 
ing industry performed well. Only for 
solid fuels did the index of production 
decline. The gross national product in- 
creased about 8.6 percent in current and 
4 percent in real terms. Prior to the strike, 
industrial production increased 7 percent 
compared with 1967 levels, principally 
because of foreign demand. Recovery after 
the strike started in August and gained 
momentum in the last quarter. 

The value of crude mineral output in 
1967, the last year for which complete 
data are available, was about $1,750 mil- 
lion,? equivalent to 1.5 percent of the gross 
domestic product for the same year. 
Distribution of mineral output value by 
commodity groups was as follows, in million 
dollars: Energy products (including ura- 
nium), 828; quarry products, 570; non- 
metallic minerals other than quarry 
products, 188; and metallic minerals 164. 
Solid fuels ranked first in value ($645 
million), followed by sand and gravel ($220 
million) and iron ore ($140 million)? 

As of December 31, 1967, personnel 
employed in the extractive industry, other 
than quarrying, totaled 203,622, a decline 
of 16,690 from the December 1966 total. 
Declines in employment at coal mines 
(163,074) accounted for 13,023 persons, 
and at iron mines (14,967) for 2,492. 
There were no significant changes in other 
segments. About 48,000 were employed in 
quarries. Cement and lime plants employed 
about 16,000. For 1968 the total of the 
above may have been about 255,000. The 
iron and steel industry (inclusive of foun- 
dries) employed an average of 108,647 
workers, and 38,809 salaried employees 
in 1968. Corresponding data for nonferrous 


metal plants and the petroleum industry 
are not available. It is estimated that total 
employment in the extractive industry 
(including quarries), nonferrous and fer- 
rous metallurgy, and petroleum exploration, 
production, and refining may have totaled 
520,000. 

Law number 68-1181, Relative to the 
Exploration of the Continental Shelf and 
to the Exploitation of its Natural Re- 
sources," was approved in December and 
published in the Journal Officiel on Decem- 
ber 31. The Law constitutes the application 
of the Geneva Convention on the Con- 
tinental Shelf of April 29, 1958, which 
France adhered to on June 14, 1965. 
Principal features of the Law are as follows: 


Prior authorization is required for explora- 
tion and exploitation of the French Con- 
tinental Shelf; French laws and regulations 
concerning mining on land (Code Minier) 
are made applicable to the Continental Shelf: 
French laws including penal and fiscal codes 
are extended to installations engaged in ex- 
ploration and exploitation of the Continental 
Shelf which are also made subject to certain 
regulations concerning maritime security and 
safety of human life at sea; fiscal exonera- 
tions are provided to take into consideration 
the high cost of offshore exploration and 
production and thereby encourage their 
activity. 


The Bureau de Recherches Géologiques 
et Miniéres (BRGM) and a number of 
other companies organized Société de 
Récherches de Minerais en Mer (Miner- 
amer) to study and exploit marine mineral 
resources. 


1 Physical scientist, Division of International 
Activities. 

? Where necessary, values have been converted 
from francs (Fr.) to U.S. dollars at the rate of 


Fr. 1—U.S. $0.202265. 

3 Ministère de l'Industrie. Bureau de Docu- 
mentation Miniére. Statistiques de l'Industrie 
Minérale 1968. (Ministry of Industry. Statistics 
of the Minerals Industry, 1968). Paris, France, 
February 1969, p. 8. 
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PRODUCTION 


Generally the effect of the labor strike 
on the mineral industry was not as severe 
as might have been expected. Iron mining 
recovered from its 1967 level; it should be 
noted, however, that the 1967 output was 
adversely influenced by a long strike. Pig 
iron and crude steel production also in- 
creased moderately and output of electric 
furnace ferroalloys increased by about 3 
percent. Although production of domestic 
lead and zinc concentrates declined, the 
output of the corresponding metals in- 
creased. The picture was similar for baux- 


ite and aluminum with the production of 
the ore declining and that of the metal 
increasing. Among the nonmetals, produc- 
tion of both potash and sulfur declined but 
that of salt increased. Coal output and 
crude refinery throughput continued their 
past trends of decline in one and increase 
in the other. Production of electricity in- 
creased 5.61 percent from 111,637 million 
kilowatt-hours in 1967 to 117,900 million 
kilowatt-hours in 1968. Thermal power 
accounted for 57 percent of the total. 


Table 1.—France: Indexes of industrial production 


(1959 =100) 


All industrial production including construction. ..... 
All industrial production excluding construction 


Solid fuels 


Petroleum and refined produe ts 
EblectricitV. c eee See ⁰mu.dw esee II LE 
Metal ore mining 
Mining and preparation of miscellaneous minerals 
Construction material mining 
Metal Production reme dre ee eese 
Ceramics and building material fabrication 
Chemical industr᷑ Lll... 
Building and public works 


Change, 
1967 1968 1967-68 

(percent) 
mie rs cee 8 155 160 8.2 
J ( 158 160 4.6 
JJC ͤ E 85 76 —10.6 
37.0 Le E 244 259 6.1 
Sgt a Roh c usc AE E 176 186 5.7 
J2JJJͤͤ ĩ C 88 97 10.2 
SSeS ene SOT C 123 125 1.6 
3 ⁵ K 178 196 10.1 
ere se 8 181 188 5.8 
falto ML dL EE 170 176 8.5 
53300 ˙ E ELSE 221 242 9.6 
J ENERO NUR 162 161 —.6 


Source: Ministére de l'Industrie. Bulletin Mensuel de Statistique Industrielle. Paris, France, January and 


April 1969. 


Table 2.—France: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 » 
METALS 
Aluminum: 
reper gross weight... thousand tons 2,483 2, 662 2,811 2,818 2,800 
umina: 
Harte 805, 683 873, 825 962,799 1,024,000 1, 026, 000 
Caleine dll 741, 139 772, 928 844, 897 914, 000 949, 000 
etal: 
e x eia E s 815,990 840,528 363,511 * 861,214 865 ,600 
Secondary_............-.---._-.-- 50,340 50,250 59,609 63,000 74,000 
Semimanufacture s 177, 582 177, 868 213, 165 225,577 233,000 
nn ĩð⁊ cai E Ee QE r 88,970 r 91,970 r 109, 000 105, 400 110, 000 
Antimony: : 
Mine output, content of ore 108 121 279 r 167 NA 
M /öéÜͥ⁵y²ꝛ⁊ ⁶ ecu e meon dines 639 790 834 r 1,091 NA 
AYSONIC $22... ß Eu acu iE 8, 595 9,187 9,038 r 10, 646 NA 
Beryllium metaaaallllllln -. kilograms. - 14,281 NA N N NA 
Bismuth metal... ..................- do 56,065 48,260 69,006 60,515 60,000 
Cadmium metal.................... l.l. 492 428 448 499 e 550 
Chromium metall. 460 629 NA NA NA 
Cobalt metal 749 889. 840 919 e 800 


See footnotes at end of table. 
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Table 2.—France: Production of mineral commodities— Continued 


(Metric tons unless otherwise specified) 


239 


Commodity 1964 1965 1966 1967 1968 v 
METALS—Continued 
Copper: 
M output, metal content 267 283 484 405 e 400 
eta 
Blister (secondary) 533 E EET r 8,500 11,000 r 10,400 7,700 NA 
Refined: 
Electrolytic..................- 80,700 31,900 31,400 29 ,000 28,000 
From scrap..........-........ 7,200 9,200 11,300 8,000 8,000 
as Dll! AA see 37, 900 41, 100 42, 700 r 87,000 36,000 
old: 
Mine output, metal content.troy ounces. . 54,308 57,389 60,154 2 62, 700 NA 
f!!! ᷣ̃ O— 2 8 do 53,484 56,199 68,674 69,800 e 52,000 
Iron and steel: 
Iron ore and concentrate. .thousand tons 60,938 59,532 55,050 49,220 55,300 
Pig iron (including blast furnace alloys) 
thousand tons 15,863 15,770 15,590 15,710 16,450 
Of which spiegeleisen and high- 
carbon ferromanganese 
thousand tons 412 432 855 820 374 
Other ferroalloys 3333. 218 r 250 r 258 265 250 
Steel, ingots and castings. thousand tons 19 ,780 19 ,604 19 ,585 19,655 20,410 
3 semimanufactures do 14, 619 14,793 14,878 14,847 15,711 
ad: 
Mine output, metal content 12,190 18,051 26,754 27,358 °¢27,000 
Metal: 
PriMary... cuc LL LIE 89,790 98,356 108,638 114,010 NA 
Secondary 14,475 12,392 15,829 14,606 NA 
Antimonial lead 17,415 16,828 17,421 15,427 NA 
Total refined leade 121,680 127,671 141,888 1 144,043 145,400 
Magnesium metal, including secondary... .... 989 ,841 8,419 4,164 ,000 
Manganese: 
Ore and concentrate, gross weight 1,277 1,400 1,817 2,904 NA 
Cte MPH ORDEI PEN 1,734 2,704 NA NA NA 
Nickel, metal content of pure nickel, ferro- 
nickel, and nickel oxide 7,661 6,418 12,782 11,717 710,500 
Sie.. e E ce 21,245 21,498 20,828 r 19,408 e 19,000 
Silver: 
Mine output, metal content 
thousand troy ounces. . t 969 r 1,401 r 2,008 r 2,163 2, 000 
Metal (content of final smelter products) 
thousand troy ounces. . 8,688 3,475 4,129 4,716 5,720 
Tantalum__..........-...-...-- ilograms - - 170 NA NA NA NA 
Thou. e é 180 NA NA NA NA 
Tin concentrate, metal content... long tons 486 447 421 454 NA 
Tungsten concentrate, gross weight. ........ --------- --.---.-- 22 20 NA 
Uranium: 
Mine output, metal content 1,009 1,118 1,094 r 1,100 1,110 
" Concentrate, metal content 1,470 1,580 1,647 1,640 1,640 
inc: 
Mine output, metal content 16,841 20,902 28,294 r 24,669 e 22,000 
Metal, including Secondary: 
Sla ))) ͤ k ay NE 189,919 191,403 195, 358 185, 688 207, 500 
PT» - reme ERAS 4,120 14,717 r 5, 150 e 5,900 
Zircon metall kilograms.. 112,000 NA NA 
NONMETALS 
Alabaster 820 1,140 1,360 1,640 NA 
s. uEcau dau owe 22,035 10,141 300 r 150 NA 
Hanf et 8 83,821 104,084 99,121 : 101,997 NA 
Bromine, elemental_...............-------- ,675 , 720 ,68 13,070 e 12,000 
Cement, all types 21,587 22,965 29,904 24,400 25,400 
Chalk 77 8 thousand tons 3,676 3, 608 3, 862 8,839 NA 
ys: 
Bentonite... -00-2-2220 17,928 15,527 14,365 14,687 NA 
Brick and tile clay. ..... thousand tons 9,993 10,530 9,960 9,934 NA 
Ceramic and pottery clay 355,162 388,209 471,895 467,543 NA 
Clay and marl for cement industry 
thousand tons 8,970 10,045 10,356 10,684 NA 
Kaolin and kaolinitic ela r 287 ,475 295 ,392 435,444 438, 160 NA 
Refractory clay......... thousand tons 1,057 1,034 712 781 NA 
Dennie ces 133,083 150,635 141,258 159,624 NA 
Feldspar and pegmatite s 196,361 221,141 222,162 179,848 NA 


See footnotes at end of table. 
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Table 2.—France: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
NON METALS—Continued 
Fertilizer materials: 
Crude (natural): 
5 c s xis 48,109 84,590 36,420 64, 500 NA 
otash: 
Gross weight. . thousand tons 11,406 11,832 11,597 11,694 e 11,800 
K:O equivalent do 1,807 1,879 1,910 1,818 1,719 
Manufactured: 
Nitrogenous, nitrogen content 5 
thousand tons 1,096 1,102 1,251 e 1,270 e 1,850 
Phosphatic:* 
uperphosphate, 0 we weight 
ousand tons 1, 576 1, 558 1,450 1,496 e 1,500 
Thomas slag...........- do 2,438 2,445 2,466 2,869 e 2,400 
Mixed, gross weight ... do 5, 148 5, 062 5,852 6,187 e 6,528 
KIUOPBDAP aos . mau d E EE 195,158 195,565 215,435 250,000 270,000 
Bly äi- oseane dai thousand tons.. 4,583 4,022 ,379 ,120 NA 
Sf psum and anhydrite, crude thousand tons 4,912 5,012 5,272 5,192 NA 
Hydr aulic.............. thousand tons 791 881 855 1,187 e 1,160 
High-grade (fat lime)............ do 2,917 2, 825 2,910 2,921 e 2,800 
I...... — ous 293 195 22 286 NA 
Pigments, natural mineral, iron oxide 5,265 4,518 8,145 5,049 NA 
[T MEME M ION RENS ee ages 916 708 80 626 NA 
Pozzolana and lapilli....................... 585,631 709,543 671,650 728,885 » 600, 000 
ite, gross weight 191,341 184, 361 88, 076 85, 380 82, 
Quartz and glass sand: 
ear i S nan EE LE 802,165 815,683 438,082 415,502 NA 
Glass sand 1,438 ,618 1,411 1,760 NA 
s.d ce EEA thousand tons 4,082 4,449 4,462 8,469 8,370 
Stone, sand and gravel, n.e.s.: 
Building stone: 
Granite and similar rocks 
thousand tons 1,084 1,127 984 1,008 NA 
Limes tone do 3, 850 3,019 2,612 2,886 NA 
Marble 833 245 501 515 516 NA 
Other... ne ec ete z 127 123 192 122 NA 
Crushed limestone and granite 4,080 8,890 8,684 4,108 NA 
Dolomite: 
For agriculture.................... 92,495 130, 540 117,485 186,660 NA 
Crude for calcining...............- 611, 552 668,930 747, 706 702, 485 NA 
GG ð·˙ u. nes deer 416, 150 500, 867 620,366 629,082 NA 
/* A 1,120,197 1,800,887 1,885,557 1, 468, 177 
Limestone, agricultural and industrial: 
For agriculture. .... thousand tons 749 702 642 586 NA 
For iron and steel industry do 5,071 5,106 4,835 4,855 NA 
For lime and cement do.... 21,339 22,8367 23, 122 26,169 NA 
or sugar mills.............- 0. ..- 735 672 488 46 NA 
c ˙¹⅛‚õSs. aos 0 27,894 28, 846 29,082 81,576 NA 
Road building, foundation and ballast 
(other than alluvial sand and gravel): 
Ballast thousand tons 52,279 57,798 63,475 69,8580 NA 
Foundation material. do 5,329 4, 675 7,155 6,110 NA 
Ground rock for road filler. . do 87 151 557 108 NA 
E block and curbing....do.... 280 139 189 r 182 NA 
ROO lois oa oe os 121,319 121,211 122, 583 124,013 100, 000 
GCC teda 45, 700 56,768 r 51,461 r 56,710 N 
Other stone: 
Beach pebble..................... 174,943 170,326 169,000 53, 541 NA 
C7/ö%ö˙O—ê³;vʃ—;ͤ r NENE 13,388 9 , 786 10,794 18 ,065 NA 
r ee a eee ee 217 ,272 224,654 176,664 242,687 NA 
Mine fill........... thousand tons 12,719 12,665 12,379 12,107 NA 
Millstones and grindstones 1,113 ,202 1,548 1,508 NA 
Sand and gravel: 
Industrial sands: 
Foundry....... thousand tons.. 1,692 1,697 1,685 1,533 NA 
Miscellaneous do 451 452 584 430 NA 
Other sand and gravel (alluvial): 
By dredging... thousand tons 61,918 66,999 783,488 80,686 
By other winning methods e 178,000 
thousand tons 48 ,490 54,353 59,059 71,978 
Sulfur, elemental...................- do- 1,511 1, „521 1,540 1,665 1,600 
AIG site ellen Oe 8 205,400 240, 288 224,076 217, 353 210, 000 


See footnotes at end of table. 
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Commodity 1964 1965 1966 1967 1968 
MINERAL FUELS AND RELATED MATERIALS 
Bituminous asphaltic material.. 107 ,608 117,000 131,249 130, 573 NA 
5 . ³ ³ Ä ⁵ 85, 960 99, 800 120, 250 118, 760 NA 
oal: 
Bituminous and anthracite 
thousand tons 58 , 042 51,348 50,338 47, 625 41,911 
Eenne sc do- 2, 244 2,690 2,564 2,931 8,221 
ERER med aca “ do- 14,364 13,670 13,214 12,639 12,511 
Coal briquets...............-...-.-. do.... 6,638 5,806 5,050 4,889 4,548 
Gas natural: 
Gross production..... million cubic feet. 280,862 *279,765 17279,2965 * 803,005 805,000 
Marketed..................-..- do- 179,751 178, 268 182,258 r 196,455 » 200, 657 
PFC! -» E cee thousand tons 50 47 58 83 NA 
Petroleum: 
Crude...u-nococacmihsQ aie do 2,845 2,988 2,932 2,882 2,688 
Refinery products. ..............- do 50,876 57,696 63,139 75,200 79,500 
* Estimate. P Preliminary. r Revised. NA Not available. 


1 Hydrated and calcined alumina are successive stages of alumina production and are not to be added. 


3 Arsenic content of final products. 


3 Ferromolybdenum, ferrotungsten and ferrovanadium data are for contained metal. 


4 Lead content. 
5 From July 1 to June 80 of the succeeding year. 
* From May 1 to April 30 of the succeeding year. 


TRADE 


Mineral commodity trade as a part of 
total French commodity trade is shown in 
the following tabulation: 


Value Mineral 
(milllon dollars) commod- 
| ities’ 
Mineral Total share 
commod- commod- of total 
ity trade ity trade (percent) 
Exports: 
1966 2, 064 10, 886 19. 0 
196777 12, 074 11,388 r 18.2 
1968........ 2,037 12,705 16.0 
Imports: 
1966 3, 456 11, 840 29.2 
1967 22252252 r 8,592 12,406 r 29.0 
19688 „116 13, 982 29.4 
Trade balance 
1966 —1, 392 —954 XX 
19677 —1,518 —1, 023 XX 
1968 — 2,079 —1, 277 XX 
r Revised. XX Not applicable. 


Iron and steel (including scrap), petro- 
leum products, and nonferrous minerals 
and metals (including semimanufactures) 
were the most important export items in 
the mineral field accounting for about 7.4, 
2.1, and 3.1 percent, respectively, of all 
French exports. 

Mineral fuels remained dominant among 
mineral imports accounting for 45 percent 
of the value of the tabulated mineral and 
metal imports and 13.3 percent of all 
imports. 

The other countries of the European 
Economic Community (EEC) and the 
countries of the European Free Trade 
Association (EFTA) remained France's 
most important trading partners. In 1968, 
42.9 percent of all exports of France went 
to other EEC countries and 14.6 percent 
to EFTA countries. The corresponding im- 
port figures were 47.3 and 11.3 percent. 
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Table 3.—France: Summary of mineral commodity trade in 1968 
(Thousand metric tons and thousand dollars) 


Exports Imports 
Commodity 
Quantity Value Quantity Value 
METALS 
Iron and steel: 
Iron ore, including pyrite einde 18,481 $55,132 5,051 $48,887 
SJ—ͤê r Y. : ͤ . ß eee D E : 81,172 872 15,118 
Pig iron, ferroalloys, sponge iron, powder, shot and grit. 862 57, 880 325 46,518 
Primary steel forms and iron and steel semimanu- 
PACU C8 use ee eo ͤ ĩ t oe 6,652 808 , 362 4,820 598 , 426 
Other: 
POG ie rk ee ß 191 6,820 2,188 181,729 
Scrap and other metal-bearing waste 61 41,418 46 20,690 
Metal oxides for paint and other uses 809 88,574 83 25,2217 
Metals including semimanufactures: 
e . ecm sees oe (1) 70,701 1 141,852 
Mercury, metaloids, alkali, akaline earth and rare. 54 7,842 29 E 
Other base 877 280,598 592 610,485 
Ashes and residues 1,198 18,052 9,992 184,809 
CCC 29,877 1,461,051 28,494 1,827,445 
NONMETALS 
Abrasives, natural, including industrial diamond.......... (1) 1,496 81 6,864 
Cement, lime, worked dimension stone and other building 
WG CCR OS ote Soe i fco ß 2,062 31, 505 490 28,060 
Fertilizer materials 
¾§?³ðWOũ oe seek Oa di 96 1,878 8 ,485 52,692 
Manufactured, including Thomas slag.....-......... 1,906 62, 786 1,886 52,427 
Stone, sand and gravel, except worked dimension stone... 12,750 20,184 6,293 84,114 
%%%%%%%%T ade ——f—ßfß.. . LE e 2, 584 135, 610 2, 727 243, 215 
üüĩĩöĩ§Cö5 ⁵³W . dee 19,398 258 , 404 14,812 416,872 
MINERAL FUELS AND RELATED MATERIALS 
Carbon bdckmnmnmnmnmnn‚m‚nd aed ad 44 8,821 58 11,566 
Coal, lignite, coke, peat and briquets thereof............. 1,090 20,177 15,798 300, 161 
Gas, ‘natural and manufactured 5 17,256 1,581 9, , 660 
Petroleum: 
F ˙P(᷑ ————— — mo" À 71,176 1,887,149 
P.. ³ðVZ 10,917 272, 897 5, 192 153, 101 
Crude chemicals distilled from coal, petroleum, and/or 
lll ee ĩ 8 68 8,604 224 10,116 
/! ³Ü¹w-’,., ³⁰ 5m ama sad wem 12,618 322, 755 100,024 1,871,761 
As! dee ee 61,898 2,037,210 138,830 4,116,068 
1 Less than 34 unit. 
Table 4.—France: Exports of mineral commodities 
(Metric tons unless otherwise specified) 
Total export 1967 destinations 
Commodity — Uä — 
1966 1967 EEC 1 Principal destinations 
METALS 
Aluminum: : 
ee 280,173 158,255 91,911 West Germany 86,050; United 
f Kingdom 59,356. 
Oxide and hydroxide 22 158,088 204,299 24,869 Switzerland 71,459; Spain 53,381; 
United States 19, 647. 
Metal, including alloys: 
Scr Pül.clalueueej5sescuwt d 15,244 16,859 16,644 Italy 12,286; West Germany 8,977. 
Unwrought...............-- 171,048 140,282 94,484 Belgium-Luxembourg 61,289; main- 
land China 28,854; Italy 17,724. 
Semimanufactures..........- 58,144 67,408 31,867 West Germany 12,426; Uni 
States 11,001; Belgian users 
bourg 7,607; italy 7,228. 
Antimony: Metal, including scrap. .... 61 53 10 Spain 17; "Algeria 
Arsenic (anhydride) J RIEN 10,889 12,715 1,820 ens States 5, 164, Japan 1,750; 


See footnotes at end of table. 
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Table 4.—France: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 
METALS—Continued 
ene .. cu mee 
f sedem REAGESES 
eee . 
Chromium: 
Chromi tee -> 
Oxide and hydroxide -- 
Metals seco cee ke eee ean 
r ¹˙·¹ꝗÿd esau we ews 
Columbium........ value, thousands 
opper: 
%) be 8 
Matte Meer EAE 
Metal and alloys 
Uf 3 uu 
Blister and other unrefined 
Refined..................-- 
Semimanufactures. .........- 
Gallium .. value, thousands. . 
Germanium -w «„ 
Gold:“ 
Metal, including troy ounces.. 
alloys. 
Ashes and sweepings....... do.... 
Other metal (temporary do.... 
imports and exports). 
Iron and steel: 
Iron ore.......... thousand tons 
Pyrite cinder............. do.... 
Metal: 
rap «„ do- 
Pig iron, including do- 
spiegeleisen. 
Ferroallo ys do 
Steel: 
Primary forms. ...do.... 
Semimanufactures: 
ars, rods, do.... 
sections.* 
Universal do 
plates and sheets. 
Hoops do 
and strips. 
Rails and do- 
accessories. 
Ire... 0 22 
Tubes, pipes do 
and fittings. 
vee and on 88 
orgings, roug 
Lead: 
OTBLLLO Issue siet uice Bae 
Oxides 2:0 E-IREIBESazsi 


Semimanufactures, including 
alloys. 


See footnotes at end of table. 


Total export 
1966 1967 
5 6 
71 83 
46 48 
211 396 
1,054 592 
882 229 
605 608 
$1.2 $48 
ee ead: 172 
692 228 
89,582 48,479 
15,900 12,458 
15,607 14,020 
31,379 29,510 
$170 $228 
4 1 
47,454 98,060 
1,382 2,765 
108,429 64,173 
18,195 17,537 
808 227 
1,828 2,191 
83 95 
254 237 
910 960 
2,969 2,251 
2,157 2,261 
225 202 
90 138 
99 102 
572 645 
4 4 
1,637 8,893 
7,171 7,779 
2,276 9,615 
9,225 18,025 
1,012 902 


EEC ! 


170 
228 


40,239 
12,878 
11,742 
10,780 
$16 

1 


17,458 
227 


2,191 
88 
164 
527 
890 
982 
114 


56 
14 


1967 destinations 


Principal destinations 


All to the United States. 
United Kingdom 61. 
West Germany 88. 


West Germany 257. 

Netherlands 184; Sweden 118; 
Denmark 105. 

United States "E reet Germany 42. 

United States 3 

Netherlands $23: italo $19. 


NA. 
Italy 105. 


West Germany 19,246; Belgium- 
Luxembourg 10,830; Italy 9,838. 

Siac ay DOM 7,088; West 
Germany 5,027. 

Netherlands E ,975; West Germany 


8,8 
United States 7,759; West Germany 
4,804; Netherlands 4,062. 
Switzerland $186. 
Belgium-Luxembourg 1. 


N VET RE 49,480; Switzerland 
United Kingdom 932; Switzerland 


772 
Switzerland 30, 061; Netherlands 
12,378; Denmark 9,806. 


Belgium-Luxembourg 13, 176; West 
Germany 4,277. 

West Germany 195; Belgium- 
Luxembourg 32. 


Italy 1,991. 

West Germany 88; Belgium-Lux- 
embourg 30. 

Italy 64; ; West ‘Germany 48; Belgium- 
Luxembourg 45; United ‘States 87. 


Italy 228; Belgium-Luxembourg 
165; West Germany 122; Spain 95. 


West Germany 501; United States 
426; Belgium-Luxembourg 201; 
Switzerland 128. 

West Germany 642; Italy 192; 
iri imn 172; "United States 

5 


West Germany 60; Italy 34; Switz- 
erang 23; Belgium-Luxembourg 


Italy 48; Greece 31; Denmark 9; 
Iran 9, 

United States 32; West 5 
7; Morocco 7; Algeri 

N etherlands 113; United States 56: 
Iran 51; Algeria 36. 

Canada 1. 


pe 2,175; Belgium-Luxembourg 


579. 
Netherlands 1,832; United States 
1,205; Czechoslovakia 1,121. 


Italy 8,880. 
United States 9,618; Switzerland 


4,183. 
Italy 116. 
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Table 4.—France: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Total export 1967 destinations 
Commodity : 
1966 1967 EEC ! Principal destinations 
METALS—Continued 
Magnesium, all form 80 242 59 Greece 60; Cameroon 50; Sweden 
Manganese: 
|, LICERET 768 1, 136 770 i 418; Spain 190; Italy 
M ĩ·˙¹rbQ·¹ꝛ¹ꝛ ⅛m ͥq c DEENS 218 40 80 Poland 115. 
Metal, all forms -.------------ 8,448 8,322 1,817 West Germany 897; Italy 887; 
United States 800. 
Mercury 76- pound flasks.. 208 261 145 Belgium-Luxembourg 116; Austria 
Molybdenum 
Oro MT ces AAA 27 5 5 NA. 
Oxidé.i..:52 ae Mea a dai eter. 71 29 26 Italy 28. 
Mi pam Ball.forms.. ego 9 13 6 West Germany 4. 
icke 
Matte, speiss, etee 22 256 176 wat Germany 117; United States 
Oxide and ny drozide 53 395 39 16 Italy 11. 
Metal Roe ng alloys: 
SMCNEPNNCMA est N 1,591 2,304 1,801 West Germany 832; Belgium- 
Luxembourg 484; United King- 
dom 344. 
Ingols.:.2222302228. Vu SR 7,149 8,542 8,856 Mainland China 3,840; West 
Germany 1,458; Italy 1,227. 
e including 1,961 2,617 1,642 Netherlands 576; West Germany 
nodes. 682; Spain 313. 
Platinum and platinum-group:‘ 
Ashes and sweepings. -troy ounces .. 96 527,625 527,804 Italy 526,339. 
Metal, including alloys do.... 98,591 84,042 47,390 Net erlands 28,374; Spain 18,826. 
Selenium C0 K EE CHER 1 1 ° 
ver: 
Metal, thousand troy ounces.. 6,131 2,314 1,426 Netherlands 844. 
including alloys. ; 
Ashes and sweepings do 290 844 356 icu 488; Belgium-Luxembourg 
Sodium metallklkl!k“’.!. 2,624 2,522 2,410 Italy 2 400. 
Tantalum, all value, thousands 350 $118 $39 United States $52; West Germany 
forms. $30. 
A hortum Gille 84 9 6 Hong Kong 3; West Germany 2. 
in: 
e long tons 560 522ẽ9ᷓJU Spain 514. 
f! do- 49 48 43 All to West Germany. 
Metal including alloys 
o EAE do 46 18 17 West Germany 10. 
ISC cca sas do.... 221 157 89 Algeria 32; Switzerland 81. 
. Semimanufactures..... do- 40 54 11 Belgium-Luxembourg T. 
Titanium: 
))) —— HR ds 564 2 NA. 
„ d Edd 5,867 13,807 4,462 United States 2,085; Italy 1,987; 
Japan 1,790. 
ope all forms ss ost secs ess 86 82 19 West Germany 4. 
gsten: 
177 ees 8 84 11 United Kingdom 22; Netherlands 11. 
Friosde PO 112 87 20 Austria 67. 
Metal, all form 267 234 94 United Kingdom 90; West Germany 
Uranium and other radioactive 
materials: 
Offense eee we EE Les 2 900 2eceees 
Metal, including kilograms.. NA seiss. auvacss 
thorium. 
= Other radioactive material AIS. uluuso s DRAGAN 
inc: 
e ULM C EC 237 219 219 All to Belgium-Luxembourg. 
Mat esnea eel oe eee 277 1,069 1,069 Italy 908; West Germany 141. 
G½%/Ü»ö—Ü—ꝙ.t tec cte uses 7,578 7,496 1,170 Rumania 1 ,500; Turkey 942; West 
Germany 799. 
Metal, RE alloys: 
PFC 1,511 2,228 2,228. Italy 2,068. 
Dust (blue powder 1,397 1,479 ......- Norway 1,200. 
Slab and ingot.............- 20,428 12,180 8,511 Ms Germany 7,978; Switzerland 
Semimanufactures........... 2,489 8,532 1,717 West EM 1,710; Norway 1,200. 


See footnotes at end of table. 
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Table 4.—France: Exports of mineral commodities—Continued 


( Metric tons unless otherwise specified) 


Commodity 
METALS—Continued 
Zirconium: 
OPO = seen cet We ctinedecieweculesas 
G soe ꝗ . te 


Metal, including nuclear grade 
Other: 

Ore and concentrate 
hes and residues containing 
nonferrous metals: 

Aluminum 


Slag and ash, n. e. sss 
Metals, including alloys, all forms ?. 
NONMETALS 
Abrasives, natural: 

Pumice, emery and other 

Dust and value, thousands 
powder of precious and semi- 
precious stones. 

Grinding and polishing wheels..... 


Asbestos, crude. ............-.......- 
Asbestos-cement products. ........... 


Barite, including witherite............ 


Borates, natural....................- 
eee ß oe ee cs 


Cement thousand tons 


Clay and clay products: 
Crude: 
KHüolh...- m e ese eee ces 
Benton ite 
Refractory/ ------------- 
Ot 


Clay and refractory construction 
materials (bricks, tile, etc.). 
Corundum: 
Natural, including emery......... 
Artificial ene Ee OE POOR SR 
Cryolite and chiolite, natural......... 
Diamond: 
Industrial, value, thousands. . 
excluding powder. 
Gem, uns ett do- 


Dell me EIS 
Feldspar. - ....----0----2 -2-00-00 


Fertilizer materials: 
Crude: 
Nitrogenous (natural sodium 
nitrate 
Phosphate rock 
Potassic salts. .............. 


See footnotes at end of table. 


Total export 

1966 1967 
288 83 
82 88 
155 268 
105 119 
4,619 4,682 
3,990 5,039 
5,351 10,318 
754 952 
5,099 9, 868 
31,330 38, 223 
145,906 73, 562 
179 135 
612 495 
$174 $409 
2,9898 2,200 
1,928 1,087 
51,577 29,086 
12,900 18,154 
2,119 534 
1,096 1,806 
854 928 
298,091 307,501 
55,946 — 53,631 
3,777 2, 886 
932,532 316,340 

52,892 ,4 
174,001 162,854 
72 44 
18,858 12,355 
11 104 
31,366 31, 322 
$4,859 $83,998 
19,787 17,136 
239,467 19,924 
R 164 
2,060 3,052 
70,624 69,754 
86,454 32, 065 


EEC 1 


337 
12, 030 


5, 679 
296 
77 
298 


267, 358 


15,288 
15, 035 


139 


1.889 
66,147 


10, 978 


1967 destinations 


Principal destinations 


West Germany 54. 
Italy 46. 
United States 109; Sweden 83. 


West Germany 47. 


Italy 4,017. 

West Germany 3,140; Belgium- 
Luxembourg 1,899. 

Belgium-Luxembourg 9,5965. 

West Germany 606. 

Belgium-Luxembourg 5,484; 
Sweden 3,507. 

Belgium-Luxembourg 18,710; 
Sweden 15,633 

West Germany 52,541. 

West Germany 91. 


NA. 
Belgium-Luxembourg $368. 


Italy 686; West Germany 338; 
United States 119. 

Algeria 524. 

West Germany 9,001; United 
Kingdom 3,7 

Nigeria 4, 920: United Kingdom 
3,193; Belgium-Luxembourg 
2,579; Italy 2,461. 

Italy 161. 

Switzerland 778; United Kingdom 


West Goines 221; Spain 186; 
Ivory Coast 87; Cameroon 83. 
West Germany 125, 865; Belgium- 
101200 ME 77 234; Netherlands 
6 


West Germany 38, 564. 
United Kingdom 716; Iran 633. 
Italy 170,822; West Germany 88,845. 
Belgium-Luxembourg 25,407; 
Italy 21,170. 
West Germany 43,985; Belgium- 
Luxembourg 35,720. 


NA. 
Italy 3,532; Belgium-Luxembourg 


Cameroon 101. 


West Germany $567; 7 (India) 
$202; Netherlands $18 
4697 States 31, 787; N 


West Germany 13, 145. 
Wesc Germany 7, 716; Belgium- 
Luxembourg 6,959. 


NA. 


Switzerland 369. 

Belg um- Tuxen NTA 36,067; 
Netherlands 30,080. 

Switzerland 15,892; West Germany 


6,139. 
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Table 4.—France: Exports of mineral cominodities— Continued 


( Metric tons unless otherwise specified) 


Commodity 
NONMETALS—Continued 
Fertilzer materials—Continued 
Manufactured: 
Ammonia, thousand tons 
anhydrous. 
Nitrogenous-........- do.... 
Phosphatic: 
Basic slag........- do.... 
Other do 
Pot assi do 
Flint (peb bless) 
Fluorsparrr 2- 
Graphite 
Gypsum and anhydrite, including 
plaster 
aide t E RD MGE 
1ĩo eRewisca clu dud Dd 
Magnesite, including calcined......... 
//ͤ ³ĩWA2AAA ĩð2id ⁵³ 8 


Pigments, mineral, including iron oxide. 

Pozzolan, santorin, etc..............- 

Precious and semi- value, thousands 
precious stones.? 

fore gross weight 


Sodium and potassium compounds, 
n. e. s.: 
Caustic soda ------------- 


Caustic potash.................- 


Stone, sand and gravel:? 
Building stone: 
Crude and partly worked, 
n. e. s. 


Worked: 
Not specified............ 


Slate, including crude.... 
Dolomite, chiefly refractory grade. 
Gravel and 


crushed stone. 
Limestone (except dimension) 


thousand tons 


Quartz and quartzite 

Sand, excluding thousand tons 
metal- bearing. 

Sulfur, elemental.............. do.... 


Tale and steatite..............-...-- 


Other: 
Nonmetals, n.e.8........-.-....- 
Slag, dross and thousand tons 

similar waste, not metal-bearing 

from iron and steel manufactures. 
Oxides and hydroxides of mag- 

nesium, strontium, and barium. 

Ferie 

MINERAL FUELS 
AND RELATED MATERIALS 
Asphalt and bitumen, natural 
Carbon black 


See footnotes at end of table. 


Total export 

1966 1967 
85 14 
720 1,056 
343 850 
: 45 80 
1,110 1,260 
78,758 87,283 
88,897 109,104 
1,788 2, 688 
807,405 837, 413 
115 
240,891 258,422 
229 334 
731 908 
8,763 4,129 
1,735 1,279 
$9,769 $11,145 
au ultr 9,755 
117,675 98,821 
159,178 232,171 
9,592 10,917 
106,465 104,261 
5,897 6,193 
18,250 19,698 
29,010 58,127 
7,428 8,750 
155,290 185,861 
599 256 
1,778 1,876 
898 1,035 
44,114 44,991 
119,674 180,082 
1,146 , 058 
6,975 8,108 
1 25 
28,982 17,289 
46,431 44,185 


EEC 1 


507, 938 


98 
214, 262 


9, 755 
71, 555 


23, 628 
4,198 


81,551 


5,028 
18,491 
46,528 

7, 582 
92,404 

1,328 

287 
15,705 


22,149 
1,005 


1,080 : 


25 


82 
15,152 


1967 destinations 


Principal destinations 


United Kingdom 5; Spain 4. 


Mainland China 851; Cuba 74; 
Yugoslavia 78; United Arab 
Republic 68. 


Austria 160; Switzerland 133. 

Cuba 22; Netherlands 13; Spain 11. 

Belgium-Luxembourg 284; United 
States 143; United Kingdom 96. 

United Kingdom 25,546; West 
9 14,193; United States 

West Germany 64, 471; Italy 20, 099. 

United Kingdom 447; Italy 250; 
West Germany 221. 

Belgium- Luxembourg 415,267; 
Sweden 184, 447. 


NA. 

West Germany 127,864; Belgium- 
Luxembourg 86, 771. 

Algeria 84. 

West Germany 538. 

N Atherlands 617; Morocco 480. 


NA. 

Switzerland $5,411; United States 
$2,483; United Kingdom $780. 

All to West Germany. 

Belgium-Luxembourg 52,667; West 
Germany 12,528. 


Guinea 71,082; U. S. S. R. 23,315; 
Brazil 17, 112. 

Netherlands 8,880; Switzerland 
1,251; United Kingdom 1,283. 


Belgium-Luxembourg 58,814; 
Switzerland 21,195; West 
Germany 13,071. 


West Germany 2,913; Belgium- 
Luxembourg 1,264. 

Netherlands 8,744; Belgium- 
Luxembourg 7,146. 

Belgium-Luxembourg 30,036; West 
Germany 14,125. 

Most Eee) 6,169; Switzerland 

Belgium-Luxembourg 89,199; 
. 43,4465. 


NA. 

West Germany 659; Switzerland 
522; Belgium-Luxembourg 354. 

United Kingdom 297; Netherlands 
145; West Germany 87. 

United Kingdom 10,002; United 
States 4,475. 


Switzerland 157,623. 
West Germany 958. 


U.S.S.R. 5,580; West Germany 465; 
Italy 36 


United Kingdom 16,968. 
Spain 8,665; Italy 5,097. 
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Table 4.—France: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Total export 1967 destinations 
Commodity — — — —— L——ũ —— 
1966 1967 EEC 1 Principal destinations 
MINERAL FULES AND 
RELATED MATERIALS—Continued 
Coal and briquets: 
Bituminous..................... 697,687 707,118 660,560 West Germany 354,668; Belgium- 
Luxembourg 156 .312; Nether- 
lands 129,431. 
Briquets of bituminous coal 20,566 15, 635 9,741 Italy 9,691; Switzerland 5,791. 
TON eas aie es cese ee eoe ede 77,334 83,825 Spain 83, 633. 
)))) 8 109,929 117, 864 60,030 Belgium- Luxembourg 24, 754; 


Italy 16,238; Norway 14, 495. 
Gas, including liquid petroleum gases.. 427,260 488,585 56,829 Spain 270 394; Portugal 110, 761: 


United Kingdom 36,816. 


Hydrogen, helium and rare gases 2,777 5, 120 5,120 All to Belgium-Luxembourg. 
Peat, including brique ts 442 987 894 West Germany 815. 
Petroleum refinery products: 
Gasoline thousand tons 2,105 2,740 1,009 United Kingdom 1,181; West 
Germany 508; Switzerland 848. 
Kerosine and jet fuel do.... 395 553 162 Switzerland 177; West Germany 90; 
United Kingdom 68. 
Distillate fuel oil.......... do 4,340 2,990 1,753 West Germany 1,279. 
Residual fuel oil. do.... 4,945 4,977 2,234 United Kingdom 1,516; West 
Germany 1,044; Belgium-Lux- 
embourg 882. 
Lubricants. ..........-...- do 275 308 96 United Kingdom 74; Algeria 37; 
. 37; Belgium-Luxem- 
ourg 
Chemical derivatives of coal, petroleum, 92,679 102,147 60, 012 Netherlands 26,408; Belgium-Lux- 
or gas. 00 16, 555; United States 


NA Not available. 

1 Belgium, West Germany, Italy, Luxembourg, and the Netherlands. 

2 Excludes artificial corundum. 

3 Including indium and thallium. 

‘ Calculated from quantities reported in kilograms. 

5 Including cast oon and shot, grit, powder, and sponge of iron or steel. 
6 Including wire 

7 Alkali, alkaline ani and rare-earth metals except sodium. 

8 Including synthetic and reconstituted stone but not including diamond. 
* Not including slate, flint, or industrial limestone. 


Table 5.—France: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Total import 1967 sources 
Commodity — 
1966 1967 EEC 1 Principal sources 
METALS 
Aluminum: 
Bauxite. 2. c cous Eee wes ues we 158,557 226,879 546 Australia 115,396; Greece 58,515; 
Guyana 33,859. 
Oxide and hydroxide 20,530 3, 266 917 . States 1,574; West Germany 
Metal, ineluding alloys: 
SCPAD auc ccc v ee eso 7,121 5,954 5,8939 Belgium-Luxembourg 4,321; 
Netherlands 568. 
Ingots..........-.........- 87,268 98,774 5,037 Cameroon 43,083; Greece 22,517. 
Semimanufacture...........- 30,426 38,221 32,893 West Germany 16,514; Belgium- 
Luxembourg 12,774. 
Antimony: 
Ore and concentrate 1,522 1,261 2 Morocco 548; Australia 254. 
Metal, all forme 2,443 2,212 463 Mainland China 1,725; Belgium- 
Luxembourg 368. 
Arsenic, oxides and acids 39 6 NA A. 
Beryllium: 
Orel oo ae ee ecu toe 408 Zo «cuss United Kingdom 1; United States 1. 
Metal, all forms. value, thousands $385 $97 $1 ae Kingdom $58; United States 
en ß 749 806 85 United Kingdom 214; Peru 173; 
Japan 126 


See footnotes at end of table. 
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Table 5.—France: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Total import 


Commodity 
1966 
METALS—Continued 
San, se ecue ss cle sees 549 
Chromium: 
e ß 237, 864 
Oxide and hydroxide 1,870 
Metal. 262 dunweseocuccec lca owes 4 
Cobalt: 
)))ö;⁴ö % K . ͤ tr 12,124 
Oxide and hydroxide 136 
Metal, all form 437 
Columbium: 
Ore (including tantalum ore) 429 
Metal, all forms. value, thousands NA 
Copper: 
e s oe ee ee enaa 1,555 
Metal, including alloys: 
TOD ee ted 18,719 
Blister and other unrefined... 6,886 
Refined.............-.....- 808 , 420 
Semimanufactures 21, 054 
Germanium, value, thousands $426 
gallium, etc.? 
Ashes and sweepings..troy ounces... 87, 649 
Metal, including alloys -- do.... 44,497 
Metal, other (temporary do. 210,619 
imports and reexports). 
Iron and steel: 
Ore and concen- thousand tons 4,245 
trate, except roasted pyrite. 
Roasted pyrite... thousand tons 59 
Metal: 
Scrap...............- do.... 511 
Pig iron, spiegeleisen do 159 
and other.’ 
Ferroalloy ss do 49 
Steel, primary forms do 1,061 
Semimanufactures: 
Bars, rods, do 1,304 
sections.* 
Universals, do 1,476 
plates, sheets. 
Hoop and strip....do.... 275 
Rails and acces- do- 85 
sories. 
Wire do 65 
Tubes, pipes, do- 187 
fittings. 
Castings and forgings, 2,587 
rough. 
Lead: 
Ore and eoncentrate 121,017 
Oxides- -... 2-2- ------------- 1,506 
Metals, including alloys: 
JJ EA 4,150 


See footnotes at end of table. 


1967 


505 


248,857 
1,871 
69 
11,924 


133 
898 


382 

$26 
1,209 
11,495 
11,609 
286 ,966 
23 , 642 
$328 


700,499 
48,082 


908,891 


4,845 
46 
464 
174 
78 
1.207 


1.511 
1,768 
261 
43 

71 
245 
8,043 


128,458 
1,458 


4,514 


EEC ! 


179 


78, 885 
18,537 
$202 
651,566 
29 ,064 
445,930 


50 


1967 sources 


Principal sources 


Belgium-Luxembourg 111; Japan 
91; United States 65. 


U.S.S.R. 96,877; Turkey 60,519; 
Iran 50,028. 

West Germany 1,393; United 
Kingdom 395. 

Unite States 35; United Kingdom 


All from Morocco. 

Belgium-Luxembourg 127. 

Belgium-Luxembourg 233; United 
Kingdom 108. 


Canada 381. 
NA. 


Belgium-Luxembourg 1,005. 


West Germany 3,562; Belgium- 
Luxembourg 3,304. 

Pee cure 8,406; Congo 
(Kinshasa) 3,158. 

Belgium-Luxembourg 71,329; 
Zambia 44,715; Chile 44,688. 

West Germany 9,306; Belgium- 
Luxembourg 6,146; Italy 1,916. 

"e Germany $116; Netherlands 


West Germany 688,802. 

West Germany 18,583; United 
States 9,227; Switzerland 4,180. 

Switzerland 810,744. 


Mauritania 1,644; Brazil 1,089; 
Liberia 954; Sweden 356. 
Spain 30; Italy 15. 


Belgium-Luxembourg 293; West 
Germany 71; United Kingdom 42. 

Belgium-Luxembourg 41; West 
Germany 55; Netherlands 25. 

New Caledonia 45; Belgium-Lux- 
embourg 18. 

West Germany 597; Belgium- 
Luxembourg 501. 


West Germany 759; Belgium- 
Luxembourg 582; Italy 110. 
Belgium-Luxembourg 908; West 
Germany 581; Italy 97. 

Belgium-Luxembourg 163; West 
Germany 88. 

United Kingdom 31; Belgium- 
Luxembourg 7. 

West Germany 48; Belgium- 
Luxembourg 19. 

West Germany 125; Belgium- 
Luxembourg 40; Dum Apo 

West Germany 1,712; Belgium- 
Luxembourg 783. 


Morocco 43,968; Ireland 32,719; 
Australia 20,789. 

Belgium-Luxembourg 626; West 
Germany 605. 


Belgium-Luxembourg 2,245; West 
Germany 1,450. 
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Table 5.—France: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Total import 


1967 sources 


Commodity 
1966 1967 EEC 1 Principal sources 
METALS—Continued 
Lead—Continued 
Metals, including alloys — 
Continued 
Unwrought................. 85,899 39,605 17,840 Morocco 17,280; Belgium-Luxem- 
Dent 10,852; West Germany 
Semimanufactures. .........- 696 749 665 Belgium-Luxembourg 494; West 
Germany 161. 
Magnesium, including alloys 
2 ⁵ 5c¾ũä 95 158 152 Italy 
Unwrou ght 951 986 250 at en; Italy 247. 
x Semimanufactures 219 194 37 United Kingdom 775 Canada 33. 
anganese: 
re and concentrate 842,082 689,827 1,960 Republic of South Africa 249, 247; 
n 147,588; Morocco 125,259. 
ee cee iue 2,159 2,916 1,565 Bel fum-Duxembourg 1,435; Japan 
Metal, all form 556 676 ....... Republie gr South Africa 589; 
apan 87. 
Mercury, all forms. ..76-pound flasks.. 8,410 9,718 1,857 Spain 4,641; Italy 1,770; Mexico 
1,805; United States 1,218. 
Molybdenum: 
Ore and concentrate 5, 665 5, 436 407 United States 2,298; Canada 1, 657. 
7 ⁵⁵ͤ0— haat Gch NA 8 7 West Germany 6. 
Mets: all forme 86 82 62 West Germany 33; Netherlands 28; 
Austria 18. 
N E nA 
as eee E 18,172 18,614 ....... Cuba 9,288; New Caledonia 8,442. 
Oxide and hydroxide............- 83 9 26 Canada 40; United Kingdom 265; 
West Germany 22. 
Metal, aneluding alloys: 
n C 588 382 192 United States 124; Netherlands 74. 
Unwrought FFC 8, 559 8, 852 71 |i Kingdom 4,491; Canada 
Semimanufactures........... 2,651 2, 847 705 United Kingdom 1,044; West 
Germany 655; United States 439. 
Platinum and platinum group:“ 
Ashes and sweepings.troy ounces.. 17,522 37,423 22,152 Netherlands 16,140; Spain 8,841; 
West Germany 4 855. 
Metalis do.... 161,461 160,914 45,429 United Kingdom 45, 879; Nether- 
lands 21,541; Czechoslovakia 
21,253; West Germany 20,030. 
n, -=-= NH 42 28 13 Sweden 9; West Germany 7; 
80 Belgium-Luxembourg 6. 
ver: 
Ashes thousand troy ounces.. 503 433 414 Netherlands 316; West Germany 64. 
and sweepings. 
Metal, all forms do.... 29,756 20,871 3,354 United States 8,231; United King- 
m 3,534; Belgium-Luxembourg 
Tantalum, all form 12 11 6 United States 4; West Germany 4; 
Belgium-Luxembourg 2. 
uum ore (monazite) .............- 1,398 1,188 ....... Australia 506; Malagasy 475. 
n: 
Oxide long tons 47 59 59 Belgium-Luxembourg 38; West 
Germany 21. 
Metal, including alloys 
Scrap...............- do.... 88 31 20 Netherlands 2,414; M 20. 
Ingots..............- do 10, 544 10, 216 3,742 qp 2,474; Malaysia 2,077; 
d Kingdom 1,245. 
Semimanufactures do- 42 38 13 United Kingdom 20. 
Titanium: 
;/ k ͤçk v sees 110,516 99,257 Australia 90, 591. 
Orid osaa euo uude awe 17,307 14,3828 18,526 West Germany 9,122; Belgium- 
Luxembourg 2, 112. 
Metal, all forms 337 495 167 West Germany 167; Japan 143. 
Tungsten: 
Ofe MR MET 2,468 1,972 ²˙ iE EE China 649; South Korea 
FCC A nues 57 8 8 All from West Germany. 
Metal, all form 74 78 59 West Germany 46. 
Uranium: 
Üfe.c.llicraceeo-u lesse biu EE 1,741 110 Gabon 1, 400. 
Metal, including alloys.kilograms - . NA NAK 
Other radioactive materials do 267 „000 NA .....-. 


See footnotes at end of table. 
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Table 5.—France: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Total import 1967 sources ` 
Commodity — —————b—bʒ́iæ' Z W,.' ſ— j—— — 
1966 1967 EEC 1 Principal sources 
METALS Continued 
Zinc: 
Ore and concentrate 348,258 382,140 39,149 Canada 90,286; Morocco 50,316; 
i Peru 38,618; Ireland 23,056. 
ED To l- PENELI EE EE E S 1,252 1,438 1,133 West Germany 788; Italy 310. 
Metal, including alloys, all forms: ' 
fein: Y o EOR SE E 18,728 15,108 14,487 Netherlands 7,997; Belgium- 
Luxembourg 5,883. 
Blue powder......---------- 4,224 4,153 3,966 Belgium-Luxembourg 3,966. 
Unwrought................-. 24,594 34,048 15,625 Belgium- Luxembourg 14,109; 
Bulgaria 4,625; Norway 4,227. 
Semimanufactures 3,814 4,947 3,832 Belgium-Luxembourg 2,549; West 
Germany 1, 270. 
Zirconium 
%ſ!!· ³ĩ² V 0 8 27,882 17,901 6 Australia 17,619. 
// ⁰˙Ü1wmà xe. 578 785 6 United States 673. 
öt Mett Á—— 18 43 87 West Germany 37. 
er: 
Ores and concentrates... .......- 16,873 12,083 South Africa 3,651; Canada 3,146; 
Turkey 1,497; Australia 1,271. 
Ashes and residues containing 
nonferrous metals: 
Aluminum 9,372 2, 195 2,120 West Germany 1,774. 
Copper 494 798 303 Brazil 495; West Germany 270. 
MN PREMO NE 758 807 43 Span 400; Morocco 252. 
Nied! eese a Rice 26 6 6 NA. . 
JJ ˙³Ü¹¹iA omes 6,957 13, 105 9,911 West Germany 5,718; Belgium- 
. ‘ 
Mee 2, 679 846 462 M 120; est German 170; 
y . 
Metals, including alloys, all forms 7. 94,172 76,616 76,616 West Germany 42,785; Belgium- 
Luxembourg 32,661. 
NONMETALS 
Abrasive: 
Emery, natural corundum, other 8,843 1,986 801 Greece 383; Netherlands 370; 
United States 159. 
Pumite. coss ides teeters ase 87,599 33,700 33,179 Italy 25,354; West Germany 7,644. 
Dust and value, thousands.. $3,608 $3,393 $839 United States $1,156; United King- 
powder of precious and semi- dom $1,041; Netherlands $551. 
precious stones. 
Grinding and polishing wheels 4,153 4,348 2,828 Belgium-Luxembourg 830; West 
Germany 737; Italy 695. 
Asbestos... olocuneaRusctomeses dicun 124,442 126,743 8,302 Canada 66,368; U.S.S.R. 30,090; 
Republic of South Africa 12,436. 
Barite and witherite._._...........-. 82,988 88,688 67, 530 West Germany 66,150; Morocco 
12,626. 
Boron materials: 
Crude natural borates...........- 73,181 82,910 429 Turkey 45,238; United States 37,147. 
xide and acid.................- 827 606 519 Italy 513. 
Brominee value, thousands 84 $16 $16 NA. 
Cement 87,842 42,755 22,533 Switzerland 19,441; Italy 17, 706; 
West Germany 4, 302. 
FF §Ä;è V 8,813 7,442 7,902 Belgium-Luxembourg 7,301. 
Clay and clay products: 
Crude: 
Kaolin, including calcined. ... 239,852 228, 659 7,879 United Kingdom 197,728. 
Bentonite. ................- 112,769 127,857 27,215 Greece 63,398; Italy 22,421. 
Refractory clays............- 171,206 148,708 132,122 West Germany 114,808. 
Clay and refractory construction 32,227 34,698 19,110 United Kingdom 10,452, West 
materials (bricks, etc.). Germany 8,626; Belgium-Lux- 
embourg 6,341. 
Cryolite and chiolite, natural 1,984 1,431 ....... All from Denmark. 
Diamorid: f 
Industrial, value, thousands $5,075 $5,146 $1,852 Ireland $2,257; Belgium-Luxem- 
except dust. bourg $1,097; United Kingdom 
$718; Netherlands $714. 
Gem, unset............... do.... $20,654 $19,593 $9,328 Belgium-Luxembourg $7,692; Israel 
$3,702; Republic of South Africa 
„517. 
Diatomitekk l.l... 9,132 7,106 1,889 United States 2,401; Algeria 2,034; 
West Germany 1, 356. 
(( e asEeE duree 15,523 11,946 4,702 West Germany 3,993; Norway 


See footnotes at end of table. 


2,185; Portugal 1,932. 
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Table 5.—France: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Total import 


1967 sources 


Commodity 
1966 1967 EEC 1 Principal sources 
NONMETALS—Continued 
Fertilizer materials: 
Crude: 
ee (natural sodium 29,782 22,962 20 Chile 22,942. 
nitrate). 
did agi thousand tons 2,939 3,110 12 o x 1,823; Tunisia 568; Togo 
rTOCK. " 
Potassic salts, erude NC Gueuieues 
Manufactured: 
Ammonia, anhydrous 52,471 61,638 61,633 Belgium-Luxembourg 56,996. 
Nitrogenou ss 151,516 139,108 133,369 Belgium-Luxembourg 102, 602; 
West Germany 21, 617. 
Pot assi 62,017 95,668 59,531 Belgium-Luxembourg 44,288; 
Spain 36, 128. 
Phosphatic: 
Basic slag- -...........- 682,725 744,537 744,587 Belgium-Luxembourg 630,130; 
West Germany 114,407. 
o cde ELS 300,844 324,135 247,150 Netherlands 136,877; Belgium- 
Luxembourg 110,032; Tunisia 
88,639. 
Flint (pebbles).....................- 101,080 178,732 8,755 NA. 
Fluorepar....--.---.-----------.---- ,109 926 Spain 2,000; West Germany 886. 
Graphite 4,879 4,882 1,501 Malagasy Republic 2,822; Italy 
1,023; West Germany 45. 
Cy pean and plaster 23,095 21,848 21,242 West Germany 17,507. 
Iodine, crude.......................  ....... 362 Japan 324. 
Lime. cen lem i edo y caus 99,756 118,454 117,192 Belgium-Luxembourg 91,815; 
West Germany 17,507. 
Lithium and strontium minerals 4,742 2,570 2,539 Netherlands 2,319. : 
Magnesite, including caleined 42,154 39,620 2,770 Austria 19,039; United Kingdom 
5,065. : 
;öÜ iei aD e 7,548 3,652 12 Norway 1,409; India 994. 
Pigments: 
Porta pigment, including iron 15,491 13,888 12,526 West Germany 12,264. 
oxide. 
piri other (pozzolanic, santorin, 332 405 120 Spain 286. 
etc.). 
Precious and semi- value, thousands. $8,120 $9,456 $542 India $4,612; Brazil $1,480. 
precious stones. 8 : 
e eRe IE ed ee 338,984 315,816 1, 262 Cyprus 142,279; Spain 126,442. " 
eG a eae setae 2 58,060 51,460 22,102 Algeria 28,990; Netherlands 12,924. 
Sodium and potassium salts, n.e.s.: . 
Caustic 80da. ................... 31,597 33,686 33,474 Italy 25,994; Belgium-Luxembourg 
4,438. 
Caustic potash and peroxides of 109 110 37 Sweden 67. 
potassium or sodium, 
Stone, sand and gravel:® 
Dimension stone: 
Crude and partly worked: 
lates sea eee wake! 2,089 1,916 Italy 860; West Germany 7 sea 
Other sc seek ccccece cee aanne si 190,387 108,553 Italy 74,430; Republic of Sout 
Africa 43,648; West Germany 
23,559. 
Worked: 
CTC su eerie 21,585 26,977 3,672 Spain 15,446; Italy 2,842. 
o Other -no 75,019 79,308 65,342 Italy 62,278; Portugal 10,860. west 
Dolomite, chiefly refractory grade. 183, 323 172,907 164,875 Belgium-Luxembourg 152,787; Wes 
Germany 12,015; Norway 7,704. 
Gravel and thousand tons 2,631 3,288 3,277 Belgium-Luxembourg 3, 175. 
„crushed stone. 
Limes tone 159,681 145,054 145,054 Belgium-Luxembourg 139, 984. 
Quartz and quartzite ---- 21,667 21,369 19,472 Beuiüm-Lusembourg 9,664; Italy 
,280. : 
Sand, excluding thousand tons.. 1,408 1,643 1,585 Netherlands 870; Belgium-Luxem- 
metal-bearing. bourg 551. 
Sulfur, elemental, all grades 226,461 235,100 1,826 Mexico 217,789; United States 
13,067. . 
Tale and steatite 7,670 8,659 5, 451 Italy 3,709; Austria 1,490; Belgium- 
Luxembourg 1, 346. 
Other nonmetals, n. e. s. 525,349 528,743 19,860 Switzerland 502,354. 
MINERAL FUELS 
Asphalt and ten, setara 
phalt and bitumen, natural......... 3,100 2,317 82 United States 1,637. 
Carbon black h 39,654 47,754 28,925 Netherlands 21,208; United States 


See footnotes at end of table. 


15,305; West Germany 6, 538. 
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Table 5.—France: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specifled) 


Total import 1967 sources 
Commodity 
1966 1967 EEC 1 Principal sources 
MINERAL FULES AND 
RELATED MATERIALS—Continued 
Coal and briquets: 
Soll! thousand tons.. 11,092 11,445 6,521 West Germany 5, 658; United 
States 2, 176; U.S. S. R. 1, 478. 
Coal briquets do 883 824 319 Rue E 192; Belgium-Luxem- 
ourg 84. 
Lignite and lignite briquets. do 868 357 357 West Germany 351. 
G. ³·¹¹ acess do 3,734 3, 326 3, 326 Ne Germany 2,664; Netherlands 
Gas, hydrocarbon: : 
An ³˙¹wwwm Si 402,882 627,816 249,879 Algeria 846,310; Netherlands 
149,902; West Germany 46,563. 
Manufactured zʒ—ü . 118,815 118,068 118,068 West Germany 79, 870; Belgium- 
Luxembourg 36, 236. 
Hydrogen and rare gases 517 692 601 West Germany 587. 
"te: W thousand tons 27 30 27 West Germany 19; Netherlands 8. 
uets. 
Petroleum: 
TUde....---------------- do. 62,752 72,848 ....... Algeria 21,600; Iraq 18,576; Kuwait 
8,895; Libya 8,729. 
Refinery products: 
Gasoline do 589 568 265 Italy 201; Rumania 100; U.S. S. R. 
69; Netherlands Antilles 63. 
Kerosine. ............ do.... 81 81 9 United Kingdom 17; Belgium- 
Luxembourg 5. 
Distillate fuel oil... do 2, 440 2, 675 1,488 Italy 1,219; U.S. S. R. 663; 
Rumania 494. ] 
Residual fuel oil do 1,117 1,118 501 Mrs 850; Italy 346; Rumania 
Lubricants do.... 51 85 22 Netherlands 9; Italy 7; United 
ta š 
Ohe do 505 494 256 West Germany 172; United States 
D wen Kingdom 45; 
Mineral tar and crude chemicals derived 282,719 310,270 139,270 United States 104,801; Netherlands 


from coal, petroleum, or gas. 


54,560; United Kingdom 39,359; 
Italy 30,246. 


NA Not available. 


Belgium, West Germany, Italy, Luxembourg, and the Netherlands. 


? Excludes artificial corundum. 


Includes gallium, germanium, indium, thallium, rhenium. 


* Calculated from quantities reported in kilograms. 


5 Includes cast iron and sponge, powder, etc., of iron and steel. 


* Including wire rod. 


7 Alkali, alkaline earth, and rare-earth metals including cerium and hafnium. 


$ Including 
? Excludes flint and industrial limestone. 


thetic and reconstituted stone but not including diamond. 


COMMODITY REVIEW 


METALS 


Bauxite and Aluminum. Bauxite output 
remained on the same level as in 1967. 
Although the disturbances in May and 
June interrupted aluminum production, the 
upward trend in the second half of 1968 
increased the years output by 1 percent. 
Bauxite shipments in 1967 to end users 
was as follows, in metric tons: for alumina, 
2,532,510; cement, 72,932; abrasives, 
21,909; chemical industry, 13,754; refrac- 
tory products, 2,050; and for resale and 
exports, 217,662. 


The supply position of aluminum in 1968 
was as follows in thousand metric tons: 


Production of primary aluminum 866 
Production of secondary aluminum....... 74 
Imports of aluminum (ingots) 98 
Exports of aluminum (ingots) ) 187 
Total available. ..............-.....--- 851 
Reported consumption 335 


Secondary aluminum is produced by 
about 30 different companies, the largest 
of which is the Affifrance of the Groupe 
Pechiney with four plants and a combined 
output of 28,000 tons of secondary alu- 
minum per year. 
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Principal aluminum consumers and their 
percentage shares of total consumption were 
as follows: transportation 33, electric in- 
dustry 14; construction 9; machinery and 
equipment 8; consumer durables 7; and 
others 20. 

Of the aluminum ingot produced about 
half is made into semimanufactures; for 
Pechiney, the largest producer, the figure 
is 65 percent. Independent semimanufac- 
turers account for 35 percent of the wire 
and cable market, 10 to 12 percent share 
the market for rolled and extruded alumi- 
num and aluminum castings.* 


Copper.—Primary refined copper con- 
sumption was 292,900 tons. Consumers and 
their shares in total consumption were 
similar to those in 1967. Direct use of 
copper scrap in the latter year amounted to 
122,800 tons. 

Copper imports in 1968, valued at $379 
million, comprised 332 tons of matte, 
14,813 tons of scrap, 16,416 tons of blister, 
259,948 tons of refined copper, and 28,141 
tons of semimanufactures. French copper 
exports valued at $108 million, comprised 
621 tons of matte, 33,301 tons of scrap, 
12,687 tons of blister, 12,732 tons of re- 
fined copper, and 32,966 tons of semi- 
manufactures. 

Production of semifinished copper and 
copper alloys (wire, rods and sections, 
plates, sheets and strips, and tubes) totaled 
398,274 tons (383,893 tons in 1967). 


Iron Ore.—-Iron ore production increased 
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12.4 percent over that in 1967, reaching 
the 1966 level. The average grade of ore 
was 32.2 percent, moderately higher than 
in 1967. In the Lorraine mines, production 
per man-shift (surface and underground) 
increased to 25 tons from 21 tons in 1967. 
Iron ore shipments to domestic steel plants 
totaled about 37 million tons and yearend 
stocks 5,715,000 tons. 

France exported 18,271,234 tons of iron 
ore in 1968 to its traditional customers. 
Imports of iron ore increased to 5,016,749 
valued at $48 million. 


Iron and Steel.—Production.—In 1968, 
French pig iron and crude steel production, 
16,450,000 tons and 20,410,000 tons respec- 
tively, rose by 4 and 5 percent respectively 
over the 1967 levels. For the first time 
French crude steel output surpassed 20 
million tons, but the strikes caused a loss 
of 1 to 1.5 million tons. Crude steel pro- 
duction capacity is estimated to have at- 
tained 24.3 million tons per year and 
25-million-ton annual capacity is expected 
by 1970. The share of oxygen steel, 18 
percent of total output, was still below the 
European Economic Community’s average 
of about 32 percent. France produced about 
4 percent of world's total steel output and 
maintained its position as the sixth largest 
world producer. 

Trends which have been reported pre- 
viously continued during 1968, as reflected 


Metals Week. V. 39, No. 38, Sept. 16, 1968, 
p. 154 A. 


Table 6.—France: Marketable iron ore production by basin, 
and total iron ore shipments and stocks 


(Thousand metric tons) 


1964 1965 1966 1967 1968 » 

PRODUCTION 
Lorraine 57, 455 56, 125 51, 684 46, 000 52, 300 
West (Normandy and Anjou) ace 3,326 8,308 8,200 8,000 

BÓ. oli E qom ryyß ĩð v A 

Other basins... ....... LL LLL ccc cssc sss s LL sss sss 18 ) 80 98 40 1 
M⁰Ü¹¹.¹.... 60,938 1 59, 532 55,050 149,240 55,300 
Iron content 18,440 18,098 17,114 15,651 17, 400 

SHIPMENTS 
Domestic__._......._...._..._--_..-_-___-----e 88,689 38,145 36,335 34,499 37,406 
Other EEC countries 21,882 20,672 18,375 17,223 18,440 
Other destinations LLL 221 88 63 83 27 
Totül. eee Eek ĩð Bd 60,798 58,905 54,713 51,805 55,852 
%000%0000ö§˙§ĩ%(̃ ↄↄↄ ß ß 7,700 8, 238 8, 300 r 6, 067 5,715 


NA Not available. 


Data do not add to totals shown because of independent rounding. 
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Table 7.—France: Salient iron and steel industry statistics 


(Thousand metric tons unless otherwise specified) 


1964 1965 1966 1967 1968 
SINTER 
Preoduetie ns wUHCaS 17,442 18, 531 19, 436 21, 065 22, 796 
Raw material consumption: 

h/ ³o¹ͥ· aee S DRE e 20,780 22,454 23,484 25,433 27, 259 
Furnace dus ts 1, 476 1.241 1,278 1,007 1,016 
Mangan eee 48 64 54 30 10 

einde... eee eee foe 58 84 38 26 23 
Other iron-bearing materialss 549 591 580 685 977 
Limestonennnnnnlnd 404 552 587 702 690 
PIG IRON 
Number of blast furnaces: 
Available. 262 . Jct ewes 138 133 127 124 109 
In operation at yearend. ..............-....- 9 94 84 83 74 
Maximum production capacit vv 18, 100 18,770 19, 100 19, 650 19, 540 
Production: 
õÄ;ð ⅛˙ ˙—¹exeͥ̃ ⁰ů˙i˙mrßRñ LL LL Ls 3,042 12, 559 12, 245 12, 085 12, 686 
Hematite and semihematite (steelmaking) ) 1, 300 1,680 1,983 2,359 2,506 
Phosphorus (foundry)................-....-- 452 416 282 207 188 
Hematite and semihematite (foundry)......... 450 509 552 625 581 
Special pig iron (foundry)..................- 205 174 174 115 115 
Spiegeleisen and high-carbon ferromanganese... 412 432 355 320 374 
PVC ͤĩ¹v oe oe ee 15,868 15,770 15,590 15,710 16,450 
Raw material consumption for pig iron production: 
Iron ore directly in blast furna ces ,246 19,398 16,968 716,968 14,328 
Iron ore sinter....._....-.-.-...---.------- 17,328 18,337 19,340 ; 22, 531 
Manganese ore: | 
In blast furnaces. _...._......-.--...... 630 677 605 562 687 
In sintering plants 48 70 55 30 10 
Metallurgical rejects. ......................- 1,175 1,068 1,182 931 968 
e e ees 690 478 433 426 315 
Limestonend k 312 293 270 231 97 
Phosphatic limes tonne 1 2 1 1 
Coke in blast furnacees . 12,785 12,325 11,684 10,931 11,261 
STEEL 
Number of furnaces in operation: 
Thomas converter s 95 94 92 89 92 
Open he arten 62 54 58 52 51 
Elee trie 109 109 112 112 107 
GPP ˙·⸗A 0000 9 10 9 10 
Maximum production capacity (all furnaces) 21,900 22, 500 283,400 23,900 24,340 
Production of crude steel: 
OMA ENG ß REPRE PTUS 10,604 10,397 10,301 10,112 10,507 
Open henrth.-..2.-- doscac ( E nre edS 5,182 4,775 4,483 „284 4,072 
COUN escent te ee eee secre e 1,675 1,774 1,863 1,905 2, 068 
Bessemerr eee eee eee 93 88 67 67 57 
Kaldo, LD, and similar. ...................- 2,224 2,568 2,871 3,287 8,705 
Creuset... LL LLL ee E seeesdoe 
// ie m Na 19,780 19,604 19,585 19, 655 20, 409 
Ih 8 19, 41 19, 237 19,247 r 19,309 20, 025 
, Liquid steel for casting 3 867 838 3 886 
Material consumption for steel: 

ig iron, spiegeleisen, and ferroalloy.........- 14,708 14, 633 14, 611 14, 796 15, 646 

„00 ees dconl ud cc E 7,012 6,884 ,909 6,826 6,787 
Liquid Thomas steel 198 173 147 129 158 
I eas ne y ae 1,933 1,892 1,890 1,881 1,915 
Limes tone 60 51 47 r 114 102 
Iron ore... . LLL cc c.c cc cscss sc see es eL eL 188 210 213 207 258 
Flúor pát. -cedono noo ee ee ance ese 37 82 33 33 NA 

Consumption per ton of crude steel: 
Pig iron. kilograms. - 737 740 739 740 767 

＋ÿVü(((öÜö§;%˖ꝛ ⅛ ⁰vr-= 8 do 359 364 366 364 333 

Rolled steel production: 
ails and accessories. 353 364 259 283 802 
Heavy structural). 1,030 1,122 1,121 1,143 1,209 
Wire ros crue cn 2,010 2,085 2,153 2,106 2,353 
BIN os at Ou y d E 8,327 8,480 8,297 3,333 3,518 


See footnotes at end of table. 
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Table 7.—France: Salient iron and steel industry statistics Continued 


( Thousand metric tons unless otherwise specified) 


1964 1965 1966 1967 1968 
STEEL-—Continued 
Rolled steel production—Continued 
Pipe skelp. ................................ 602 609 601 558 589 
GM asec ͤ ⁰ãyͥ y eda 37 31 22 18 16 
Flat 1 
ide plates opa EROR 79 94 94 96 104 
Hot rolled sheets: 7 
Thickness, 4.76 millimeters or more... 1, 199 1,160 1,206 1,354 1,369 
Thickness, 3 to 4.76 millimeters. ..... 501 500 512 514 488 
Thickness, less than 3 millimeters. - - . 742 726 731 600 482 
Cold rolled sheets: Thickness, less than 3 
millimeters. __.......---.-_-.-------- 8,647 8,579 8,794 3,825 4, 205 
Hot- rolled strips for tubes. ..............- 1,092 1,043 1,084 1,017 1,076 
Subtotal flat products 2.............-. 7,260 7,101 7,419 7,406 7,728 
Total rolled steel production 2.......... 14,619 14,793 14,878 14,847 15,711 
Galvanized and other plated sheets 506 447 493 522 516 
Condenser sheets 207 188 187 178 168 
lO lesen cc ; « U ꝙ⁵ꝑgf y 8 625 543 659 691 662 
Total consumption of iron and steel industry 
EC ³ð˙éͤo mh w eau 42,214 42, 062 40, 664 * 46,664 41, 840 
BOTAD E 1 o ⁰³ ĩ⁵§?¹i e „701 „362 7,342 7,258 7,101 
CORO. ee oe eee a oes 14,327 18,778 12,835 12,145 12,370 
Coal other than coking coa1.................. ,412 1,608 1,750 1,985 1,981 
Coking coalllklLlkXkLELsLL 5,712 5,627 5,530 5,502 5,543 
III ĩ KK 5:2 8 r 1, 295 11, 290 r 1,860 r 1,510 1, 576 
Thomas slag productiooů nn 2, 5 2, 546 2, 560 2,517 2, 677 
Average total employment (workers and staff 130,806 127, 593 120, 560 114, 102 108, 647 


r Revised. 


1 Includes special pig iron in metric tons as follows: 1968, 6, 137; 1964, 42,994; 1965, 8,749; 1966, 2,729. 


2 Detail does not add to total becaure cf rounding. 


3 Excludes scrap used by rolling mills in tons as follows: 1963, 77,866; 1964, 85,858; 1965, 98,284; 1966, 


93,818; 1967, 108,080; 1968, 107,644. 


in the salient statistics of the industry. 
However, the increase in steel output in 
the north (36,656 tons) was much less 
than that during the previous year (216,971 
tons). Eastern France accounted for 72 
percent of the pig iron and 63 percent of 
the crude steel output; corresponding 
figures for the north were 24 and 27 per- 
cent, respectively. 

Rolled steel output increased 5.8 percent. 
All classes of products increased except 
medium sheets and hot rolled thin sheets. 
The 49 percent share of flat products in 
rolled steel output, was almost the same 
as in 1967. Hot-rolled sheet's decline of 
117,000 tons (about 4.7 percent) was com- 
pensated for by an increase in cold-rolled 
thin sheets, 182,000 tons (about 4.8 per- 
cent). Production of all classes of coated 
sheets as well as transformer sheets declined. 

Consumption.—In terms of crude steel, 
apparent consumption (without regard to 
stock changes) increased 11 percent to 
18.5 million tons. Index of passenger cars 


produced increased to 122 from 119 in 
1967 (1965—100), but the index for com- 


mercial vehicle output declined from 91 
to 85. Domestic shipments of crude steel 
in 1967 totaled 10,548,000 tons distributed 
as follows in thousand tons; For conversion 
2,735; to steel. merchants 2,938; to manu- 
facturing industries 2,741; to railroads, ex- 
tractive industries, and building industry 
1,112; others 174; and alloy steels" 848. 


Trade.—French emergency trade meas- 
ures, announced in June to deal with 
balance of payment problems, imposed 
global import quotas for a period of 6 
months starting July 1 on a number of 
goods including iron and steel. The quota 
permitted steel imports to increase by 7 
percent more than over the same period the 
year before. 

France exported 6,652,324 tons of steel 
ingots and other primary forms and 
semimanufactures (including pipes . and 
tubes). Corresponding import figures were 


5 Organization for Economic Cooperation and 
Development. The Iron and Steel Industry in 1967 
and Trends in 1968. Paris, France, 1968, table 26. 
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4,820,313 tons. Trade in pig iron and 
similar products, except ferroalloys, com- 
prised 71,511 tons of exports and 245,254 
tons of imports. Net steel exports of 
1,832,000 tons were 383,000 tons more than 
in 1967. European Economic Community 
countries received about 45 and 75 percent, 
respectively, of total exports of steel and 
pig iron. The corresponding figures for 
imports were 95 and 83 percent, respec- 
tively. The largest class of imports were 
ingots and coils for rerolling (1,245,000 
tons) and uncoated sheets (1,400,000 tons). 
Wire rods and bars each accounted for 
17 percent of exports and sheets for 27 
percent. 


Industry Developments.—Implementation 
of the Plan Professionel de la Sidérurgie 
which was started in 1967, continued in 
1968. Investment in 1968 may have been 
in excess of $250 million compared with 
$192 million in 1967, which showed a 
24-percent increase relative to 1966. During 
1967-68 emphasis was placed on rationali- 


zation of production and rationalization | 


agreements pertaining to blast furnace and 
steel mill operation, and construction of 
joint steelmaking plants. As a result about 
a dozen plants have been closed and old 
facilities retired in existing plants, without 
capacity loss. The decision to build a 
coastal iron and steel plant in the Marseille 
area was reported at yearend. 

In the Dunkirk plant of the Union 
Sidérurgique du Nord de la France 
(USINOR), blast furnace plant No. 3 was 
put in operation. Blast furnaces 1 and 2 
wil be rebuilt with large diameters (9.5 
instead of 8.5 meters). In the Joeuf plant 
of De Wendel-Sidélor, a new sinter plant 
was inaugurated. The plant equipped with 
a strand, of 72 meters long and 4 meters 
wide, is designed to produce 170,000 to 
200,000 tons of sinter per month. The 
sinter is fed into the two modernized blast 
furnaces. 

With some 17 tube plants, having a total 
yearly production of almost 1 million tons, 
Vallourec has a near monopoly in pro- 
duction of seamless tubes. As part of the 
rationalization moves, Sidélor sold its seam- 
less tube plant at Devilles-les-Rouen to 
Vallourec. Vallourec was reportedly taking 
over the 51 percent capital which Sidélor 
owns in Compagnie Industrielle et Com- 
merciale des Tubes." 

The Pompey special steel plant was taken 
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over by a consortium consisting of all 
special steel producers of France and the 
Saar group, Roechling, which formed a 
new company, Société Nouvelle des 
Aciéries de Pompey. The participating 
French companies were Ugine-Kuhlman, 
Compagnie des Ateliers et Forges de la 
Loire (CAFL), Société des Forges et 
Ateliers du Creusot (SAFC, a subsidiary 
of the Schneider group), Chatillon- 
Commentry, Neuves-Maisonos, and Haut 
Fourneaux de la Chiers.’ As part of the 
Pompey agreement, a new unit for pro- 
ducing special steels (100,000 tons annual 
capacity) will be built with government 
financial assistance, at Isbergues (Pas de 
Calais). Capacity at the Pompey plant 
will be increased from 500,000 to 600,000 
tons per year of alloy and special steels. 
The grades and sizes of the output of the 
two plants will be harmonized with the 
plants of the various owners to insure that 
Pompey's output will not compete with 
those of the parent companies.“ 

CAFL and SFAC, mentioned above, have 
also rationalized their production. Tool 
steels are no longer made by SFAC but 
by CAFL - Bedel group. The heavy plate 
mill at CAFL's Ordaine works was closed 
down and production transferred to SFAC. 
CAFL’s Les Dunes works now produce 
hooks and tires for both.? 


Ferroalloys.—Electric furnace ferroalloy 
output totaled about 280,000 tons (267,000 
tons in 1967) of which ferrosilicon ac- 
counted for 132,000 tons, silico spiegel 
(25 percent silicon and 70 percent man- 
ganese) 8,800 tons, and ferrochrome (65 
to 70 percent chromium) 87,000 tons. 

In 1968 France exported 290,000 tons 
of ferroalloys (blast furnace as well as 
electric furnace ferroalloys) and imported 
80,000 tons of the same. 


Lead and Zinc.—Production of both 
metals increased, 1 percent for lead and 
11.5 percent for zinc. The increase in zinc 
output may have resulted from planned 
increased output in the Noyelles-Godault 
plant. 

Refined lead and slab zinc consumption 
in 1968 totaled 164,200 and 202,300 tons, 


9 Metal Bulletin. No. 5294, Apr. 30, 1968, p. 14. 

7 The Iron Age. V. 202, No. 10, Sept. 5, 1968, 
p. 25. 

8 Metal Bulletin. No. 5339, Oct. 11, 1968, p. 17. 

? Metal Bulletin. No. 5272, Feb. 9, 1968, p. 165. 
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respectively, almost the same as in 1967 
for zinc and 4,400 tons less for lead.“ 

Trade in lead and zinc in 1968 were as 
follows: 


Metric tons 
Form — — 
Imports Exports 


Ore and concentrate 128,884 3, 612 
G%))§ö§ö»d y Se se „284 10, 535 
Metal (pig lead and alloys) -- 47,044 16,774 
mimanufactures............-. 850 1,618 
ZINC 

Ore and concentrate 361,384 27,231 
Ser. 8 19,193 2,410 
Zinc due 3,048 1,295 
Metal (slab zinc and alloys) 81,081 20,609 


Semimanufactures 8,297 3, 399 


Value of the listed imports and exports 
for lead totaled $36 million and $1 million, 
respectively. Imports of ore and concen- 
trates were almost the same as in 1967 but 
lead metal imports declined. 

Value of the listed imports and exports 
of zinc totaled $42.5 million and $8 mil- 
lion, respectively. Increased ore imports 
(about 29,000 tons) was partially com- 
pensated by 3,000-ton decline in imports 
of slab zinc. Export of slab zinc also showed 
an 8,000-ton increase. 

Penarroya and Preussag of West Ger- 
many formed a joint company to coordinate 
future lead-zinc ventures, both within and 
outside the European Economic Com- 
munity, covering marketing, production, 
and exploration. 


Nickel.—Le Nickel produced 10,295 tons 
of nickel at its Le Havre refinery. In this 
plant nickel matte received from New 
Caledonia is roasted to eliminate the sulfur 
and produce an oxide. The oxide is agglom- 
erated and then reduced in vertical retorts, 
the product being in form of pellets. 


Tin.—Tin consumption in 1968 was 
estimated at 9,596 long tons, (9,350 tons 
primary and 246 tons secondary) distrib- 
uted approximately as follows, in percent: 
Tinplating 55.3, white metal alloys 28.3, 
copper alloys 7.7, chemical products 4.2, 
semimanufactures 2.8, and miscellaneous 
1.7.7 

The decline in tin consumption noted in 
1967 (250 long tons less than in 1966) 
continued in 1968, when 750 tons less tin 
was used. The decline resulted from fall 
in tinplate production from 690,503 tons 
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in 1967 to 662,077 tons in 1968. Production 
of solder and antifriction metals increased 
to 8,770 and 1,550 tons, respectively. 

France’s tin trade in 1968 was as follows 
in long tons: 


Commodity Imports Exports 
Concentrate___.........---..- 73 587 
% ⁵ĩ A 8 9,384 122 
AllOUS. 2. 25 vero eor ees 255 168 
Semimanufactures 120 117 
Sr See be eee 111 17 


Tin concentrate produced in France by 
Société des Mines de Saint-Renan is ex- 
ported, mainly to Spain, because France 
has no tin smelting facilities. 


Tungsten.—Ore reserves at Salu (Ariège), 
which has been under exploration by 
Bureau de Recherches Géologiques et 
Miniéres, have been estimated at 500,000 
tons Scheelite assaying 1.45 percent tungsten 
trioxide (WOs) and 0.3 percent copper. 
Tests have indicated that commercial con- 
centrates (minimum grade of 65 percent 
WOs) could be obtained at a recovery of 
at least 80 percent. Starting in 1970, this 
property should produce 800 to 1,000 tons 
of WOs in Scheelite per year.” 

In 1968 France imported 1,603 tons of 
tungsten concentrate, 12 tons of tungsten 
powder, 16 tons of scrap, and 27 tons of 
semimanufactures. It also exported 145 
tons of tungsten metal (powder), 180 tons 
of scrap, and 27 tons of semimanufactures. 

Uranium.—The French Atomic Energy 
Commission (CEA) announced the dis- 
covery of a uranium deposit at La 
Couraillére. Further details are lacking. 
The latest estimate of French uranium 
reserves given by CEA amounts to 50,000 
tons of UsOg of which 30,000 represent 
measured reserves.“ 

Current production of domestic uranium 
ore is at a level of about 1,100 tons of 
uranium content and concentrating capac- 
ity is equivalent to 2,000 short tons of 
UsOs. It is not planned to increase do- 
mestic ore production beyond this level.“ 


10 World Bureau of Metal Statistics (London). 
World Metal Statistics. April 1969, pp. 41, 49. 

11 Dieppedalle & Sealles. Statistique Etain (Tin 
statistics), 1968. Paris, France, Apr. 4, 1969, 3 p. 

e er Mining. V. 5, No. 2, February 1969, 
p. 33. 

18 The South African Mining and Engineering 
dici V. 80, Part 1, No. 71, Mar. 14, 1969, 
p. i 

14 Organization for Economic Cooperation and 
Development. Uranium. Production and Short 
Term Demand. Paris, January 1969, p. 9. 
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Pechiney and Mokta decided to unite 
their operations for prospecting and ex- 
ploiting uranium and copper. For this 
purpose, they formed the Société Miniére 
Péchiney-Mokta. 


NONMETALS 


Preliminary data indicate that the output 
of alluvial sand and gravel and road- 
building materials, the most important 
nonmetals produced in terms of value, in- 
creased 26 and 18 percent, respectively. 
Industrial sand output also increased 
modestly. 

In 1967, the latest year for which data 
are available the value of crude nonmetals 
produced were as follows in million dollars: 


Quarry produe ts 571 
Other nonmet alas 188 


Type 


Pries 8 
ag: 


1968 


Quarry products accounted for 33 per- 
cent of the value of all mineral output and 
75 percent of all nonmetals. Among non- 
metals other than quarry products, potash, 
salt, and sulfur were the most important 
items in value in the order given. 


Cement. —At the end of 1967 France 
had 71 cement plants with individual 
yearly kiln capacities varying from a 
minimum of 70,000 to a maximum of 
1,690,000 tons.“ Production capacity at 
yearend was 33 million tons, 1.8 million 
tons more than at yearend 1967. The 
increase resulted from building a new plant 
with one kiln (700,000 tons annual capac- 
ity) and adding four kilns in existing 
plants. Of the latter, two were for replace- 
ment of older kilns. 

Cement output by type in the 1963—67 
period was as follows: 


Thousand metric tons 


1968 1964 1965 1966 1967 
12,647 16,227 16, 844 18,081 19,232 
2,485 2,383 2,400 2,341 2,257 
1,448 1,144 1,239 1,211 1,407 
149 983 1,050 1,001 866 
17,329 20,687 121.534 22,584 128,768 
275 255 213 81 104 
530 595 619 638 551 
18,184 21,587 122,865 128,804 124,418 


1 Data do not add to totals shown because of independent rounding. 


Fertilizer Materials.—In terms of KeO 
content potash production declined 5.5 per- 
cent. Domestic and overseas shipments were 
1,099,000 and 600,000 tons respectively. 
Production by the Entreprise Miniére et 
Chimique formed in 1967 by the merger 
of Mines Dominales de Potasse d’Alsace 
(MDPA) and Office National Industriel 
de l'Azote, is to be stabilized at 1.7 million 
tons of KeO annually. Following this 
merger the link of the potash industry to 
other fertilizer industries is to be strength- 
ened. Efforts are continuing to improve 
efficiency and meet international competi- 
tion. For this purpose a $40 million invest- 
ment program is envisaged to complete 
modernization and rationalization. Produc- 
tion will be concentrated in three divisions 
— Theodore, Amelie, and Marie-Louise and 
mining will cease at Bollwiller Rodolph and 
Anna Ferdinand. The Joseph mine was 
closed in 1966. 


In contrast to potash fertilizers, produc- 
tion of synthetic nitrogenous fertilizers, 
phosphatic and mixed fertilizers increased. 
Details of phosphatic fertilizer output in 
1967—68 were as follows in thousand metric 
tons of P205." 


Single superphos phate 227 
Enriched superphos phate 72 
Triple superphos phate 143 
Baie d.. A eue qe 425 
C ³. AAA En EDS 388 
Other c ecu a ry 53 
ff AA 1, 308 


France is fourth largest producer of 
phosphatic fertilizers in the world and first 
in West Europe, accounting for 25 percent 
of West Europe's output. The trend has 
been toward phosphoric acid-based fer- 


15 The European Cement Association. West 
European Cement Directory. Paris, pp. 7-12. 

16 Phosphorus and Potassium. No. 37, Septem- 
ber-October 1968, p. 8. 


THE MINERAL INDUSTRY OF FRANCE 


tilizers and, 
coastal plants. 

Société Chimique des Charbonnages, a 
subsidiary of Charbonnages de France, has 
decided to build a superphosphate plant in 
the La Bassée at Douvrin. The $13 million 
plant will process 400,000 tons of phos- 
phates and produce also mixed fertilizers. 
The company will also build a 200-ton-per- 
day phosphoric acid unit at the plant of 
the Finalens Company. 

The 100-ton-per-day ammonia plant of 
L'Ammoniac Sarro-Lorraine, a joint sub- 
sidiary of Charbonnages de France and 
Saarbergwerke of West Germany, at Car- 
ling in the Moselle Area, started production 
and will reach full capacity progressively. 


Produits et Engrais Chimiques du Rhin 
(PEC-Rhin), a joint subsidiary of MDPA 
and Wintershall A.G. of West Germany, 
signed a contract to build a 545-ton-per- 
day ammonia plant. PEC was to build a 
nitrogenous and compound fertilizer plant 
at Ottmarsheim near Mulhouse. 

Trade in fertilizer materials in 1968 was 
as follows, in thousand metric tons: 


structurally, toward larger 


Type Imports Exports 

CRUDE 
Nitrogenous..............-...-.- 25 9 
Phosphate rock..........-...... 3,397 8 
Potasric salts_.__.....-..-.----. ...-- 57 
Organic 13 38 

Year 
7 ! :rH ek ses 
Petroleum producta— o c LLL LLL LL LLDLLLI 
Electricity... ce y ⁊ lae ee 
Total 


1 Petroleum products used only for energy product. 


The share of domestic solid fuels in total 
energy consumption in 1968 was 20 per- 
cent and that of domestic and imported 
solid fuels 32 percent. Share of domestic 
solid fuels in energy consumption is ex- 
pected to be only 10 percent in 1975 when 
total energy consumption will reach 250 
million tons SCE. 


Coal.—Production.—Production of coal 
(anthracite and bituminous) continued to 
decline. The Nord/Pas-de-Calais accounted 
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Type Imports Exports 
MANUFACTURED 
Ammonia, anhydrous............ 150 7 
Nitrogenous 213 592 
otas Sicc 271 945 
Phosphatic: 
Basic sla ggg 841 312 


Other c- se aciem. 361 51 


Sulfur.—Production of both sulfur, re- 
covered from the Lacq gasfield, and of 
pyrite declined. However, production of 
elemental sulfur should increase because the 
Société Nationale des Pétroles d’ Aquitaine 
(SNPA) producer of Lacq natural gas, has 
ordered the construction of a 500-ton-per- 
day sulfur recovery unit for gas from Saint 
Faust gasfield which has 5.9 percent H2S.” 
The price of Lacq sulfur was increased on 
May 1, from $37 to $41 per ton to bring 
it nearer to the world price level. 

Texas Gulf Sulphur Co. and La Com- 
pagnie Francaise des Pétroles announced 
the creation of two jointly owned com- 
panies to explore for sulfur in the coastal 
waters off the African continent. 


MINERAL FUELS 


France's energy consumption in 1968 
totaled 197 million tons (preliminary) of 
standard coal equivalent (SCE). Shares of 
different fuels and hydroelectricity in the 
last 5 years were as follows in millions 
metric tons SCE: 


1964 1965 1966 1967 1968 

— 74.8 68.5 64.7 63.8 62.6 
8.3 8.5 9.0 10.0 9.9 

... 167.2 14.6 82.3 92.6 102.3 
15.0 19.3 22.4 20.0 21.9 

--- 164.8 170.9 178.4 186.4 196.6 


for about two-thirds of the total production 
loss; the remainder resulted from produc- 
tion loss in the Lorraine field. These two 
areas accounted for 47 and 33 percent of 
total output; corresponding 1967 figures 
were 49 and 32 percent. It is estimated 
that nearly half of the 5.7-million-ton loss 
in output was caused by the strikes in May. 


17 Sulphur (London). No. 76, May-June 1968, 


p. 7 
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Table 8.—France: Salient statistics of the coal and lignite industry 


(Thousand metric tons unless otherwise specified) 


1963 1964 1965 1966 1967 1968 
COAL 
Production: 
Anthracite...........--...-------.----- 8,053 8,373 8,621 3,541 2, 880 NA 
Semianthracit᷑eee l2 ..-- 7,869 8,912 8,798 9,140 9,152 NA 
Bituminous: 
Low volatile 111i... 5,249 5,247 4,378 4,084 8,7165 NA 
Medium-volatile ?. .................- 12,892 18,817 12,941 13,1 12,415 NA 
High-volatile ?...................-- 16,686 19,117 18,465 17,527 16,561 NA 
High-volatile *....................- 2,504 8,064 8,115 2,955 ,901 NA 
Total PT 47,762 2 53,030 51,348 50,338 47,625 41,911 
Apparent consumption (including lignite) thou- 
sand tons of standard coal equivalent 77,100 74,400 69,100 64,200 68,700 NA 
Stocks at yearend. ............-.. Ll Lll. ..-- 6,123 5,703 7,402 10,476 11,723 10,507 
Number of operating mines NA 77 70 67 ° 68 NA 
Average number of days worked 256 278 274 275 260 247 
Average daily output metric tons.. 186,500 190,400 187,000 188,400 183,800 169,900 
Number of men working daily at yearend: ] 
Underground persons.. 115,090 110,900 107,694 102,959 94,292 83, 776 
ꝗJ/%%GG;öÜ5— . ees 8 46,795 44,951 43,352 41,504 39,679 38,259 
. In associate plants.. do- 9,894 9,807 8,937 8,921 8,625 5,145 
Production per man-shift: 
Nord/Pas-de-Calais: 
Underground. dg kilograms. . 1,663 1,709 1,661 1,707 1,805 1,842 
" Underground and surface... - do.... 1,149 1,191 1,167 1,205 1,252 1,245 
orraine: 
Underground. ..............- do 2,908 8,113 3,239 8,458 3,708 8,888 
Underground and surface do.... 1,902 2,078 2,146 2,271 ; 2,483 
All of France: 
Underground . do 1,958 2,046 2,038 2,104 2,241 2,847 
Underground and surface do- 1,332 1,411 1,397 1,446 1, 528 1,555 
Power production by pithead steam plants: 
Quantit ...--- million kilowatt-hours.. 10,981 14,762 12,146 10,288 11,812 NA 
Share of thermal power produced in Franee 
penes 24.4 25.0 22.1 18.8 17.7 NA 
Share of total power produced in France 
percent. 12. 4 15.7 12.0 9.6 10.6 NA 
LIGNITE 
Production 2, 471 2,244 2,690 2,564 2,981 8,221 
Stock at yearend.......................-..- 485 456 452 520 87 283 
Average number of days worked 256 259 274 27 260 247 
Average daily output metric tons. 9,700 8,600 9,800 9,800 10,400 11,700 
Number of men working at yearend: 
Underground.................. persons 1,853 1,780 1,662 1,582 1,515 1,451 
pigri. MEI "EU 0...- 1,066 1,080 1,046 1,051 1,053 1,084 
Associated plants do.... 146 111 115 125 18 182 
Production: 
Underground man-shift only__kilograms. . 8,890 4,108 4,2 4,477 4,870 5, 165 
Total man-shi fte do- „579 3,334 3,9388 N N NA 


e Estimate. NA Not available. 


1 Largely 14 to 18 percent volatile matter; a small tonnage has a higher volatile content. 


? 16 to 28 percent volatile matter. 
3 25 to 41 percent volatile matter. 


4 40 to 42 percent volatile matter for the bulk of production in this category. 
Detail does not add to total (official data) because of differences in source. 


The French coal industry continued to 
operate at a financial loss, estimated at 
$365 million in 1968 and expected to in- 
crease to $445 million in 1969. To reduce 
these losses, it is planned to reduce coal 
output to 25 million tons by 1975 or 
roughly 10 percent of energy consumption. 
The coal fields of the regions of Centre and 
Midi will be closed by about 1974; two 
mines will be closed in the Lorraine and 


the output of Nord/Pas-de-Calais will be 
reduced by 50 percent. 

In October 1968 mechanized mines pro- 
duced 68.8 percent of coal mined under- 
ground and semimechanized mines 17.1 
percent. However, 96 percent of the output 
of the Lorraine field was from mechan- 
ized mines. In the same month, there was 
an average of 548 coal faces in operation 
with an average length of 138 meters. 
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Average daily production per face was 278 
tons. The reduction in number of coal faces 
from 640 in 1967 was attributable to con- 
centration in mining and partly to reduced 
output. At yearend 1967 there were 60 
underground coal mines in operation. Of 
these, three had daily production exceeding 
8,000 tons, three with daily output from 
5,900 to 7,500 tons, 18 with daily output 
from 2,000 to 5,500, and the remainder 
less than 2,000 tons per day. 

In 1967, 88 percent of coal output was 
washed. Heavy media coal washers ranked 
first in coal preparation accounting for 54 
percent of the coal washed, followed by 
jigs 35.5 percent, and flotation 9 percent. 


Consumption and Trade.—In 1968 sup- 
ply of coal totaled about 54 million tons, 
43.3 million tons from domestic mines and 
stocks and 10.7 million tons net imports. 
Shipments of domestic and imported coal 
for making coke totaled about 16 million 
tons and shipments to electricity producers 
about 17 million tons. Household and small 
industries received 7.4 million tons of coal 
and presumably the bulk of the briquets 
produced from 4.3 million tons of domestic 
and imported coal. 

Coal imports, 11.6 million tons (8.7 
million tons bituminous coal and 2.9 million 
tons anthracite) were almost at the same 
level as in 1967. Principal suppliers were 
West Germany (6,338,000 tons), United 
States (1,573,000), U.S. S. R. (1,224,000 
tons, mainly anthracite), Poland (786,000 
tons) , and Belgium (624,000 tons). Receipts 
from the United States were 28 percent 
less than in 1966. Average c.i.f. value per 
ton of bituminous coal was $14.93, and of 
anthracite $26.13. Values for bituminous 
ranged from a low of $11.31 per ton for 
Polish coal to $16.99 for imports from the 
Netherlands. Corresponding values for an- 
thracite ranged from a low of $17.71 for 
anthracite from United Kingdom to $28.89 
from the Soviet Union. About 69 percent 
of the bituminous coal and 54 percent of 
anthracite imports were from the European 
Economic Community. 


Coke and Coal Chemicals.—Coke ship- 
ments, domestic and imported, totaled 15.1 
million tons. Shipments to the iron and 
steel industry accounted for 83 percent 
and to other industries, 11.6 percent; the 
remainder was shipped to domestic and 
small industrial consumers. Charbonnage 
de France produced 64.6 percent of total 
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Table 9.—France: Production, availability, 
and distribution of coal 


(Thousand metric tons) 


1967 1968 
Net production..............- 47,624 41,911 
Middlings, foreign coal, ete - 151 101 
Stock variations 11. ＋1, 205 —1, 251 
Total availabilit 46,570 43, 263 
Consumption by mines and 
mine power plant 7,419 26, 185 


Delivery to miner ss 801 725 
Delivery for transformation: 


Mine coke oven gs 9, 370 8,711 
Steel plant coke ovens 2, 222 2, 100 
Gas coke ovens... ......... 84 29 
Briquetting plants........ 3,733 3,549 
Tot! sees 23,629 21,299 
Expor Se ee ee ae Sm ene 711 866 
Total available from domestic 
production 322,237 21, 198 
Imports we 11,567 11,512 
Delivery from imports: 
Coal mine coke ovens. .... 851 1,545 
Steel plant coke ovens 8,322 8,466 
Gas coke oven8...........- 405 194 
Briquetting plants. ....... 831 775 
Delivery to mines 5 
Stock variations 1. +147 —431 
Available from imports 5,994 5,718 
Available for domestic 
distributioůn 28,231 26,914 
Railroads 790 512 
Gas works. 11 11 
Electricity. ............-- 10,860 10,551 
Iron and steel 1,848 1,943 
Other industries 7,199 6,496 
Domestic and small 
industries 7, 523 7,401 


1 Plus (+) denotes addition to stocks. 
2 Exclude 100 tons of foreign coal. 
3 Includes 7 tons of foreign coal. 


domestic coke output; and the steel industry 
the remainder except for 219,000 tons 
produced by gas plants. 


Coke imports which totaled 3,519,000 
tons were received entirely from the EEC, 
principally West Germany (3,700,000). 

Activities of the Société Chimique des 
Charbonnages in the area of chemical fer- 
tilizers was reported above under fertilizers. 


Petroleum.—Production decreased 
slightly and was 3.4 percent of total 
national refinery throughput, which in- 
creased to 81.3 million tons, 5.5 million 
tons of which were for custom refining. 
Civilian consumption of petroleum prod- 
ucts increased 10.5 percent to 63 million 
tons. Imports of petroleum and petroleum 
products totaled $1.54 billion or 11 percent 
of all imports by value. Refinery capacity 
increased to 97.3 million tons from 83.8 
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million tons in 1968. Net refinery output 
totaled 73 million tons. 


Table 10.—France: Production availability 
and distribution of coke 


(Thousand metric tons) 


1967 1968 
Coal charged to coke ovens: 
omestic...............- 12,083 11,316 
Imported. ............... 4,650 5,240 
Teil! excuse 16,733 16,556 
Production: 
Oven coke: 
At mines: Iii 8, 040 8,078 
At iron and steel 
plants 4, 166 4,211 
At gas companies and 
independentss 424 219 
e oote coco 12,680 12, 503 
Gas cokke 9 


Availability and distribution: 
Coke produce 
Receipt of coke and fines. . 
Consumption at coking 


plants and by labor 772 759 
Available for distribution.. 11,859 11, 772 
Stock variation 3224. +38 —139 
Imports. ................ 8,220 8,348 
Importer's stocks vari- 

ation dz. —18 —92 

Total available from 

domestic production 
and imports.......... 15,098 15, 016 
Delivery to coking plants 3 39 
Exports 210 259 
Distribution: 
Railroads 57 47 
Electricity ..............- 15. 222225 
Iron and steel 12,061 12,422 
Other industries 1,801 1,752 
Domestic use and small 
industries 912 895 
! A 14,846 15, 116 


1 Includes semicoke and carbonized briquets. 
2 Plus (+) denotes addition to stocks, minus (—) 
denotes withdrawal from stocks. 


Source: Bureau de Documentation Miniére. Com- 
bustibles Minéraux Solides. Statistique Annuelle 
Définitive. Paris, France, pt. 2, 1968. 


Exploration. Geophysical exploration al- 
most entirely by seismic methods, declined 
about 13 percent to 69.2 equipment-months. 
A similar percentage decline to 104, 100 
meters was noted in drilling; of this 44,600 
meters were in the Aquitaine (70, 400 
meters in 1967). SNPA was the most 
active firm in Aquitaine; Esso and ERAP 
were others. 


Twenty-seven wells were completed as 
follows: 
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Ore Gas Dry Total 


Wildcat..............- 2 2 
Exploration 1 1 10 12 
Stepout and develop- 
ment 6 5 2 18 
Total. 7 6 14 27 


Exploration and drilling was carried out 
in the Southeast and Savoy regions and 
at Meillon-St. Faust in the Aquitaine. 
Exploration activity in the Paris Basin 
declined. Two wells drilled by Elf-ERAP 
in the Aquitaine resulted in gas production 
at Auzas (100,000 cubic-meters-per-day) 
and discovery of oil impregnation in Albo- 
Aptian formations at Gaujacq. There was 
also a small oil discovery at well Brie 119 
in Triassic in the Paris Basin. 

Offshore search continued in 1968 in 
the Aquitaine Basin and Bay of Biscay and 
started at yearend near the Gulf of Lion. 
Two offshore wells were drilled in the 
Landes Atlantique concession of which one 
gave a noncommercial oil show. At yearend 
a drilling barge was positioned in the Gulf 
of Lion for Compagnie Frangaise des 
Pétroles. Drilling will continue both in the 
Gulf of Lion and Gulf of Gascony. 

Outside France, French companies 
increased their exploration activities. 
Exploration work, started in previous years, 
continued in the North Sea (on the Con- 
tinental Shelves of United Kingdom and 
Norway), in offshore areas of Gabon and 
Tunisia, and on land in Canada, Libya, 
Algeria, and Australia. Permits were ob- 
tained in Tunisia, Somalia, Angola, Moz- 
ambique, Malagasy Republic, Republic of 
South Africa, Indonesia, offshore area of 
Oman, and off the coast of the Spanish 
Sahara. ERAP concluded an agreement 
with Iraq National Oil Company (INOC) 
to carry out exploration for the account of 
INOC. Discoveries were made outside of 
France in Norway, in the Adriatic, in 
Libya, in Gabon (offshore), in the United 
States, and Canada among others. 


Production.—Crude production in France 
declined slightly but the output of the 
Franc zone (excluding France) — Algeria, 
Congo (Brazzaville), and Gabon—increased 
to 50 million tons of which Algeria 43 
million tons and Gabon 4.6 million tons. 
World wide, French companies produced 
71.3 million tons distributed as follows in 
million tons: Algeria 30.0; Middle East 
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36.7; other Africa 3.3; North America 0.8; 
and France 0.5. Of the total world output 
by French companies, Compagnie Frangaise 
des Pétroles accounted for 48.4 million tons 
and ERAP-SNPA 20.6 million tons. Crude 
production is expected in Tunisia. 

Consumption.—[Internal civilian con- 
sumption for all products totaled 62.9 
million tons, an increase of 10 percent 
compared with the 13.9-percent increase in 
1967. Events of May caused a decrease in 
consumption of some products. Consump- 
tion by type of products and variation com- 
pared with 1967 are shown in the following 
tabulation:'* 


Consump-  Per- 1968 / 
tion cent 1967 
Product (thou- of vari- 
sand total ation 
tons) (percent) 
Motor gasoline. ...... 10,689 17.0 8 
Jet fuel and kerosine.. 1 1, 250 2.0 1.5 
Gas oil. 3, 885 6.1 11 
Domestic fuel oil 23,122 36.8 18 
Light fuel oil. 2,332 4.0 —2 
Heavy fuel oil. 18,603 21.6 6 
Petrochemical base. »2,000 3.1 26 
White spirits and 
special gasoline. .... 168 2 3 
LPG and similar 
products........... 2,576 4.0 —2 
Lubricants..........- 767 1.2 1.5 
Bitumen 2,380 8.8 5 
Paraffin, wax, and 
petroleum coke. .... 168 2 2.4 
Total 62,939 100. 0 10. 0 


P Preliminary. 
1 Includes 60,000 tons of aviation fuel. 


Petroleum for products and energy uses 
totaled 57.5 million tons. 

Taxes on gasolines and gas-oil were in- 
creased three times during the year—on 
January 1, August 1, and December 1. 
As a result on January 1, 1969 taxes 
accounted for 76 percent of the price of 
regular gasoline, 74 percent of the price 
of premium gasoline, and 67 percent of 
price of gas-oil at the gasoline stations. 
These prices were 87 cents per gallon for 
premium gasolines, 80 cents for regular 
gasoline, and 54 cents for gas-oil at the 
pump. Custom duties, taxes, and other 
duties on petroleum accounted for about 
10 percent of budgetary receipts. 

In 1968 French companies as a whole 
held 50.9 percent of the market for all 
petroleum products; the remainder was met 
by affiliates of international oil companies. 
The 1968 share of markets was as follows 
in percents: Compagnie Frangaise des 
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Pétroles $23.72; Esso 12.22, Elf-ERAP 
12.96, Shell 16.91; BP 11.09; Antar 10.22; 
Mobil 5.30; French Independents 3.99; and 
Purfina 3.53. 


Trade—In 1968 crude oil imports in- 
creased by 7.8 percent to 77.2 million tons, 
of which 37,380,000 tons came from the 
Middle East and 24,866,000 from the 
Franc zone. Principal supplying countries 
and corresponding imports in thousand 
tons were as follows: Algeria 24,429; Iraq 
15,160, Libya 10,818; Kuwait 7,282; Saudi 
Arabia 3,986; Oman-Abu Dhabi 5,046, 
Qatar 2,898, Iran 3,009; Venezuela 2,345 
and U.S.S.R. 1,554. Product imports in- 
creased slightly to 5.2 million tons from 
4.9 million tons in 1967. 

Exports of products totaled 10.9 million 
tons including about half a million tons 


18 Comité Professionel du Pétrole. Eléments Sta- 
tistiques, Activité de l'Industrie Pétroliere. (Sta- 
tistical Data, The Activity of the Petroleum 
Industry). 1968. Paris, France. V. 1, 1968, p. C 7. 


Table 11.—France: Nominal capacity of 
petroleum refineries on 
December 31, 19687 


(Thousand tons per year) 


Company and location Capacity 
Société Francaise des Pétroles BP: 
Dunkerque-St. Pol-sur-Mer. ....... 5,500 
((/ AAA neeaaeaii 4, 400 
Antar P. A.: 
Donge eecesse ect 4, 575 
Vern-sur-Seiche 1,4 
Esso-Standard S.A.F.: 
Port Jer om 6,000 
Bordeaux.....................---2- 2,600 
Fos-sur-Merrrrrr .. 8,0 
Mobile Oil Francaise: 
N.D. de Gravenchon.............. 8,600 
Frontignan.................--.--.- 1,730 
Cié de Raffinage Shell-Berre: 
Petit-Couronne..................- 9,200 
Pauillac... 500 
Berre-l' Etan gg 7, 000 
Elf-Erap: 
Gargenville (Vexin)..............- 8,600 
Ambés (EIf-UIP)................- 2,000 
FFT!!! ww na paea E 6,000 
Grandpuits (Cie de la Raffinerie de 
l'Isle de France)) 8,600 
Compagnie deg pe de Raffinage: 
onfrexille (Raffinerie de 
Normandie)...................- 14,300 
La Mede (Raffinerie de Provence) 10,285 
Société de la Raffinerie de Strassbourg 
Herrlisheim. .....................-.- 4,400 
Société Rhénane de Raffinage 
Reichstett.. .............--..-....- 8,700 
Total clc. daselsinsncei uio 97,340 


lSource: Ministére de l'Industrie, Direction des 
Carburants. Activité de l'Industrie P étroliére 1968, 
Éléments Statistiques. Paris, p. 87. 
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of liquefied petroleum gas (LPG). An 
additional 2 million tons was supplied to 
foreign ships. 


Refining.—French refineries treated 81.3 
million tons of crude and produced 75.7 
million tons of petroleum products. One- 
third of the crude processed in French 
refineries was from the Franc zone; Middle 
East countries accounted for 47 percent, 
Libya 14 percent, Venezuela 3.3 percent, 
and the U.S.S.R. 2.2 percent. 

During the year France's refining capac- 
ity increased by 13.5 million tons to a 
total of 97.3 million tons. Of this 3.6 mil- 
lion tons resulted from the startup of the 
new Ile de France refinery and the re- 
mainder from additions to existing refin- 
eries which were as follows in million tons 
of annual capacity: La Méde 3.8, Feyzin 
4.0, Port-Jéróme 1.2; Berre PEtang 0.5, 
and Vern-sur-Seiche 0.2. Before the end 
of 1970, an additional 16.3 million tons 
of annual capacity will be commissioned. 

The steam cracking unit in the Berre 
refinery, scheduled for completion in 1968, 
went into operation. This is the third 
similar unit in France installed to meet 
increasing requirements of the petrochemi- 
cal industry. Principal petrochemical out- 
puts and increase relative to 1967 levels 
were as follows: 


Production Increase 

Commodity (thousand relative 

ns) to 1967 

(percent) 
Ethylene 520 50 
Propylene 2- 330 25 
Butadiene................ 88 40 
engene 154 55 

Compagnie  Frangaise de  Raffinage 


(CFR) and Compagnie Française des 
Pétroles on November 6, formed Total 
Chimie with 50-percent participation by 
each to build and operate large-scale petro- 
chemical plants. CFR entered into an agree- 
ment with the German firms Scholven 
Chemie and Chemische Werke Huls to 
build a petrochemical plant in Le Havre. 
This will necessitate addition of a steam 
cracking unit to the Gonfreville refinery. 


Stocks and Storage.— The Direction des 
Carburants has imposed a stock require- 
ment sufficient for 90-day consumption. 
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These stocks would include operational and 
reserve stock. Storage capacity for petro- 
leum and petroleum products increased 
almost 4 million cubic meters during the 
year to a total of 31,546,000 cubic meters 
(2.6 times the 1960 capacity) of which 
24,924,000 was storage capacity of re- 
fineries and 6,622,000 tons was storage of 
distributors. Byproducts, storage facilities 
were as follows in thousand cubic meters: 
crude 7,723, intermediate products 5,534, 
and finished products 18,739. 

To reduce cost of building storage tanks, 
attention is being given to underground 
storage and the first underground storage 
wil come into use in July 1969. The 
underground storage will be in a salt de- 
posit at Manosque and have 5-million-ton 
capacity. For this capacity, the cost at 
$6 per cubic meter of capacity is estimated 
to be half that for surface tanks. 

This underground storage belongs to a 
Consortium of Compagnie Frangaise de 
Raffinage, Cie de Raffinage Shell Berre, 
Elf Union and British Petroleum which 
formed a joint subsidiary La Société 
Francaise de Stockage Géologique (Geo- 
stock). Manosque will be connected by a 
pipeline with the refineries in Étang le 
Berre. 

Transportation.—The South European 
Pipeline (SEP) transported 23,719,000 
tons of crude in 1968. Tonages transported 
by this line declined both in 1967 and 
1968 from the 31.1 million ton maximum 
achieved in 1966. The decline resulted from 
operation of the Genoa-Ingolstadt and 
Trieste-Ingolstadt-Karlsruhe lines. In 1968, 
46 percent of the crude transported by 
SEP was for France, 44.3 percent for West 
Germany and 9.7 percent for Switzerland. 
However, it is expected that this line will 
transport large-tonnages (27 million tons) 
when the Worth refinery in West Germany 
and Hautconcourt refinery in France are 
put in operation and the Karlsruhe and 
Klarenthal refineries in West Germany are 
expanded. Át yearend the product pipeline 
Mediterranée-Rhóne with 5 million tons 
annual capacity was put into service. This 
pipeline will transport products from the 
Étang de Berre refinery to Lyon, Grenoble, 
and Annecy, and to Geneva in Switzerland. 
The Le Havre-Paris (Trapil) and the 
Grandpuits-Paris pipelines carried 6.7 mil- 
lion tons of product to the Paris area. The 
branch line Petit-Couronne-Rouen carried 
650,000 tons. 


THE MINERAL INDUSTRY OF FRANCE 


The French tanker fleet increased 9.3 
percent to 4,738,000 tons on January 1, 
1969 and was 3.8 percent of world tonnage. 

Natural Gas.—Sale of natural gas pro- 
duced in southeast France, exclusive of 
natural gas imported from Algeria and 
the Netherlands totaled 5,544.7 million 
cubic meters of which 74.11 percent was 
for industrial use, 25.35 percent for do- 
mestic use including small industries, and 
the remainder for other uses. 

In October 1968 new processing units, 
with a capacity of 3 million cubic meters 
per day of crude gas to be increased to 5 
million cubic meters in October 1969, were 
receiving gas from the Pont d'As field. The 
production from this field will be increased. 
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The French group, headed by ERAP's 
Petroland discovered natural gas at 
Leeuwarden in the Netherlands (onshore) 
and was awaiting a concession. The group 
made an arrangement whereby Gas de 
France will take an extra 400 million 
cubic meters of natural gas yearly from 
Groningen field, produced by Shell-Esso, 
which will get an equal quantity of 
Leeuwarden gas.” 

Natural gas imports from the Nether- 
lands increased to 1.3 billion cubic meters; 
imports from Algeria remained at the 1967 
level of 500 million cubic meters. 


19 Petroleum Intelligence Weekly, Jan. 27, 1969, 
p. 5. 
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The Mineral Industry of Gabon 


By Edgar J. Gealy! and Agnes J. Doughman? 


The continued rise of Gabon's economy 
in 1968 was stimulated by further expan- 
sion of all phases of petroleum activities 
including exploration, development, crude 
production, and refining. Production of 
other mineral resources in 1968 was in 
aggregate, close to levels established in 
previous years; manganese ore output ex- 
ceeded 1967 levels while output of gold 
and uranium declined. Virtually all of the 
minerals produced in Gabon were for the 
export market. For some years, wood and 
wood products had been Gabon's largest 
single export in terms of value, but in 1968 
was exceeded by crude petroleum. All min- 
eral exports, including petroleum, probably 
accounted for about two-thirds of the total 
value of Gabon exports with wood and 
wood products making up less than one- 
third. 

The impact of petroleum expansion on 
the domestic economy is clearly indicated 
in the rise in per capita income from $220 
in 1960 to $500 in 1968. An 8-percent 
increase in the minimum wage to $0.19 
per hour granted in June 1968 and the rise 
in the cost of French goods, which made 


up about 60 percent of Gabon's imports, 
apparently were responsible in part for 
increases in local prices during the latter 
part of 1968. 

Construction of the Owendo deepwater 
port was inaugurated by the ceremonial 
laying of a cornerstone in June 1968 al- 
though actual work was not to begin until 
january 1969. Final completion is sched- 
uled for 1971. The Owendo-Belinga rail- 
road, necessary to exploitation of the iron 
resources and the interior forest, was still 
in the discussion and planning stage. 

In March 1968, Chad and the Central 
African Republic announced their with- 
drawal from the Central African Customs 
and Economic Union (UDEAC) leaving 
Gabon, Cameroon, and Congo (Brazza- 
ville) as the only remaining members. The 
Port Gentil refinery in Gabon, while spon- 
sored under UDEAC, had been established 
by a protocol and thus was not affected by 
the withdrawal. 


1 Assistant to the Chief, Division of Inter- 


national Activities. 
2 Statistical assistant, Division of International 
Activities. 


PRODUCTION 


Gabonese mineral production, with the 
exception of gold and uranium, increased 
in 1968. The largest increases were made 
by marketed natural gas (44 percent) and 
crude petroleum (33 percent). Production 


at the petroleum refinery in 1968, the first 
full year of operation, was 10 times greater 
than in 1967. The value of total mineral 
production in 1968 was about $120 million, 
a 50-percent increase over the 1967 value. 
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Table 1.—Gabon: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
METALS 
2 0 32à;ͤ 8 troy ounces.. 42, 760 87,184 r 94,4338 29, 250 16,724 
anganese: 
re 50-58 percent Mn................- 969,576 * 1,274,607 * 1,267,781 71,124,000 1,220,862 
Battery and chemical grade pellets, 82-84 
percent L u.c umeneacatbauwxekias ónd sades 5,789 5,789 r 28,000 32, 705 
Uranium, concentrate 20-40 percent UO 1,287 l, 591 1,599 1,452 1,871 
NONMETALS 
IIIöb!.! ⁵ Ü Ü ᷑ . ß y ↄ y ³ é ĩ -eteuces ee 1, 253, 567 
MINERAL FUELS AND RELATED MATERIALS 
Natural gas, marketed. . . million cubic feet. r 384 r 876 r 405 r 611 879 
Petroleum: 
Crude...... thousand 42-gallon barrels.. 7,668 9,161 10,484 25,208 83,630 
Refinery products: 
asolihe.. ilice ce ace UE Qose sacceateu. adult. moi are 93 1,019 
Kerosine and jet fuel )))) A E E r 65 718 
Distillate fuel oil. ........... Jh yd ³ĩðͤ a ĩ 8 99 1,255 
Residual fuel oil %%% —. EEEREN 224 1,911 
(NCP soe oe EE ew im base do... unasleeda Oaea,  wogtl eiii 6 26 
JFC ud E D dsos soo DRaa 8 487 4,924 
N fuel and loss %%%) y ĩͤ v osos E 17 220 
r Revised. 
TRADE 


In terms of value, 64 percent of Gabon's 
exports in 1967 were mineral products, as 
shown in the following tabulation: 


Value 
(million dollars) 
Mineral Total 
commodity commodity 
de trade 
Exports: 
1 «öÜo LER ! 54.8 104.9 
1966. ..222cos re zR 56.7 r 100.8 
s sd MEAE ee ed Teen eae 77.4 120.2 
ports: 
r 8.4 62.4 
19689888 d r 8.8 r 65.7 
19 88 10.7 67.2 
r Revised. 


1 Adjusted, based on revised import data, U.S. 
7 N for International Development Data Book, 


Most of the mineral product export value 
was accounted for by petroleum 46 percent, 
manganese 42 percent, and uranium 10 
percent. Gabon is dependent on imports 
for a large portion of its food products and 
nearly all manufactured goods. 

France continued to be Gabon's principal 
trading partner in 1967 supplying 60 per- 
cent by value of total imports, while re- 
ceiving 36 percent of total exports. The 
United States, the major recipient of man- 
ganese ore, ranked second receiving 19 
percent by value of total exports. 
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Table 2.—Gabon: Exports 
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of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 
METALS 
Gold. gee ion ei oe ous troy ounces. 29,648 
Iron and steel: 
SCEAD 2625350 22.253 y 510 
Semimanufactures 571 
Manganese: Ore and concentrate 1,181,027 
Uranium, ore and concentrate 1,444 
Other: 
Ore and concentrate 
Nonferrous metal scrap, n.e.8........ 71 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Crude . thousand 42-gallon barrels. . r 11,083 
Refinery products. ........... dÓ. e ——— 
r Revised. 


Table 3.—Gabon: Imports 


1967 Principal destinations, 1967 


All to France. 
^. 9,515 
1,226,420 

1,398 


28 
20 


West Germany 2,084; France 257. 

United States 776,832; France 156,734; 
West Germany 146,231. 

All to France. 


All to France. 
Senegal 13. 


25,068 
102 


France 5,841; Curacao 3,683; Nether- 
lands 3,024. 
All to United States. 


of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum, metal, including 
alloys, all form 51 58 
Copper, metal, including alloys, 
Horses enu 35 43 
Iron and steel: 
Pig iron, ferroalloys and 
similar materials (ee 
Semimanufactures r 14,291 13, 920 
Lead, metal, including alloys, 
all form 11 8 
Tin, metal, including alloys, all 
orm long tons 1 1 
Zinc, metal, including alloys, 
all forms CC 9 8 
NONMETALS 
Abrasives, natural, n. e.s 1 1 


Cement, lime, and dimension 


stone, worked 40,715 39,990 


r Revised. 


Commodity 1966 1967 
NONMETALS—Continued 
Clays and clay products 422 583 
Fertilizer materials, manu- 
factured 2.632550 oe esses 215 134 
Stone, sand, and grave lll. 220 67 
Sulfur, elemental, all forms 1,479 1,791 
Other nonmetals: 
rude- c 88 5,088 7,922 
Manufactures.............- 4 209 
MINERAL FUELS AND 
RELATED MATERIALS 
Coal and coke, including briquets. 18 
Gas, hydrocarbon 686 810 
Petroleum, refinery produets 
thousand 42-gallon barrels. . 663 642 
Mineral tar and other coal, 
petroleum or gas derived crude T 5 


chemicals 


COMMODITY REVIEW 


METALS 


Gold.—The mining of gold was from 
alluvial deposits along Gabon's rivers under 
the control of the Government's Société 
Gabonaise de Recherches et d'Exploitation 
(SOGAREM). The 1968 production was 
down 43 percent from that of the previous 
year and 61 percent below that during the 
peak year of 1964 as the alluvial resources 
were being exhausted. The company ex- 
pects to increase gold production in the 
coming years as mining of primary gold 
deposits replaces surface working of alluvial 
deposits. 


Iron Ore.—Development of the Belinga- 
Mekambo iron deposits will depend on 
construction of the Owendo-Belinga rail- 
road. The Gabonese Government created 
a new set of taxes beginning January 1, 
1969, to benefit its "Investment Fund for 
the Owendo-Belinga Railroad." These taxes 
are expected to contribute about $4 million 
annually to a total target of $20 million 
in 5 years. However, unless the Govern- 
ment is successful in enlisting international 
financial aid, it will be some time before 
the project materializes. Known reserves of 
the iron deposits have been estimated at 
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] billion tons containing 60 to 69 percent 
iron. 

Bethlehem Steel has a 50-percent interest 
in the deposits, the remainder being held 
by French firms; Bethlehem indicated a 
desire to reduce its holdings to 25 percent. 


Manganese.—Production of manganese 
ore in 1968 increased 9 percent over that 
during 1967 but was 4 percent below that 
during the peak year of 1965. 

The Compagnie Miniere de l'Ogooue 
(COMILOG), in which United States 
Steel Corp. has a 49-percent interest, pro- 
duced the entire output from the Moanda 
ore body in southeastern Gabon. It is re- 
ported that exports in 1968 decreased an 
estimated 3 percent; this was attributed to 
the decline in world market prices for 
manganese ore, increased international com- 
petition, and sales from the United States 
stockpile. However, the United States has 
consistently been the recipient of over 60 
percent of the annual exports of Gabonese 
manganese ore. There were strong indica- 
tions that the 1968 unit value of manganese 
ore exports was considerably lower than in 
1967 because of the increased world com- 
petition. Export capacity, measured as the 
amount of ore which can be moved to port 
over the bucket cableway-railroad system, 
was approximately 1.4 million tons per 
year. COMILOG was stockpiling ore at 
Pointe Noire against any temporary trans- 
port breakdown. 


Uranium.—The only uranium producer, 
Compagnie des Mines d'Uranium de 
Franceville (COMUF), continued explora- 
tion in the Mouana-Franceville area. 
Reserves are estimated at 10,000 tons of 
uranium metal. On July 8, 1968, the 
Government issued an exploration permit 
to the French Commissariat a l'Energie 
Atomique (CEA) for lithium, uranium, 
and thorium in a 2,000-square-mile area 
between Cocobeach and Bifoum. 


NONMETALS 


Cement.—The construction of a cement 
clinker crushing plant at Owendo began in 
March 1968. It was expected to be about 
1 year before the plant would be in opera- 
tion. The plant was financed by Ciments 
de Marseille et d'Outre-mer and the Société 
Ouest-Africane des Ciments (SOCOCIM) 
70 percent, Gabonese Government 20 per- 
cent, and private shareholders 10 percent. 


Initial capacity was to be 50,000 tons of 
crushed cement annually. When domestic 
consumption increases sufficiently to justify 
the cost, kilns will be installed to use do- 
mestic limestone and to double the plant 
capacity for finished cement. 


Fertilizer Materials.—Gabon relies on 
imports for its requirements of small quan- 
tities of fertilizer materials. It is reported 
that a new company, Société Gabonaise de 
Chimie, was formed to explore the possi- 
bility of constructing a natural gas based 
ammonia and urea plant at Port Gentil 
with government assistance. 


Limestone.—Gabon has quarried lime- 
stone near Libreville for some years, how- 
ever, annual production was first reported 
in 1968 as over 1 million tons, used chiefly 
for construction. Deposits of limestone are 
also known near Port Gentil and on the 
island of Coniquet where the existence of 
a high-quality limestone deposit on the 
coast is unique in West Africa. 
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Natural Gas.—Reserves of natural gas 
have been estimated at 2,800 million cubic 
meters. About 10 percent of the gas pro- 
duced was used, the remainder being flared. 

It was reported that the Government 
has contacted Belgian firms regarding ex- 
ploitation of Gabon's natural gas resources, 
but details are not yet available. 


Petroleum.—Production of crude oil 
reached 33.6 million barrels in 1968, rank- 
ing Gabon as Africa’s fifth largest oil- 
producing country. By 1971 output is ex- 
pected to double with one-half coming from 
Anguille and other offshore fields in the 
Port Gentil area. 

The final agreement granting oil conces- 
sion rights in Gabon was signed September 
21, 1968. Five companies or combines are 
now involved holding onshore and offshore 
exploration permits in coastal waters to a 
distance of over 50 kilometers from shore. 
The Société ELF des Pétroles d'Afrique 
Equatoriale (ELF-SPAFE) has permits 
covering 37,328 square miles and together 
with Shell of Gabon holds permits on an 
additional 5,666 square miles. ELF-SPAFE 
will further test its Port Gentil North and 
South permits and evaluate three strikes 
made in Anguille Northeast, Anguille 
Southwest, and Torpille. Work has pro- 
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gressed in the main Anguille field where 
ELF-SPAFE already holds a 75-year ex- 
ploration concession and reserves are esti- 
mated at 145 million barrels with a low 
sulfur content. A well drilled early in 1968 
was the first in the world with an under- 
water wellhead laid down from a drilling 
rig. A 75-year exploitation permit is also 
held by ELF-SPAFE covering the nearby 
Tchenque field. In the area combined with 
Shell, the most promising is the Sette Cama 
permit containing Gamba field. Deposits in 
Sette Cama are estimated to contain about 
525 million barrels of extremely paraffinic 
but sulfur-free oil, of which about 40 per- 
cent would probably be recoverable. The 
exploration permit is valid until January 
1, 1971, but may be renewed with a 50- 
percent reduction in area or turned into 
an exploitation concession. 

Gulf Oil Company of Gabon was granted 
a 2-year exploration permit in August 1967, 
covering the 2,354-square-mile Mayumba- 
Iguela area, with a renewal option retain- 
ing no more than 80 percent of the original 
area. Gulf also has a 50-50 deal with Shell 
on a 1,930-square-mile area off Libreville. 
This area was granted at the same time as 
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the Mayumba permit and carries identical 
expiration and relinquishment clauses. Gulf 
has completed its seismic program and drill- 
ing operations were expected to start in 
early 1969. An agreement was signed 
September 21, 1968, by American Overseas 
Petroleum Co., owned jointly by Texaco 
Oil Co. and Standard Oil of California 
(Chevron), for a permit that had been 
granted May 15, 1968. It covers a 1,242- 
square-mile area between Port Gentil and 
Libreville. Texaco Oil Co. will operate the 
Texaco-Chevron concession and will have 
up to 10 years to identify 50 percent of the 
original area for exploitation. 

The Port Gentil refinery operated at 
capacity during 1968, producing most of 
the major petroleum products with the 
exception of aviation gasoline, lubricants, 
and tars, which are imported. Priority is 
given to refining Gabonese oil, although 
the refinery is equipped to use imported 
crude oil. At the current consumption 
growth rate, construction of a second re- 
finery with a projected capacity of 10,000 
barrels daily will probably be required 
between 1972 and 1976. 
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The Mineral Industry 


of East Germany 


By Bernadette Michalski ! 


In 1968, East Germany's most significant 
mining activities, lignite and potash, oper- 
ated at a level that met domestic and 
foreign demand. Most investment was 
directed toward the aluminum, iron and 
steel, and petroleum industries, which are 
based primarily on imported raw materials. 
Especially in the steel industry, a number 
of organizational measures were carried 
out or proposed, including the amalgama- 
tion of enterprises into combines and the 
concentration of the production of specific 
products into single enterprises. No marked 
increase in productivity resulting from 
these measures is expected before 1970. 


Economic objectives for the year were 
reportedly attained. The overall industrial 
production index in 1968 was 136, com- 
pared with 127 for 1967 (1963 = 100). 
However, the rate of growth in several in- 
dustrial sections declined, as shown in the 
following tabulation: 


Percent growth over 


Industrial sector previous year 


PRODUCTION 


Available statistics on the East German 
mineral industry indicate an overall in- 
crease in production with the exception 
of iron ore. The decline in iron ore output 
was attributable to inadequate reserves of 
economic ores. Production figures for non- 
ferrous metals were not available. The 
estimates included here show orders of 
magnitude and indicate relatively little 
change in output. 

In the nonmetal sector there was little 
change in output levels. An ammonia plant 
of 200,000-ton annual capacity in the 
Schwedt chemical complex designed by 


1967 1968 
Primary product plants 3.7 2. 5 
Mining 6.8 5.7 
Metal semimanufactures 
and produets 8.6 6.9 
Humphreys and Glasgow Ltd. of the 


United Kingdom, started operation in 1968. 
This should substantially increase manu- 
factured nitrogen fertilizer production, 
presently 350,000 tons per year. 

The Ruedersdorf building materials plant 
announced initial production of pozzolan 
cement manufactured from coal fly ash 
rather than the conventional furnace slag 
material. The proposed annual output of 
pozzolan cement 225 was 170,000 tons. 


1 Foreign mineral specialist, Division of Inter- 
national Activities. 
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Table 1.—East Germany: Production of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1964 1965 1966 1967 1968 
METALS 
Aluminum, metal, including secondary 65,000 70,000 80,000 80,000 80,000 
88 22... D REDE kilograms.. 10, 000 10, 000 10, 000 12, 000 12, 000 
opper: 
Mine output, metal content 22, 000 20, 500 18, 900 20, 000 20, 000 
Metal, including secondary : 40, 000 40, 000 40, 40, 000 40, 000 
Iron and steel: 
Iron ore and concentrate thousand tons 1,634 1,630 1,721 1,680 e 1,450 
PIP AMON ese 8 do „260 2,338 2,448 2, 525 2,8988 
Steel, ingots and castings..........- do 3,852 8,890 4,084 4,248 4,874 
pee semimanufactures.. .......... do.... 2,900 2,986 8,050 8,075 8,177 
Mine output, metal content *............- 10,000 10,000 11,000 11,000 12,000 
Metal, including secondary 2. 25, 000 25, 000 25, 000 25, 000 25, 000 
Silver, mine output, metal content * 
thousand troy ounces.. 4,800 4,800 4,800 4,800 4,800 
Tin, mine output, metal content *. . long tons 1,000 1,000 1,000 1,000 1,000 
2n metal, including secondary do.... ,200 1,200 1,200 1,200 1,200 
e: 
Mine output, metal content 10, 000 10, 000 12, 000 12, 000 12, 000 
Metal, excluding secondary 0. .------ 14,000 14,000 14,000 14,000 4, 
NONMETALS 
III ↄð ees y 8 30, 000 30, 000 80,000 80,000 80,000 
Cement thousand tons.. 5,767 6,087 6,456 7,182 1,5 
Fertilizer materials: 
Crude: Potash, K:O equivalent 
thousand tons 1,867 1,926 2,006 2,206 e 2,200 
Manufactured: 
Nitrogenous, N content........- do- 334 348 844 886 e 840 
Phosphatic, P: Os content do 198 282 2 305 360 
Fluorspar, all grades 22 ---- -2-2-0 70, 000 80, 000 80, 000 80, 000 80, 000 


Gypsum and anhydrite, ealeined 


thousand tons 223 217 218 229 NA 
puel and dead-burned dolomite......... do 8,678 8,441 8,662 8,539 NA 
yrite: 
Gross weight do 100 105 129 129 e 140 
Sulfur content do 42 44 54 5 58 
Salt, all types do 2,078 1, 890 1,911 e 2, 000 2, 000 
Sulfur, elemental....................-- do 125 126 128 128 e 125 
M MINERAL FUELS 
al: 
Anthracite and bituminous do 2,840 2,212 1,987 2,789 N 
UE Lignite and brown do.... 256,926 250,886 249,086 242,027 247,200 
oke: 
Bituminous coke and gas co ke do.... 3,898 3,209 3,191 2,921 NA 
Brown coal coke and high-temperature coke 
thousand tons 7,608 7,842 7,328 6,958 NA 
Fuel briquets, all grades do. 61,504 60,880 59,426 56,037 NA 
Gas, manufactured, all types 
million cubic feet.. 112,830 120,241 122,228 125,865 » 140, 000 
Petroleum, refinery products: 
Gasoline thousand tons 1,461 1,604 1,776 1,852 NA 
Diesel ii.. do.... ,024 2,258 2,556 2,693 NA 
/ ³ðV E do 1,936 2,248 NA NA NA 


e Estimate. NA Not available. 


1In addition to reported commodities, East Germany produced magnesium, nickel, and peat, but level of 


output is unknown. 


Sources: Staatlichen Zentralverwaltung fur Statistik (Central Statistical Bureau); Statistisches Jahrbuch der 


Deutschen Demokratischen Republik 1968 (Statistical Yearbook of the G 


ermany Democratic Republic for 


1968), Berlin, 1968, 608 pp.; Metallgesellschaft Aktiengesellschaft (Metal Statistics) 1958-67, Frankfurt am 


Main, 1968, 302 pp. 


TRADE 


Lignite, fertilizers, nonferrous metals, 
and steel semimanufactures constituted the 
bulk of East Germany’s limited mineral 
exports. The market for these products 
was largely in West Europe (US$150 mil- 
lion in 1967); the Federal Republic of 
Germany, the United Kingdom, and Italy 
were among the principal buyers. Mineral 
exports to the Federal Republic in 1967 


were valued at $50 million. Coal briquets 
accounted for half the value, iron and steel 
products for about 30 percent, and non- 
ferrous metals and petroleum products for 
the remainder. Exports to the Federal 
Republic totaled $54 million in 1968, with 
advances recorded in steel and nonferrous 
metals semimanufactures. 
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Table 2.—East Germany: Exports of selected mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations 1967 
METALS 
Aluminum: 
Metal, including alloys: ? 
C0J) ) 2,519 NA 
Unwrou ght r 12,917 NA 
Copper, metal, including alloys: ? unwrought 1,802 NA 


and semimanufactures. 
Iron and steel: 


Lp 131,631 NA 
Pig i iron, ferroalloys, and similar materials. 307,984 NA 
Steel, primary form 2,090 NA 
Semimanufactures.__.........._-------- 73,728 NA 
Lead, metal, including alloys: ? 
OD cui crue A 88 420 NA 
Unwrought..--------------------------- 636 NA 
Tin, metal, including alloys, long tons 49 NA 
all forms.? 
Tungsten, ores and concentrates 2:2 30 NA 
Zinc, metal, including alloys: ? 
Unwrought Mee EELS eC 8 3,607 NA 
NONMETALS 
Cement. cl ß 229,900 356,400 Undisclosed. 
Clays, kalifi 2. ocu eee cee ees 72,670 79,763 Do. 
Fertilizer materials: 
Crude: Potash- ............-....-.-.... 9,393 8,648 Do. 
Manufactured: 
Nitrogenous, N content 48,265 70,851 India 20, 721. 
Potassie K20 thousand tons. . 1,374 1,540 Poland 469; 55 353; 
equivalent. United Kingdom 1 
EIdOPSDRE-. f e ee Sate ee 45,000 56,000 Poland 12,400. 
Gypsum, dead-burned....................... 33,094 59,201 Undisclosed. 
Salt (excluding brines)........ thousand tons. . 667 717 Czechoslovakia 537. 
Sulfur, elemental, all forme 8,082 11,588 Undisclosed. 
MINERAL FUELS 
Carbon black. ............................- 2,251 NA 
Coal, lignite briquets. ........ thousand tons 5,255 3,948 West Germany 1,370; Czechoslovakia 
709; Hungary 525; Austria 320. 
CCG; ls UELLE a do.... 73 65 Undisclosed. 
Petroleum, refinery products: 
Gasoline thousand tons. . 573 500 U.S. S. R. 237,3 Poland 100.“ 
Diesel oil“ do.... 513 427 Undisclosed. 
Residual fuel oil-.................. do 204 232 Austria 52. 
Mineral jelly and wax............. do- 85 80 Colombia 15; Poland 6; Brazil 4. 


r Revised. NA Not available. 

Because East Germany publishes only limited data on foreign trade in minerals, this table has been compiled 
from several sources. Except as noted, information is from Statistisches Jahrbuch der Deutschen Demokrati- 
schen Republik 1968 (Statistical Yearbook of the German Democratic Re Yee 1968), Belrin, 608 pp. 

? Statistical Office of the United Nations. 1967 Supplement to the World Trade Annual. V. 1, East Europe. 
Walker and Co., New York, 1969, 395 pp. (excludes exports to West Germany). 

$ Ministerstvo Vneshney Torgovli S.S.S.R. (Ministry of Foreign Trade of U.S.S.R.). enm Torgovlya 
S.S.S.R. za 1967 God (Foreign Trade of the U.S.S.R. for 1967). Moscow, 1968, 395 p 

4 Glowny Urzad Statystyczny (Central Statistical Office). Rocznik Seans Handlu Zagranicznego 
1967 (Foreign Trade Statistical Annual for 1967). Warsaw, 1968, 395 pp. 


Primary and processed metals, petro- these materials, supplying approximately 
leum, and bituminous coal dominated East $700 million of minerals and metals in 
Germany's mineral imports. The U.S.S.R. 1967 and an estimated $775 million in 
continued to be the principal source for 1968. 


1968 
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Table 3.—East Germany: Imports of selected mineral commodities ! 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
METALS 
Aluminum: 
Bauxite and concentrate 290,100 319,038 Hungary 228,288; Yugoslavia 86,717. 
Oxide and hydroxide... ................. 29,058 50,101 Hungary 13, 201. 
Metal, including alloys: 
Unwrought....................-...- 90,000 92,500 All from the U.S.S.R. 
Semimanufactures................-- 13,300 14,900 Mainly from the U.S. S. R. 
Cadmium, metal, including alloys, all forms ? 3. 306 230 All from the U.S.S.R. 
Chromite, CreOs content 29,590 35,520 U.S.S.R. 22,000. 
Copper, metal, including alloys, all forms ?..... 43,200 48,800 All from the U.S.S.R. 
Iron and steel: 
s and concentrate...... thousand tons 2,900 8,100 U.S.S.R. 2,565; India 280. 
etal: 
SCPAD 5: lcedcuu eaae do.... 154 206 All from the U.S. S. R. 
Pig iron and ferroalloy ss do- 649 723 U.S.S.R. 715. 
Semimanufactur ess do.... 12,773 2,726 Mainly from the U.S. S. R. 
Lead, metal, including alloys, all forms 45,800 44,300 Do. 
Magnesium, metal, including alloys 22 1,493 1,807 All from the U.S.S.R. 
Manganese ore, Mn content. thousand tons 74 76 U.S. S. R. 60; Rumania 16. 
Nickel, metal, including alloys, all forms: 2,100 NA 
Zinc, metal, including alloys, all forms r 36,500 41,200 Mainly from the U.S. S. R. 
NONMETALS 
,, ß 26,889 388,340 Do. 
Fertilizer materials: 
Crude: Apatite ore and concentrate 795,000 944,900 All from the U.S.S.R. 
Manufactured: 
Nitrogenous fertilizers, N content.. 112,855 111,483 West Germany 90,640. 
Phosphatic fertilizers, P.O; content... 1 75.368 57,212 All from the U. S. S. R. 
Graphite, natural.............-....--------- 4,449 5,548 Mainly from the U.S. S. R. 
Pyrite, gross weight 107,808 108,890 All from the U.S. S. R. 
Sulfur, elemental, all form 6,970 N 
MINERAL FUELS 
Caron DGC os Bee eek 8 r 7,512 7,944 Rumania 5,866. 
oal: 
Anthracite 2 thousand tons 109 118 All from the U.S. S. R. 
Bituminou s do.... 19,179 8,274 U.S.S.R. 5,035; Poland 2,075. 
Brown coall!l! do- „066 8,732 Mainly from Poland. 
Coke VFC do 3,232 2,879  U.S.S.R. 1,256; Poland 894; 
Czechoslovakia 643. 
Gas, manufactured. ....... million cubic feet. . 2,246 1,840 Undisclosed. 
Petroleum: 
Grudge; thousand tons 6,440 6,440 U.S.S.R. 5,835; United Arab 
Republic 97. 
Refinery products: 
Gasoline do r 132 59 All from the U.S.S. R. 
Diesel fuel oil 222222. do.... 44 32 Do. 
Lubricants ?. ..... .........- do.... 21 16 Do. 
Petroleum coke ?............. do.... 12 16 Do. 


r Revised. 


NA Not available. 


Because East Germany publishes only limited data on foreign trade in minerals, this table has been 


compiled from several sources, Except as noted, information is from Statistisches Jahrbuch der Deutschen 
180 pua Cen Republik 1968 (Statistical Yearbook of the German Democratic Republic 1968). Berlin, 
pp 
2 Ministerstvo Vneshney Torgovli S.S.S.R. (Ministry of Foreign Trade of U.S.S.R.). 8 Torgovlya 
S. S. S. R. za 1967 God (Foreign Trade of the U.S. S. R. for 1967). Moscow, 1968, 395 p 
* Glowny Urzad Statystyezny (Central Statistical Office). Rocznik Statysiyenny FHandlu Zagranicznego 
1967 (Foreign Trade Statistical Annual for 1967). Warsaw, 1968, 395 p 


COMMODITY REVIEW 


METALS 


Aluminum.--Since 1964, the aluminum 
industry has undergone expansion to ac- 
commodate increased imports of bauxite 
and alumina. East Germany's largest 
aluminum sinelter, VEB Electrochemisches 
Kombinat Bitterfeld, increased its annual 
capacity from 35,000 to 55,000 tons, proc- 
essing alumina produced at Lauta from 
imported bauxite. East Germany's second 
smelter, the Lauta Werke, with an annual 


capacity of 20,000 tons in 1967, is also 
located at Lauta. Including the more than 
90,000 tons of aluminum ingot imported 
from the U.S.S.R., the available supply was 
approximately 170,000 tons. East German 
aluminum consumption requirements are 
estimated at 120,000 tons, permitting a 
significant export surplus. Presumably, the 
increased nonferrous metal exports to West 
Germany, valued at $0.8 million in 1966, 
$3.0 million in 1967, and $7.5 million in 
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1968, also included increased aluminum 
shipments. 


Iron and Steel.—Plans were approved 
in 1968 for the reorganization of the steel 
industry with emphasis on rationalization. 
The objective was to concentrate output of 
various types of steel in different combines. 
High-grade and alloy steel production will 
be centered in the Hennigsdorfkombinat 
which will also produce 69 percent of all 
the crude steel and 86 percent of the plate 
production in East Germany. The combine 
comprises a number of affiliate plants, in- 
cluding VEB Stahl und Walzwerk at 
Brandenburg; Edelstahlwerk 8 Mai 1945” 
at Freital; and Maxhutte, Bergbau und 
Huettenkombinat at Unterwellenborn. The 
Eisenhuettenkombinat Ost should account 
for the total output of sheet, light steel 
sections, and hot-rolled strip and about a 
third of the cold-rolled strip production. 
The Riesakombinat, including VEB Stahl 
und Walzerk Riesa, should produce about 
83 percent of the total seamless and welded 
tube output. 


MINERAL FUELS 


Lignite remained East Germany’s domi- 
nant energy source despite a decline in 
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the domestic and export market. A signifi- 
cant policy decision was announced by 
the Minister for Raw Material Industries, 
which involved the role of nuclear energy in 
the total energy market of the country. 
At least two nuclear powerplants were in 
operation in 1968, and agreements with 
the U.S.S.R. were effected to establish 
additional nuclear power stations. 


Growing imports of U.S.S.R. natural 
gas and petroleum were slated for use by 
the chemical industry and for the produc- 
tion of liquid fuels and gasoline. During 
1968, expansion of the Schwedt refinery was 
underway to accommodate a second 
U.S.S.R. pipeline, the Rostock, in the 
Baltic which is to be completed in 1969. 
The refinery’s 1967 annual capacity of 4.5 
million tons should be expanded to 7.8 
million tons in 1969. 

At yearend, the French firms Ensa and 
Speichim (Société pour l'Equipement des 
Industries Chimiques), accepted a contract 
for the construction of a chemical com- 
plex at Leipzig for the production of 
polyether alcohols and isocyanates. The 
Ensa firm had also delivered njtric acid 
and fertilizer units as well as an acrylon 
unit to the Schwedt plant. 


Digitized by Google 


The Mineral Industry 


of the Federal Republic of Germany 


By L. Nahai! 


The West German economy in 1968 
rebounded from its 1967 stagnation and the 
gross national product (GNP) estimated at 
about $132 billion, marked an 8.9 percent 
increase in current prices and 6.9 percent in 
constant prices. Industrial investment gave 
the main impulse to expansion. Metal con- 
sumption was influenced by the upswing in 
the economy and, in spite of increases in 
production, imports were necessary to meet 
the domestic needs for many items. 

The total value of crude minerals produc- 
tion in 1968 is not available, but probably 
was close to $3 billion.? In 1967 the con- 
tributions of the different sectors of the 
mineral industry to the GNP ($121,500 
million) were as follows, in millions: Min- 
ing, $2,170; ferrous and nonferrous metal 
industries, $4,180; industries based on earth 
and stone, fine ceramics, and glass (includes 
output of some industrial sectors that are 
properly classified as manufacturing) 
$2,680. The total of $9,030 million (ignor- 
ing duplication of the value of minerals 
used in smelting and processing) was equiv- 
alent to 7.4 percent of the 1967 GNP. The 
chemical industry, which includes petro- 
leum refining, contributed $6,472 million to 
the GNP in 1967. 

Total turnover in the mineral industry 
in 1968 for the various operations shown in 
table 1 was about 15.2 percent of the 
$108,934 million recorded turnover for all 
industry. Average monthly industrial. em- 
ployment totaled 7,889,000 with employ- 
ment in the mineral industry as indicated 
in table 1. 

Government mineral-related actions con- 
cerned principally coal and petroleum. The 
decision to establish the Ruhrkohle A.G. 
which will concentrate ownership of most 
of the Ruhr coal companies in a single 
organization was the major development 


in the coal industry in 1968. The mining 
assets of 23 of the 29 Ruhr heavy industry 
companies, with coal interests, valued at 
$502 million, will be transferred to the new 
holding company which will assume their 
long-term debt of $300 million which will 
be paid in 20 years with 6-percent interest. 
The transaction was guaranteed by the 
Federal and State governments in the 
respective proportions of two-thirds and 
one-third. Ruhrkohle A. G. was set up 
through the efforts of the Federal Eco- 
nomics Minister to rationalize the coal 
industry and phase out uneconomic pits. 
It is anticipated that the new holding com- 
pany will facilitate long-range investment 
planning; the rationalization of production; 
centralized purchasing and merchandising; 
and long-term personnel policies. With 
turnover of $2.54 billion in 1968 and prop- 
erty valued at $1,875 million, the unified 
coal company will be one of the 10 largest 
organizations in West Germany. 

Government policies. to rationalize the 
coal industry were embodied in the Law 
on the Adjustment and Recovery of Ger- 
man Hard Coal Mining and the German 
Hard Coal Mining Areas of May 5, 1968, 
which granted a number of tax privileges 
to promote the concentration of coal mining 
enterprises and the improvement of the 
economic structure in coal mining areas. 
Under this law, profits accruing in the 
process of reorganization and merger were 
exempted from taxes under certain condi- 
tions and such reorganizations and mergers 
were exempted from taxation under the 
Capital Transfer Tax Law. 


1Physical scientist, Division of International 
Activities. 

? Where necessary values have been converted 
from West German marks (DM) to U.S. dollars 
at the rate of DM 4 = US$1. 
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Table 1.—Federal Republic of Germany: Employment and turnover in the mineral industry 


AMNIS Turnover (million dollars) 
employ- 1967 1968 
ment 
(thou- 
sand Domestic Foreign Domestic Foreign 
persons) 
MINES 
17ͤõĩõĩCêEü' ꝛ%⅛˙¾⅛ſ --= h d eae E 88 2 9 
Nonferrous metalssss clle. s- 4 24 8 26 8 
Potash and salt 16 146 49 155 55 
Other nonmetallic minerals 4 10 4 
e . le eee, 272 1,227 417 1,817 447 
//§ö§ö;ö ͤk kd 8 28 14 288 18 
POR 62 teat ccc o ðĩv d 4 27 4 27 4 
Oll and 88 wes . aa AE 1 165 2 206 2 
TOCA me —— € 838 1,874 495 2,018 528 
QUARRIES 
%%§ö§éðO ] ˙·’ n . EE lex 29 298 4 328 4 
Sand and gra vel 14 192 10 221 11 
Slate, clays, othernnůuᷓrurrr‚ eL eccL c Ll. 7 44 8 49 9 
TCC crew undo ¾ ⁰=v0zr ⁰ e eee RN UE 20 459 15 449 14 
NRefractor ies „„ 15 109 88 184 
Lime, gypsum, chalk -2-2-2022 =.. 15 196 11 202 22 
Limestone, sandstonennkn 22-222. 6 96 uoxscedu 108 .......-. 
Pumlicà:sl o ß a E E fe e 7 101 8 107 1 
/// ⁰˙· r ³˙¹ ¹ - -W-W-W-W-. Een EE 113 1,496 89 1,598 94 
PROCESSING PLANTS 
Iron and steel 322 3,495 1,517 4,971 1,299 
Nonferrous plants.........------.-----22.-.-.2-- 85 1,228 896 ,622 87 
etroleum refineries g— c eL esse. 8,492 182 4,406 150 
Coal chemicals 4 61 19 14 19 
T%ö·Üö ĩ7—˙.. ⅛ð—z m E c EE 444 8,276 2,064 10,479 1,8498 
Grand total.........-............-......- 895 11,645 2,648 14,095 2,465 


Government measures instituted in 1965 
to assure domestic coal a market share in 
domestic power production of approxi- 
mately 50 percent until the end of 1970 
have proved effective. However, the Minis- 
try of Economics has not recommended 
extending these measures beyond their 
terminal date of 1971. 

In petroleum, the Government worked on 
a plan to create an all German Unified Oil 
Supply Company and action to prevent 
the takeover of Gelsenkirchener Bergwerks 
A.G. (GBAG) by foreign capital. (See 
Petroleum. ) 

The influence of the 4-percent tax on 
exports and a corresponding rebate on 
imports had not become apparent by year- 
end because these measures were not intro- 
duced until November. It was felt that 
importers of nonferrous metals such as 
copper and tin would pass on the price 


reduction to consumers. Price reductions 
would be less for nonferrous metals for 
which the economy was less dependent on 
imports. Exporters would in many cases 
absorb most of the tax. For the steel indus- 
try the cost was estimated at $15 million 
on the export side because it was felt that 
owing to intense competition, the industry 
would absorb the 4-percent tax. The saving 
to the steel industry in the domestic market 
was estimated at $150 million.“ 

The Government and mining circles paid 
increasing attention to mineral raw mate- 
rials supply for West German industry. 
Better information and documentation on 
world mineral resources, investment in for- 
eign mineral projects, and Government 
organizations to meet these objectives were 
problems receiving consideration. 


$'The Economist. V. 229, No. 6589, Dec. 21, 
1968, p. 60. 
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PRODUCTION 


The index of industrial production rose tinued. The index for nonmetallic minerals 
from 117.4 in 1967 to 131.2 in 1968 and quarry products generally increased. 
(1962—100). For mining the increase was 
much more modest, but for ferrous and 


Index of 

nonferrous metals the increase in the pro- roduction Change 

. . . Industry sect 1962 2100 
duction index exceeded that of the indus- nn 5 pa 
try as a whole. In nonferrous semimanu- 1967 1968 
factures, aluminum led with a 25-percent 
i Mining 90.0 93.5 3.9 
increase followed by copper, 16 percent. . Bs E E 9. 270 
There was a continued structural change Metal ore mining 88.5 85.2 2.0 
in the nonferrous — indus- -— Other —— 121 3 120-2 Ex. 

i ſecti i izati otash and salt : ‘ , 

ud wa m pees IDE rione n Crude oil and gas 148.9 171.2 15.0 
and improving the competitive position. Iron and steel 112.4 128.8 14.5 

e ; ; ; onferrous metals 121.6 141.1 16.0 
While the trend in coal production was Petroleum refined. 171.7 190.8 10.8 
reversed with a small increase in produc- Stone and earth industries. 113.5 118.7 4.6 


tion, the decline in iron ore mining con- 


Table 2.—Federal Republic of Germany: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 » 
METALS 
Aluminum: 
Bauxite, gross weight 4,156 8,898 8,667 2,284 NA 
Yr add gross weight. . thousand tons 612 657 701 741 142 
etal: 
3 do 220 234 244 268 257 
n 
Unalloyed.............. do 19 20 20 21 28 
Alloyetdcdtldʒd do 169 188 177 165 
Semimanufactures........... do.... 816 819 866 881 475 
Crude casting do 159 179 169 145 188 
Arsenic (exports of arsenic acid)............. 88 71 877 104 NA 
Hui... 8 175 e 125 e 765 NA e 150 
Aa ð y name seu 320 328 356 399 342 
lr K 8 1,445 1,356 1,109 888 e 800 
Copper: 
Mine output, metal content............. 1,596 1,074 1,267 r 1,190 1,388 
Metal: 
Blister: 
Primary....... thousand tons 68 74 70 18 NA 
ND DESEE do.... 34 87 50 49 NA 
Refined, | including secondary: 
trolytic............- do- 282 247 255 267 304 
Fire, re Bd 3 do 104 110 120 116 182 
A/ ³ðVAA . 8 do 39 42 83 81 36 
Semimanufactures..............- do 760 769 684 685 794 
Gold (smelter ..- thousand troy ounces.. 109 80 102 74 86 
Iron and steel: 
non ore and concentrate.thousand tons 11,613 10,847 9,467 8,558 7,714 
JGG IER pl We do.... 26,895 26,710 25,117 27,112 29, 977 
Blast furnace ferromanganese and 
spiegeleis enn do 287 280 296 254 828 
Electric furnace ferroalloys - - do.... 131 NA 148 NA NA 
Steel ingots and castings. .......- do- 87,339 36,821 35,316 36,744 41,169 
Of which castings. ..........- do 637 650 577 526 688 
IN and semimanufactures.........- do.... 24,958 24, 887 24, 244 24, 922 28,697 
Mine output, metal content do 49 50 56 59 52 
Metal, unalloyed: 
Ha iduna do 108 104 110 186 120 
Secondary.................- — 116 123 138 158 158 
Alloys, unwrou ght do 21 21 22 19 26 
Semirannfactürós and castings....do.... 57 55 56 56 56 


See footnotes at end of table. 
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Table 2.—Federal Republic of Germany: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 » 
METALS—Continued 
Magnesium metal and alloys, including sec- 
ondary: 
Unwrought..............-.-........-- 8,141 2,187 1,516 2,28 2,0560 
Gill 8 38,49 37,99 36,472 28, 769 37, 769 
Mercur 76-pound flasks . 1,740 2,176 2,030 NA e 2,850 
Molybdenum.........................-.--- 208 262 e 280 162 e 220 
Nickel, including secondary !............... 761 305 318 300 NA 
Listinu ETONE E NN troy ounces.. 2,186 1,479 1,190 9,982 9,000 
ver: 
Mine output, metal content 
thousand troy ounces.. 2,068 2,022 2,018 2,042 e 2,000 
Metal, including secondary ....... Onn- 11,580 10,409 13,877 16,480 21,918 
Tin metal, "including secondary: 
Refined unwrought..........- long tons.. 2,274 2,505 2,478 r 2,590 2,475 
Alloys, unwrought and solder do 19,453 20,975 22,041 21,716 48,894 
i ELE 649 825 689 518 798 
e: 
In zinc ore thousand tons 96 95 98 107 110 
e . ewe ss soc do.... 16 14 8 8 1 
Metal, unwrought, unalloyed: 
Primary MN MENO thousand tons 107 108 123 108 122 
Secondary do- 69 81 92 84 81 
9 A 88 suu 59 68 68 61 79 
Semimanufactures do 85 88 74 74 18 
aes a 232 E ", RR 45 49 48 40 54 
NONMETALS 
Barite (market able) thousand tons 467 469 451 r 410 456 
Promin and bromine compounds 2,286 2, 945 212,101 272,810 22,600 
ement: 
Portland thousand tons 24, 789 25, 435 25,782 28,662 25,319 
Iron portland and blast furnace slag 
thousand tons 7,881 7,865 8,089 7 841 1,222 
Other cement and mortar........ Ons... 962 833 867 841 902 
aa do 94 100 109 108 86 
8: 
ire clay (exclusive of Klebsand)..do.... 4,870 4,678 4,822 8,700 A 
Kaolin (marketable ) 92 409 400 407 404 860 
Bleaching do- 399 414 415 369 NA 
Other (Schieferton).............- do 89 87 64 67 NA 
Corundum, artificial ----------- do 64 75 74 71 78 
Diatomaceous and similar earths...... do 106 r 115 r 89 F 89 107 
Feldsp ark do 305 318 290 r 266 270 
Fertilizers: 
Potash: 
Crude (gross weight).........do.... 20,688 22,209 21,488 19,850 20,187 
Crude, K: O content do , 658 , 140 ,645 ,460 2,661 
Marketable, KO content: 
Crude.................. Bee 47 43 84 83 84 
Chemically processed do 2,154 2,841 2,256 2,097 2,186 
Manufactured fertilizers: | 
Nitrogenous: 
npe 7.7... 8 979 1, 050 1,116 1,153 1,170 
EE ETENE DEUS AA 286 811 884 410 397 
Phosphate P20s content: 
CCC 610 639 600 561 501 
Of f which Thomas slag......... 496 433 894 881 840 
C7. ³·³³ RS 300 323 333 413 404 
Fluorspar-................. thousand tons. 90 83 85 98 102 
9 JJ ˙·¹ I ER 9 cce 13 14 13 r 12 NA 
Jodine, 3 ͤ ͤͤtäBiꝝ do 1,278 1,299 1,916 1,116 1,100 
I ne, elemental and compound. ...........- 119 N (3) 
xac hydraulic, and burnt dolomite 
thousand tons.. 10,814 10,627 10,401 10,142 10,684 
cone ground..................- do.... PES T 3,231 „088 8, ,718 
Pigments, natural mineral... . thousand tons 17 20 21 9 7 
umice: 
Crude and washed — ---------- do 10,321 9,338 9,660 7,898 6, 712 
Marketable -2-2-2220 do- 5,821 5, 096 5, 890 4,181 8, 562 
Pyrite, marketable: 
Gross weight dòz... 424 489 450 556 615 
Sulfur content................... do.... 187 197 206 236 269 
Quartz, quartzite, glass sand: 
Q | HEREIN TRUE ere ee do 276 281 267 r 210 NA 
Quartz sand (ground) do.... 904 851 809 188 938 
Quartz sand (unground) and glass sand 
thousand tons 4,870 5,127 5,154 4, 806 4,947 


See footnotes at end of table. 
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Table 2.—Federal Republic of Germany: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 » 
NON METALS Continued 
E lock (marketable) ......- thousand tons 5,404 5,105 5,122 r 6,165 7.640 
Other (market able) do 950 1, 597 1,782 1,742 , 
Stone, sand and gravel, n.e.s.: 
Dimension stone. thousand cubic meters 249 249 249 241 219 
Limestone, industrial....thousand tons.. 54,585 52, 754 55,081 52,880 64,391 
8 and broken 3. do 85, 847 87, 608 98,158 90, 847 99, 500 
Roofing for office and industry do 43 38 34 30 28 
Splittings and ground do 82 86 85 76 77 
Basalt lava and lava sand do 5,212 5, 820 5, 975 5, 881 NA 
Saleie REA do 42 46 34 35 NA 
Grinding and whetstone.. cubic meters 518 447 863 270 271 
Printing stone.. thousand cubic meters 44 42 43 40 88 
Trass and tuff_........- thousand tons 4 4 4 8 NA 
Industrial sands: 
Molding sand do.... 879 930 1,067 761 1.021 
Other (Klebsand) POM SE: do 177 159 155 12 , 
Sand and gra vel. do 156,870 161, 304 166,874 161,38 176,000 
Sulfur, elemental byprodu et do.... T8 77 80 105 
Tale, including talc schist. ..........- do.... 80 31 81 r 83 e 42 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black ꝶ2½2½½ oe 122 125 140 135 e 176 
Coal, bituminous and anthracite 
thousand tons 142,201 135,077 125, 970 112,043 112,012 
Coal priquets ENE PEREP A 8 do.... 5,409 4,544 4,005 8,578 : 
I ⁰·¹ðuiA.A esce erHzwe red do 110, 945 101, 906 98,088 96, 766 101, 516 
Lignite briquetsss do- 15,356 12,682 11,829 11,063 10,357 
Ped S Soca see ead do 1,869 1,785 1,160 890 884 
oke: 
At WINGS sos ne acu cn S do 37,894 37, 903 84,990 30, 652 81,872 
At steelworks..................- do- 5, 956 „391 r 4,901 r 4,520 4,295 
At gasworks -- do 4,912 4,153 3, 576 2, 869 2,825 
From lign ite do 596 578 543 39441 
Peat (for tuel use only ))ꝛ: do 701 439 475 320 485 
Gas:5 


Natural (associated and unassociated), 
‘refinery, and gas from oil, tar and 


naphtha........ million cubic meters. . 15,279 19,360 r 22,455 27,842 NA 

Blast furnace gas do- 14, 840 14, 005 12, 230 12, 807 NA 

Generator and water gas do 4,309 2,987 r 2,438 1,692 NA 

Coke oven gas...-...---.-----.- do.... 22,6077 22,045 20,086 17,692 NA 

Other soon soutien coe ced do- 696 729 r 850 734 NA 

/.. ‚..-.-.- Tesi ui do- 57,731 59, 126 r 58,059 60,267 NA 
Natural gas: 


Nonassociated (1,000 cubic meters not 


converted to standard calorific value)... 1,456,815 2,220,727 2,814,858 $8,718,768 5,785,767 
Associated -- do 510, 807 556,913 576,781 624, 280 A 
Petroleum: 
Crude thousand tons 7,673 7,884 7, 868 7,927 7,982 
Refinery products: 

Liquefied petroleum gas do.... 1,380 1,476 1,605 1,748 1,822 
Motor gasoline.............. do 9,000 9,785 10, 324 10,748 11,474 
Naphtha................... do 1, 304 1, 606 2,164 2,660 4,396 
Other gasolines.............- do- 247 238 239 212 240 
Jet fuel and kerosine......... do.... 677 686 819 1,002 1,186 
Diesel cil..................- 02 6,788 6,910 8,122 8,821 9,178 
Fuel oil 2 .. do 81,694 87,509 42, 802 44,711 50, 402 

Lubricantn ee do 600 60 
Greas ess — 22 24 22 18 NA 
Bitumen..................- do.... 2,821 3,235 8,508 8,814 4,944 
Petroleum eke 0 cos 444 422 451 454 572 
Refinery gas do- 1, 880 2, 542 8,143 9,684 4,885 
OP GEM CICER do- 414 517 637 74 890 
/ ³¹ RR EEOOxS do 57,271 65, 558 74,439 78,771 89,660 

e Estimate. P Preliminary * Revised. NA Not available. 


PG Primary nickel and Ab contained in ferronickel, monel metal and nickel oxide directly used by the steel 
in 


try. 
? For 1966, 1967 and 1968 bromine figures include iodine and fluorine. 
3 Includes West Berli 
4 Exclusive of slate recovered from mine dumps 
6 All volumes converted to 4,800 kilocalories per cubic meter. 
6 Includes distillates used as ‘heating oil. 
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TRADE 


Imports and exports of mineral com- 
modities in 1968 constituted 28.4 and 15.5 
percent, respectively, of all imports and 
exports of West Germany by value as 
shown in the following tabulation: 


Mineral 
Value (million dollars) com- 
— — ar Ir BE AER NSD mo - 
Mineral Total ities' 
commodity commodity share 
trade trade of total 
(percen t) 
Exports: ! 
1966. ........ r 3,551 720,157 717.6 
198800 iue r 3,548 21,761 *16.8 
1988 3,869 : 15.5 
ports: 
1966........- 4,572 718,167 25.1 
1901... o * 4,648 17, 545 26.4 
1968. 5,788 20,295 28.4 
Trade balance: 
1966. .......- * —1,021 r 1,990 XX 
1967 r —1, 100 4,216 XX 
1968 —1, 914 4,598 xx 


r Revised. XX Not applicab 


le. 


1 Excludes coal and petroleum chemicals; 1966 


exclude gold. 


Among major groups of mineral com- 
modity exports, iron and steel products 
ranked first in value, solid fuels second, and 
nonferrous base metals, third. Among min- 
eral commodity import groups, petroleum 
and its products ranked first, followed by 
nonferrous metals. Details on total tonnage 
and value of the 1968 mineral trade by 
major groups and similar revised data for 
1967 appear in table 3. 


Table 3.—Federal Republic of Germany: Mineral and metal trade 
by major commodity groups 


METALS 


Ores and concentrates: 
Iron ore, including pyrite 


Nonferrous...............- 

Primary forms and semimanu- 
factures: 

Pig iron and ferroalloys 

SÄ́ ] imo cec osx 

Nonferrous base metals 1. 

Precious metals 
Metallic oxides, including 


alumina..................- 


Fertilizer materials, crude and 
manufactured...............- 


asphalt -- -2-2-2-2 


1967 1968 
Imports Exports Imports Exports 
uantity Quantity Quantity Quantity 
(thou- Value (thou- Value  (thou- Value  (thou- Value 
sand mil- sand mil- sand (mil- sand (mil- 
metrie lions) metrie ons) metrie lions) metrie lions) 
tons) tons) tons) tons) 

88,474 $322 884 $3 41,434 $381 40 $1 
8,694 180 104 11 i 229 142 18 
2,002 93 1,166 1 1,868 28 1,766 17 
1,105 44 2,170 14 1,644 65 1,847 64 

148 101 88 224 12 19 
414 61 1,388 594 87 56 
5,366 673 12,023 1,675 8,049 1,004 12,866 1,762 
1,090 900 1,978 1,146 54 
2 320 1 76 356 1 147 
98 22 831 71 91 28 322 68 
396 6 1,286 18 440 7 1,884 20 
8,786 71 4,327 157 4,948 79 6,881 195 

17,499 168 21,604 75 20,626 259 24,241 176 
8,582 115 26,619 488 7,454 96 380,983 544 

92,116 1,632 8,899 253 106,815 1,958 9, 900 255 

169,772 4,648 80,752 3,551 199,441 5,783 91,844 3,869 


1 Includes metalloids such as arsenic, tellurium, selenium, phosphorus, and silicon, as well as mercury, 
alkali metals, and rare-earth metals. 
2 Includes ores, concentrates, waste and scrap of precious metals, which account for most of the tonnage 
but for a relatively small part of the value. 


3 Includes refractory brick and 


lime. 
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Table 4.—Federal Republic of Germany: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 
METALS 
Aluminum: 
BU 2- 4,437 
AA! ³ĩðVÄA mei 92,129 
Aluminum hydroxide. ............ 88,383 
Metal and alloys: 
A 6,858 
Unwrou ght 21,488 
Semimanufactures 80, 290 
Antimony: 
ee, Re ecd 267 
Metal, all form 208 
Arsenic oxides egre NE REN 377 
Bismuth metal, all form 100 
Cadmium: Metal, all forms 139 
Chromium: 
Chromite................-......-- 1,197 
Oxides and hydroxide s 6,229 
Metal, all form 8 
Cobalt: 
Oxides and hydroxid es 57 
Metal, all form 448 
Copper: 
Ore, concentrate and matte........ 3,245 
Oxides and hydroxides. ........... 1,064 
Metal and alloys: 
SCAN. oon cacuczuesidseswka s 44,060 
n 
Blister! 2,179 
Refined, unalloyed........ 150, 002 
Master alloy ss 258 
Other alloys............- 2,287 
Semimanufactures...........- 91,869 
Gold and alloys: 
Bullion..... thousand troy ounces.. 800 
Wrought............-..---. do 236 
Iron Sadat steel: 
and concentrate: 
Roasted thousand tons.. 62 
p tes. | 
T JFF EAEE 388 300 
VCC 0.... 2,016 
Pig! icon: including cast iron. do 587 
Sponge iron, powder and shot. do 10 
Spiegeleisen.........-.....- do 12 
er . 
Ferro- thousand tons 92 
manganese. 
Other do 28 
A forms 
Ing ots 0 — 124 
Blooms, billets and slabs.do.... 847 
Coils for rerolling....... do.... 717 
Semimanufactures 
ire rod. ............. do 503 
Other bars and rods....do.... 1,222 
Sections . do.... 1,291 


See footnotes at end of table. 


1967 


35,940 
168,587 
165 
2,813 
99,775 


358 
201 


51 
832 
2,170 
1, 259 
12 

40 
30 
124 
1,285 
1,276 


595 
1,402 
1,974 


EEC ! 


1,603 
3,112 
17,532 


10,651 
19,003 


48.275 


123 
561 


667 


206 
655 
584 


1967 destinations 
Principal destinations 


Belgium- Luxembourg 1, 199. 

Austria 88,686; Poland 17,609. 

Netherlands 9,786; Belgium-Luxem- 
bourg 6,968; Finland 6,224; Sweden 


5,469. 


Italy 9,065; Netherlands 1,0383. 

Belgium-Luxembourg 6,182; Italy 
5,578; Netherlands 4,067. 

France 16,080; Netherlands 12,935; 
Belgium-Luxembourg 10,879. 


United States 174 

France 96; Portugal 42. 

India 30. 

Netherlands 80. 
Belgium-Luxembourg 46; France 26. 


FIANCO 490; Switzerland 405. 
United States 55; Italy 18. 


Bulgaria 13; ren d T. 
Japan 71; United States 46; Spain 38. 


Belgium-Luxembourg 804; Poland 588. 
Netherlands 880; United States 286; 
France 176. 


Italy 12,942; Belgium-Luxembourg 
8,229; N etherlands 5,596. 


ain 1,100; France 958. 
nited States 86 ,485; United King- 
dom 22,528. 

United Kingdom 108; Belgium- 
Luxembourg 23. 

Italy 1,133; Belgium-Luxembourg 515; 
Switzerland 380. 

United muss 26,898; Netherlands 


Spain 64; Italy 48; Chile 42; Switzer- 
land 41. 
Austria 121; Denmark 27. 


France 80; Belgium-Luxembourg 14. 


Austria 288. 

Italy 1,998. 

Japan 648; Italy 888. 

Netherlands 2; Switzerland 2; 
Austria 1. 

Belgium-Luxembourg 8; France 3. 


United States 18; France 8. 


United States 9; Italy 4; Nether- 
lands 3; Belgium-Luxembourg 3. 


France 84; Belgium-Luxembourg 25. 
France 816; Spain 237; Argentina 179; 
Italy 152. 
United States 493; Italy 312; 
nce 192. 


United States 189; France 106; 
Netherlands 58. 

France 397; United States 214; 
Netherlands 159. 

France 246; United States 225; 
Netherlands 167. 
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Table 4.—Federal Republic of Germany: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS—-Continued 
Iron and steel—Continued 
Plates and sheets: 
Heavy....thousand tons 


Medium........... do.... 
TE uncoated..... 985 cuu 
3 0 

Other coated doa: 
Hoop and strip......... O...- 
Railway track and ac- do- 

cessories. 

Wires. A do 


Tubes, pipes, fittings. . do 

Castings and forgings, do 
roug 

Ore and concentrate 

Oxides 


STAD s croce noiotuiedoe ceu Un 


Magnesium: 
Oxides and Ae 5 
Metal and alloys 


Unwrought and semimanu- 
facture. 
Manganese: 
re and concentrate 
Oxides and peroxidess 
Metal, all f 
Mercury 76-pound flasks.. 
Molybdenum metal, all forms 
Nickel: 
Matte and s 
Metal and 
Ser 


metals, all forms. 


Ashes, residues, scrap. ...........- 
Metal and alloys: 
Un- thousand troy ounces.. 
wrought. 
Semimanufactures...... do.... 


Tantalum metal, all form 
Tin: 


Ore and concentrate... long tons 


Oxides... do 
Metals and alloys: 
C LL do 
Unwrought............ do.... 
Semimanufactures do 
Titanium: 
Ores (ilmenite thousand tons 
and rutile). 
Oxides... -2...2 
Metal, all form 
Tungsten: 
Ore and concentrate 
Metal, all form 


Vanadium metal, all forms. . kilograms 


See footnotes at end of table. 


1966 


215 
1,171 
24 


8,932 


6,183 
26,081 
41,553 


8,817 


121 


1,484 
l, ,653 
94 


11 


14,416 


9,237 
10 
214 
31 


1,632 
170 


629 


29,327 


205 


141 
322 


100 


1967 


5, 637 
7,486 


20,172 
80,850 


7,188 


1,988 
259 


165 


363 


EEC ! 


1967 destinations 
Principal destinations 


France 883; mainland China 152. 
Mainland China 44; France 19. 
U.S.S.R. 259; United States 255. 
Spain 30; France 18. 

nited States 119; mainland China 22. 
Netherlands 118; France 91. 
Italy 24; Angola 14; Switzerland 14. 


France 48; United States 25; Nether- 
lands 23. 


Netherlands 817; mainland China 124. 
Switzerland 5; Norway 4; Nether- 
lands 4; Belgium-Luxembourg 4. 


Begum DOUTE 3,708; France 

Netherlands 2,911; United States 947. 

Italy 14,553; Belgium-Luxembourg 
2,601. 


United States 52,161. 
Belgium-Luxembourg 1, 1,868; Finland 


Italy 855; Austria 288; Sweden 234. 


United States 140; Italy 52; 
Austria 30. 
Austria 41; Sweden 35; Italy 17. 


ooo 185; Austria 90. 


Netherlands 834; United States 203. 
France 34; Japan 11. 


Canada 212. 


United Kingdom 861; Netherlands 
558; Sweden 522. 

Italy 185; Netherlands 98; France 54. 

Netherlands 1,208; France 582. 

Italy 127; Japan 46. 


United States 18; Netherlands 5. 
Belgium-Luxembourg 6. 
Italy 7,181; Czechoslovakia 1,229. 


Italy 2,355; 3 1,378; 
Sweden 1 1,1 
France 4; jx 2; Finland 2. 


All to the United Kingdom. 
Poland 62; Italy 47; Netherlands 38. 


Netherlands 68. 

France 765; Netherlands 341. 

Netheriands 29; Austria 22; Norway 
22; Switzerland 21. 


Yugoslavia 140. 


Belgium-Luxembourg 5,095; United 
States 4,036. 
France 186; United States 48. 


ted Kingdom 
United ir 104. Switrerland 62; 
Sweden 4 


THE MINERAL INDUSTRY OF THE FEDERAL REPUBLIC OF GERMANY 


287 


Table 4.—Federal Republic of Germany: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Zine: 
Ore and concentrate 


Oxides and 
sir Po 9 


“Metalliferous nonferrous waste, 


Oxides. and hydroxides of barium 
and strontium. 
Metais and metalloids: 
Alkali line earth, rare-earth 


Selenium and phosphorus 

Uranium and thorium. . kilograms 

Ferca and other pyrophoric 
oys. 

Miscellaneous kilograms.. 


Abrasives: 
Natural: 

Industrial thousand carats.. 
diamond. 

Dust and powder of do 
gem stones, ineluding syn- 
thetic stones. 

Diatomite and other siliceous 


earths. 
Pumice and thousand tons.. 


other natural abrasives. 
Manufactured (grinding 


Cement: Portland, hy- thousand tons.. 
draulic, and other types. 


Chalk, erude -= ------ 2-202220... 
Clays ‘and clay products 
e: 
Kaolin thousand tons 
Fire clay.............- do 


Andalusits, dinas and do 


Products: Construction materials: 
Refractory....thousand tons.. 
Nonrefractory.......-. O.... 


Diamonds and other gem stones: 
Diamond, except powder, dust and 


other indus 
Crude or thousand carats.. 
rough cut. 
Other worked do 


Other precious or semiprecious: 
Crude or rough cut, natural.... 
Worked natural...kilograms. . 
E ynthetic. e do. 


5 JJ eT el oe NN 


See footnotes at end of table. 


1966 


50,800 


104,884 
1,126 


4,577 


85 


5,063 
563 
7,920 
24, 885 
7,311 
191 

51 
1,168 
4,679 
66 


849 
650 


351 
314 


11,885 


1967 
EEC ! 


90,895 47,586 
9,871 1,562 
4,719 4,719 
2,858 2,396 

28,614 14,510 
6,67 „951 

1 

128, 536 109, 150 
1,815 857 
5,705 NA 
8 4 
8 
8,415 NA 
100 NA 
97 NA 
8,100 400 
165 105 
71 80 
8,616 1,367 
560 557 
6,014 3,154 
27,299 17,784 
7,428 NA 
214 174 
51 4 
1.236 1,089 
7,028 6,714 
76 44 
333 250 
388 366 
289 139 
345 238 
45 NA 
120 76 
53 19 

25,718 5,259 


eo 
(ez) 


6,2 435 
85,920 78,616 


12,082 10,028 


1967 destinations 
Principal destinations 


France 23,479; United States 17,452; 
Belgium-Luxembourg 16,106; 
Poland 15,400. 

Turkey 1, 187; ; Sweden 854. 


Italy 4,028. 

Netherlands 1,545; Switzerland 842. 
Italy 9 258; Switzerland 5,887. 
France 1, 194; Sweden 783. 

Sweden 11. 


Belgium-Luxembourg 56, 320; 
etherlands 40,040. 

Bel um-Luxembourg. 548; United 

ngdom 184. 


NA. 


Italy 2; Netherlands 1. 
Ali t to United States. 


NA. 
NA. 


Japan 1,400; United States 600. 


5 50: Nether- 
lands 45; mainland China 40. 
United States 22; Italy 19. 


Austria Pu Netherlands 461; 


Italy 414 

Netherlands 852; Belgium-Luxem- 
bourg 197. 

Italy 975; France 920; Netherlands 
746; Switzerland 633. 


Italy 2,844; Sweden 2,785. 
NA. 


Netherlands 161. 
Yugoslavia 12. 
Netherlands 1,018. 


Netherlands 6,599. 


Italy 25; Austria 14. 
Netherlands 80; Italy 75; France 62. 


Netherlands 246; Belgium-Luxem- 
bourg 71. 


Belgium-Luxembourg 49; France 45. 
France 123; Netherlands 69: Austria 
88; Belgium-Luxembourg 37. 


NA. 
Belgium- Luxembourg 60. 


Switzerland 12; France 10; Italy 7. 

United States 9,899; France 8,473. 

United States 3,026; Italy 279. 

Netherlands 46, 789; Belgium- 
Luxembourg 16, 854; France 15 7 

Bel gium-Luxembourg 3. 127: 

3,079; Netherla nds 2, 067. 
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Table 4.—Federal Republic of Germany: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


1967. destinations 


Commodity 1966 1967 kkꝛxwxñ i !ñũñ]ñ6ũ:Ä&u —ꝛßꝛßÄ5r.kʒñꝛßv5—,v?é — 
EEC ! Principal destinations 
NONMETALS-——Continued 
Fertilizer materials: 
Crude, natural: 
Phosphatic.......--.-------- 42,511 50,069 ...... Austria 48,414. 
Potasale—ꝛ—— LIII 54, 200 53,075 44,691 Netherlands 25,681; Belgium- 
Luxembourg 19 ,010. 
T eanit including gu ano 858 3,406 3,219 Netherlands 8,188. 
anufactured 
Nitrogenous. . thousand tons.. 1,898 1,594 177 Mam China 470, United King- 
om 
Phos hatic: 
asic 8]lag. .......- do 224 203 150 France 129; Austria 27. 
Other do 35 IL ues che 3; Denmark 2; 2; Gambia 2; 
Potassic.........- RC. do... 1,688 1,628 873 United States 214; Denmark 180; 
Netherlands 170; Belgium- Lux- 
embourg 167. 
Mie... --2..- do 618 761 167 Denmark er Yugoslavia 100; 
Ammonia, anhydrous. ...... do 42 27 20 Belgium-Luxembourg 17; Switzer- 
Fluorspar............-.-.---.-------- 11,222 9,408 1,781 Austria 5,046. 
Graphite, natural, crude or ground 7,178 7,675 2,821 Italy 2, 164; United States 1,650. 
Gypsum and plasters... thousand tons 860 296 218 Netherlands 170; Switzerland 81; 
Belgium-Luxembourg 81. 
Lime, hydraulic and slaked do.... 352 356 946 Netherlands 322. 
Magnesite. .......-....-...-...--..-- 6,628 8,963 7,079 France 4,186; Belgium-Luxembourg 
a 1,482; Netherlands 1,874. 
ca: 
Crude, including splitting and waste. 612 130 77 France 65; United States 29. 
Worked, including agglomerated 91 553 10 Switzerland 293; Iran 68. 
Pigm splittings. 
ents 
Earth colors, natural.............. 4,884 6,269 3,649 Weener 1,9383; Belgium-Luxem- 
7 
Hon en and thousand tons 82 87 28 ted Klagdom 18; France 12. 
ydroxides. 
Fiie gross weight. 267 176 49 . om 51; France 48; 
Salt thousand tons 945 1,014 506 Belgium-Luxembourg 470; Sweden 
Sodium and potassium compounds, n. e. s.: : 
Caustic soda thousand tons 184 268 125 Netherlands 92; United States 39. 
Caustic potash, sodium and potas- 11,485 10,765 1,566 U.S.S.R. 2,800; Switzerland 1,208; 
sium peroxides. Sweden 1, 147; United States 1,148. 
Stone, sand and gravel: 
Dimension stone: 
Unworked and partly worked: 
Marble thousand tons 8 8 2 Netherlands 1. 
and other calcareous. 
Slate thousand tons 140 21 16 Netherlands 12. 
Granite, porphyry, do- 365 895 869 Netherlands 335. 
other. 
Worked, all types in- do- 33 46 43 Netherlands 29; Belgium-Luxem- 
cluding paving blocks. bourg 10. 
Dolomite, crude and caleined. do 100 86 79 . 47; B 
Gravel and crushed stone....do.... 9,327 10,621 9, 730 Netherlands T1088 "Baum Purse 
ur 9 e 
Limestone, except dimension. do- 57 14 72 Netherlands 69. 
Quartz and quartzite, crude do 41 39 17 Austria 14; Netherlands 7; Belgium- 
and partly worked. Luxembourg T. 
Sand, excluding metal- do. 4,624 6,482 5,138 Netherlands 4,180; Belgium-Luxem- 
Si bearing. bourg 829. 
ur: 
Elemental including colloidal and 66,377 74,182  À 4,448 Hungary 12,149; Austria 6,686; 
precipitated. Rumania 6,878. 
Other elemental......--.....-.--- 1,166 1,232 187 United Kingdom 254; Republic of 
South Africa 121; Sweden 121. 
Sulfur dioxide „ — 2,809 11,839 7,351 Belgium-Luxembourg 6, 5,661; Sweden 
12. 
Sulfuric acid 222 97,686 61,037 31,468 Belgium-Luxembourg 18,446; United 
Kingdom 15,881. 


See footnotes at end of table. 
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Table 4.—Federal Republic of Germany: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


1967 destinations 


Commodity 1966 1967 
EEC ! Principal destinations 
NONMETALS—Continued 
Talc, soapstone, steatite 1,146 1,540 257 Denmark 441; Switzerland 243. 
5 and mineral wool. ........- 9 107 10 Austria 87. 
er: 
Slag, dross and thousand tons 592 867 862 Netherlands 563; France 241. 
waste, not metal bearing. 
Other... ( E do.... 164 165 155 Netherlands 114; Greece 45. 
Bromine, fluorine, iodine.......... 725 120 56 Netherlands 55; Spain 48. 
MINERAL FUELS 
Asphalt and bitumen, natural.......... 861 1,351 143 Switzerland 592; Austria 558. 
, coke, briquets: 
Anthracite and thousand tons.. 15,797 17,443 15,579 France 5,775; Netherlands 4,168; 
bituminous coal. Belgium-Luxembourg 2,949. 
Bituminous coal briquets . do 218 172 155 Italy 62; France 44; Belgium- 
ce 5 25. 
Lignite and lignite briquets..do.... 1, 234 1,158 845 France 341; Austria 211; Italy 173. 
Peat and peat briquets...... do.... 200 216 148 Netherlands 110; Switzerland 36. 
Coke and semicoke from do 8,809 7,685 5,568 Belgium-Luxembourg 2,604; France 
coal, peat, and lignite. 2,571. 
Carbon black 80,662 36,402 18,575 France 6,440; Netherlands 5,229; 
Belgium-Luxembourg 4,694. 
Gas, natural and thousand tons.. 309 333 257 France 117; Netherlands 74; Den- 
manufactured. mark 66. 
Hydrogen and rare gases. 491 1,793 NA NA. 
Petroleum: 
Crude and thousand tons 140 82 ncs All to Austria. 
partly refined oil. 
Refinery products: 
Gasoline do 1,437 1,114 293 United Kingdom 281; Switzerland 
247; Netherlands 250. 
Kerosine do- 517 622 6 Switzerland 25; bunkers 573. 
Distillate fuel oil do.... 1,086 1,395 386 Switzerland 715; Belgium-Luxem- 
bourg 130; bunkers 252. 
Residual fuel oil........ do $8,688 3,956 2,090 Netherlands 1,711; Belgium-Luxem- 
bourg 336; bunkers 1,126. 
Lubricants. ........... do.... 170 211 100 Belgium-Luxembourg 43; United 
f Kingdom 36; Netherlands 27. 
Mineral jelly and wax... do 67 69 19 Italy 8; Denmark 6; Netherlands 6. 
Nonlubricating oils, do.... 82 167 69 "United Kingdom 66; Belgium-Lux- 
n.e.s. embourg 52. 
Pitch and pitch coke....do.... 248 271 182 France 152; Netherlands 27. 
Petroleum coke. ....... do.... 153 161 73 Netherlands 47; Switzerland 27; 
Austria 15. 
Bitumen and other do.... 237 262 38 Switzerland 77; Denmark 57; 
ues. Austria 44. 
Bituminous mixtures, do 25 32 12 Denmark 12; Netherlands 7. 
n. e. s. 
Tar, mineral, and other do.... 156,132 249 114 Netherlands 56; United States 43; 


crude chemicals from coal, pe- 
troleum and natural gas distilla- 
tion, n.e.s. 


NA Not available. 


1 Belgium, France, Italy, Luxembourg, and the Netherlands. 


United Kingdom 36; Switzerland 35. 


290 MINERALS YEARBOOK, 1968 


Table 5.—Federal Republic of Germany: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


1967 sources 
Commodity 1966 1967 
EEC ! Principal sources 
METALS 
Aluminum: 
Bauxite..........- thousand tons.. 1,882 1,802 86 9 569; Australia 356; 
reece : 
Alumin . 51,557 65, 523 663 Guinea 49,141; Surinam 14, 348. 
Aluminum hydrox idee 1,325 1,690 180 United States 1, 506. 
Metal, ineluding alloys, all forms: 
Scrap Jͤ EUNT 50,848 49,719 15,245 Netherlands 8,317; France 3,908. 
Unwrought.................- 176, ,793 185,381 26,330 Norway 70,494; Austria 19 996. 
Semimanufactures 38,625 38,755 29,392 France 12, 062; Belgium-Luxembourg 
| 8,520; Netherlands 6,470 
Antimony: 
Ore and concentrate 9,197 8,024 250 "Thailand 1,645; Turkey 748. 
G0%öÜéö—Üο dedu odes 591 581 148 United Kingdom 169; 11 4 R. 148; 
Belgium-Luxembourg 
Metal, all forms. 2,777 2,402 126 Manang China 1,755; rohai 
re? anhydride..................- 1,169 1,075 1,035 Belgium-Luxembourg 705; France 820. 
Metal and telluriu mn 51 52 1 Sweden 40; U.S.S.R. 10. 
Bismuth metal, all form 262 250 93 Netherlands 77. 
Cadmium metal, all form 1,149 1,189 704 Belgium-Luxembourg 463; Nether- 
lands 154. 
Chromium: 
Chromite......-alouoasia es eoe 308,328 284,660 170 U.S.S.R. 132,420; Republic of South 
Africa 94, 664; Turkey 33,634. 
Oxide and hydroxide.............. 127 159 7 Mainland China 89; U.S.S. R. 36. 
Gat re all forms kilograms.. 41,700 90,600 42,600 France 42,500. 
oba 
Oxide and hydroxides 920 311 303 Belgium-Luxembourg 302. 
Metal, all form 734 571 298 Belgium-Luxembourg 248; Congo 


(Kinshasa) 171. 
Columbium and tantalum: 


s "eno concentrate 1,405 1,019 ...... Brazil 394; Canada 319; Nigeria 289. 
etal: 
Columbium............-.....- (3) T ondes NA. 
Tantalum..................- 18 9 2 United States 4; Belgium-Luxembourg 
Copper: 
Ore and concentrate 186,764 182,842 ...... Nicaragua 43,158; Chile 27,023; 
1 14,980; United States 
MBttg..— ci !A; seRÉSuoutewe 1,635 856 37 United Kingdom 285. 
Copper sulfate. ................-- 2,080 2,211 1,076 Switzerland 894; France 714; 
Belgium-Luxembourg 306. 
Metal, including alloys: | 
Scrap J 78,806 83,337 47,070 France 20, 259; Netherlands 19,019. 
Unwrought: 
Blisters .... 0.2... 146,340 164,767 4,355 Chile 43,204; Republic of South 
3 au 24.641. 257; mbia 26,718; 
Refined. ...............- 265,252 272,208 61,147 Chile s 88 888, Belgium-Luxembourg 
58, 798; Zambia 32,169. 
Alloyss .. 35,477 42,645 8, 496 United Kingdom 21.536. 
Masteralloysss 949 849 89 "United Kingdom 37 1; Switzerland 314. 
Semimanufactures. ..........- 56,794 33,448 25,937 Belgium-Luxembourg 15,375; Nether- 
lands 4,706; France 4, 674; 'Yugo- 
eod slavia 3,444. 
old: 
Ashes, thousand troy ounces.. 2,228 1,714 49 Switzerland 1,337; Denmark 239. 
residues and scrap. 
Metal: 
Unwrought...........- do 3,850 5,526 1,195 Republic of South Africa 2,499; 
France 989; Switzerland 725. 
Semimanufactures...... do- 10 17 1 ä 8; United States 5; 
ustria 3. 


Iron and steel: 
Ore and concen- thousand tons.. 31,268 31,861 4,279 Sweden 10,265; Liberia 6, 160; 


trate, exept roasted pyrite. Brazil 4 404; France 4, 276. 
Roasted pyrites do.... 1,743 1,613 732 Spain 649; Italy 231; Belgium- 
Luxembourg 229. 
Metal: 
Senn >... do- 670 1, 103 905 Netherlands 473; Belgium- 
Luxembourg 359. 


See footnote at end of table. 
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Table 5.—Federal Republic of Germany: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Iron and steel—Continued 


Pig iron, thousand tons 
including cast iron. 

Powder and shot 

Spiegeleiseõe n.. 


Ferroalloys: 


Ferro- thousand tons 


ot cec do 
Blooms, billets and do.... 
slabs. 
Coil for rerolling. ...... do.... 
Semimanufactures: 
Wire roll. do 
Other bars and rods . do 
Sections: 
Large do 
Small! do 
Plates and sheets: 
Heavy plates do- 
Medium plates do- 
Thin, uncoated do- 
Coated: 
Tinned........ do.... 
Other 0...- 
Hoop and strip do.... 
Railway track material do- 
Wire (excluding wire do- 


rod). 
Tubes, pipes, fittings....do.... 


ne and forgings,  do.... 
rough. 

Lead: 

Ore and concentrate 


Magnesium: 
Oxide and hydroxide............... 
DOAN ces (((( ERES 
Unwrought....................-.-. 
Semimanufactures .. 
Manganese: 


res and concen- thousand tons 


Metal, all forms 


Mercur 76-pound flasks.. 
Molybdenum: 
Oxides ? 


See footnotes at end of table. 


1966 


180 
1,232 


110 
82 
347 
13 
T8 
181 


10 


188,689 
2,817 
1,596 

88,028 
2,124 


2,077 
35,654 
162 
867 
2,077 
1,860 
19,464 
365 


387 


1967 


139 
17,014 
3,384 
73 
182 
T4 
290 
624 
597 
699 
323 
203 
506 


161 
1,172 


229 ,212 
2,531 
2,622 

81,473 
2,009 


1,713 
676 
82,106 
138 
672 
2,415 
2, 658 
12,442 
842 


250 


EEC 1 Principal sources 


5,645 
8,384 


982 


1,873 
15,010 


285 


1967 sources 


Belgium-Luxembourg 33; France 31; 
Netherlands 19. 

Sweden 9,085; France 3,915. 

France 2,490; Belgium-Luxembourg 


France 32; Norway 22. 
Norway 74; Republic of South Africa 


Netherlands 32; Poland 26 
Belgium-Luxembourg 164; France 62. 


Austria 319, U.S.S.R. 165. 


Belgium-Luxembourg 247; France 246. 
Belgium-Luxembourg 322; Italy 149; 
France 111. 


Belgium-Luxembourg 199; France 103. 
Belgium-Luxembourg 112; France 42. 


Belgium-Luxembourg 198; France 87; 
Sweden 70. 

Belgium-Luxembourg 92; France 40. 

France 425; Belgium-Luxembourg 
897; Netherlands 154. 


France 53; Belgium-Luxembourg 41. 

Belgium-Luxembourg 53; nce 29. 

Belgium-Luxembourg 182; France 62; 
etherlands 40. 

Netherlands 3; Belgium-Luxembourg 


8. 
Belgium-Luxembourg 42; France 7. 


Netherlands 36; Belgium-Luxembourg 
27; Sweden 14. 
Belgium-Luxembourg 4; Italy 1. 


Canada 46,207; Sweden 37,063; 
Ireland 34,971; Peru 25,008. 

Mexico 590; Belgium-Luxembourg 
524; Poland 495. 


Netherlands 1,585; Norway 662. 

United Kingdom 29,594; Australia 
15,760; Canada 11,416. 

ii 123; United Kingdom 


United States 693; United Kingdom 
504; France 449. 

Sweden 231; Netherlands 134. 

Norway 20,931, United States 6,224. 

Austria 68. 


Republic of South Africa 348; Gabon 
145; Congo (Kinshasa) 80. 

J span 1,232; Belgium-Luxembourg 

France 953; Japan 552; Republic of 
South Africa 507. 

Spain 6,301; Italy 2,985. 


United States 357; Republic of South 
Africa 157. 
U.S.S.R. 103; Austria 98. 
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Table 5.—Federal Republic of Germany: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


1967 sources 
Commodity 1966 1967 
EEC ! Principal sources 
METALS—Continued 
Nickel: 
Ore and concentrate 5 LE aa 5 248 .....- All from United om. 
Matte and speiss. ...............- 6,166 4,042 168 Canada 8,248; United States 376. 
Metal and a loss: 
hg) + el 8 2,744 6,590 1,824 United States 3,080; . 880. 
Unwroughg tr 23,815 28,255 1,369 United Kingdom 9,896; Norway 
55 9105 Republic of South Africa 
Semimanufactur es 1,764 1,907 612 United Kingdom 643; France 340; 
United States 263. 


Platinum-group metals: 
Ashes, residues, scrap...kilograms.. 86,809 74,069 18,250 vane 29,669; Netherlands 


12, 
Metals, all forms troy ounces.. 540, 872 491,809 66, 166 b. 8.8 R. 196,859; United Kingdom 


122, 108; United States 68,867. 
enum and phosphorus.............- 2,485 NA NA A. 
ies 8 18, 982 15,987 7,451 dry 4,886; Norway 4,188; Italy 
Silver: 
Ashes, residues, scrap...kilograms.. 182,048 218,259 27,908 Sweden 77,401; Austria 29, 532; 
United Kingdom 27,851. 
Unwrought thousand troy ounces.. 45,169 47,721 2,978 Mexico 18,445; Peru 8, 620; United 


including alloys. States 7, 499. 
Semimanufactures do 958 671 167 Switzerland 419; Italy 98. 
* ore (monazite and other) NA 45 21 alaysia 24; Netherlands 21. 
Ore and concentrate....long tons.. 7,878 8,250 Bolivia 8,160. 
Oxides... do- 188 93 93 Belgium-Luxembourg 49; France 43. 
Metal, including alloys 
Scrap JV do 197 175 111 Netherlands 101. 
Unwrou ght do.... 12,894 12,162 7,527 Netherlands 6,147; Malaysia 1,720. 
Belgiu m-Luxembourg ; 
Semimanufactures...... do- 18 81 57 Netherlands 36; Belgium-Luxembourg 
Titanium: 
Ore and concentrate 871,637 374,3 9444114 Norway wh dus ME 141,972: 
ORICON ono os oa doc ESces 8,121 2,477 2,170 Italy 8 879; Belgium-Luxembourg 738; 
: et heriands 
Metal, including alloys, all forms 947 1,198 ...... United States 6805 U. S. S. R. 263. 
Ore and concentrate 5,312 4,482 33 Mainland China 2, 234; Bolivia 862. 
Metal, including alloys, all forms 529 625 128 United States 184; Sweden 170; 
. Austria 115. 
Uranium: | 
Ore and concentrate 32,406 i: mu 
Metal, including kilograms.. 17,600 13,100 1,900 United Kingdom 11,200. 
alloys, all forms. 
e: 
Ore and concentrate 164, 682 149, 952 488 Sweden n Canada 45,080; 
Oxi des 3,169 2,395 1,688 France 822; Netherlands 569. 
Metal, ineluding alloys: 
f cedo 624 652 208 Denmark 311; France 89; Netherlands 
Zinc dust 4,414 4,684 4,205 Belgium-Luxembourg 8,951. 
Unwrought. .......-........- 126, 800 141,881 $86,265 Belgium- Luxembourg 61, 189; 
. Netherlands 16,504. 
Semimanufactures...........- 14,468 17,697 7,131 Yugoslavia 10, 498; Belgium-Luxem- 
f . bourg 6,279. 
Zirconium: 
Ore and concentrate 26,706 22,585 103 AMA 20,871; United Kingdom 
Metal, all forma kilograms.. 34,400 49,900 16,300 United States 24,800; France 16,800. 
er: 
Ores and concentrates............. 3,472 975 1 Bolivia 872. 
a and ranau containing " 
nonferrous metals 8,490 129,725 29,046 Malaysia 17,261; S 15,267. 
Metals and metalloids: í da = Mende 
, alkaline earth, rare 79 110 98 France 90. 
earth metals. 
Ferrocerium and other pyro- 39 27 4 Austria 21. 
xphorie RON 
iscellaneous. ..............- 8 3 1 Belgium-Luxembourg 1. 


See footnotes at end of table. 
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Table 5.—Federal Republic of Germany: Imports of mineral commodities— Continued 
(Metric tons unless otherwise specifled) 


1967 sources 


Principal sources 


Commodity 1966 1967 
EEC l 
NONMETALS 
Abrasives: 
Natural: 
Industrial thousand carats 575 520 245 
diamond. 
Dust and thousand carats.. 1,820 15,433 780 
powder of gem stones, in- 
cluding diamond. 
atone and other siliceous 76,424 69,108 13, 537 
Pumice, emery, other natural 80,221 74,961 70,078 
abrasives. 
Manufactured (grinding stone). 2,788 2,550 1,086 
Artificial: 
Artificial corundum.........-- 6,743 4,607 1,621 
— Silicon earb idee 8,122 8,101 1,875 
Crude or partially worked 169,414 125,798 18,194 
Asbestos cement products 106,194 89,973 44, 039 
Asbestos manufactures, excluding 7,726 5,898 2,200 
friction materials. 
Barite and witherite. ................- 29,885 39,280 17,406 
Boron salts, natural 65,859 292,586 386 
Boric oxide and acid.................. 11,181 9,079 5,859 
Cement, hydraulic. .... thousand tons 49 896 317 
53 do 117 110 91 
Clays ana clay products: 
China ay (Kaolin) do- 427 398 38 
„„ o P 160 157 44 
lager dinas, do 224 194 117 
er 
Products, construction materials: 
Building 1 tnousand tons 500 467 399 
Other (roof tile, do 258 268 172 
ceramic piping, etc.) 
Refractory: 
Heat-insulating brick of 9,049 6,458 851 
diatomite and similar 
earths. 
Brick, n.e.8.............. 51,745 66,822 13, 225 
Mortar. 18,740 20,969 4,941 
Cryolite and chiolite 2,778 1,605 ...... 
Diamond, except powder, dust, and 
other ind 
rà or rough thousand carats.. 415 400 NA 
cu 
Other worked - do.... 225 150 90 
Other precious or semiprecious: 
Crude or rough cut, natural 1,221 1,882 18 
Worked, natural....... kilograms.. 2,125 2,189 70 
Synthetie -.- do.... 21,857 21,478 5, 592 
Dolomite .-------- thousand tons 148 241 195 
e e RD --222...-.-. 52,977 48,745 21,961 
Fertilizer materials: 
Crude, natural: 
Phosphatic. . thousand tons. . 2,506 2,761 741 
N (natural sodium 6,018 8,764 ...... 
uis Organic à including guano....... 17,720 17,166 14,261 
Nit cure "T RR 286,748 888,284 NA 
Phosphatic: 
asic slag..............- 586,057 535,868 491,066 
Other... ci lose ce Es 8,883 28,639 22,600 
Potassic..................... 87,618 91,544 30,066 
r ²˙ TTC 19,023 23,153 21, 589 
Ammonia, anhydrous -= - -== ==- — ——— 27,105 25,083 


See footnotes at end of table. 


Belgium-Luxembourg 160; Republic of 
South Africa 120. 
Netherlands 405; Belgium- 


N 375; nited Kingdom 
Denmark 50,409; France 18,285. 
Italy 69,422. 


Austria 566; Sweden 356; France 862. 


Austria 2,379; France 1,281. 
Norway 6 352; Italy 1,210. 


Canada 62,499; U.S. S. R. 28,448; 
Italy 18, 161. 
Belgium-Luxembourg 88,886; Sweden 


United Kingdom 2,188; France 1,044; 
Netherlands 935; United States 607. 

Mainland China 8 378. 

United States 82, 535; Turkey 9,715. 

France 5,188; United States 8,015. 

France 218; Belgium-Luxembourg 66 
Poland 4 

France 88; Danik 19. 


United Kingdom 289; France 88. 

5 52; 2; Republic of South 
Africa 46; Fr 

mane S ; Netherlands 41; United 
Sta 7; Belgium-Luxembourg 28. 


NA. 
Netherlands 72; Italy 57; Japan 36. 
Denmark 4,853. 


Austria 24,063; France 8,178. 


Ireland 10 632; Austria 3, 407. 
All from Denmark. 


NA. 
Belgium-Luxembourg 70; Israel 35. 


Brazil 989. 

Mainland China 917; India 360; 
Japan 210. 

Switzerland 13,716; France 5,800. 

Belgium-Luxembourg 181; Austria 29. 

Norway 18,087; Italy 13,829; France 


United States 1,219; U.S.S.R. 741; 
Morocco 282. 
All from Chile. 


Netherlands 10,174; France 4,028. 
NA. 
Netherlands 17,186. 490,838. 
1,756. 
anada 58,875; France 30,009. 
France 16, 482; Belgium-Luxembourg 


Netherlands 23,834. 
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Table 5.—Federal Republic of Germany: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


1967 sources 
Principal sources 


Commodity 1966 1967 
EEC ! 
NONMETALS—Continued 
Fluorspar.......-.--.---------------- 120,842 118,442 70,034 
Graphite, natural crude or ground 14,518 16,974 118 
G and anhydrite 100,805 121,295 45,691 
ies ee ee 415 468 
Lime, ayaraulic or slaked.............. 125,082 130,945 126,992 
Magnesite 
Crmnde. ae ie OE 1,142 1,508 406 
Causitic calcined, sintered or fired.. 318, 996 802,259 11,600 
Magnesite, dolomite, chromite 37,889 24,616 255 
refractories. 
ca: 
Crude, including splittings 5,477 7, 928 667 
and waste. 
Worked, ineluding agglomerated 18 15 12 
Pigm Ye 
ents: 
Earth colors, natural 1,89 2, 598 32 
Iron oxides and: hydroxides and dms 2,689 10,984 6,090 
Pyrite (gross weight)...thousand tons.. 1,440 1,487 10 
Salt: 
Culinary . . . --- -=-= -=--> -2222 5,759 6,760 4,968 
Otber osese sabuna 88 94,483 119,822 119,767 
Sodium and potassium compounds, n.e.s.: 
Caustic soda___............------ 59,682 85,799 82,227 
Caustic potash, sodium and 9,989 5,800 65,585 
potassium peroxides. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partiy worked: 
Marble ousand tons.. 140 143 84 
and other calcareous. 
F do... 7 7 4 
Granite, do 604 614 8 
sandstone and other, 
n. e. a. 
Worked: 
Building thousand tons. 158 175 152 
and monumental. 
Pavin thousand tons.. 101 95 1 
‘blocks and flagstones. 
D uon thousand tons.. 18 18 10 
Dolonite, chlell refractory do 148 241 195 
Gravel and crushed rock....do.... 8,822 9,271 6,081 
Limestone (except 0. .— 1,452 1,41 48 
dimension stone). 
Quartz and quartzite ground and/or 44,981 49,821 20, 018 
roughly squared. 
Sand, including thousand tons.. 1,890 1,874 1,799 
metal- ing. 
Sulfur: 
Elemental: 
Other than colloidal.......... 372 324 100 
Colloidal.................- "T 344 134 133 
Sulfur dioxide.................... 227 31 NA 
Sulfuric acid - 107, 996 114, 566 93,219 
Tale, steatite, soapstone and 68,430 61,298 15, 307 
yrop 
Other nonmetals, D.6.8.2 
Crude: Meerschaum, amber, jet. 17 21 
Other: 
Slag, dross and waste nonmetal- 
From thousand tons.. 2,132 1,772 1,506 
iron and steel manu- 
actures. 
Slag and thousand tons.. 147 100 23 
waste, n. e. a. 
Oxides and hydroxides of 2,122 1, 756 487 
magnesium, strontium 
and barium. 


See footnotes at end of table. 


France 64,693; Spain 30,594. 
Austria 5, 688; Southern Rhodesia 
8,009; mainland China 2,272. 
Austria 75, 178; France 45,093. 

Japan 857; Chile 105. 
France 126,639. 


Greece 788; Netherlands 406. 
— 159,014; Czechoslovakia 


358. 
Austria 22,911. 


s 1, rus doo! United Kingdom 1,012; 


Pa 6; E naria Luzesibourg 5. 


Austria 1,481; Sierra Leone 710. 
N etherlands $, 648; Belgium-Luxem- 
2,428; United Kingdom 2,391. 
n 515; b; Norway 899; Cyprus 217; 


France 4,853. 
Netherlands 118,282. 


Netherlands 74,871. 
Belgium-Luxembourg 5,885. 


Italy 65; Portugal 16. 


Norway 2. 
Sweden 271; Austria 120. 


Italy 146. 
Portugal 64; Poland 16. 


Italy 8. 
Belgium-Luxembourg 181; Austria 29. 


France 5,310; Denmark 1,781. 
Austria 1,088; Sweden 287. 


5 17,761; Sweden 
anes 1,215; Belgium-Luxembourg 
881; Netherlands 208. 


United States 224; France 100. 

Italy 132. 

NA. 

Belgium-Luxembourg 47,582; France 
23,8925; Netherlands 22,312. 

Austria 27,094; Norway 9,286; 
France 8,516. 


U.S.S.R. 18. 


France 954; Belgium-Luxembourg 624. 


Denmark 70; Belgium-Luxembourg 15. 
idis States 785; United Kingdom 
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Table 5.—Federal Republic of Germany: Imports of mineral commodities—Continued 


( Metric tons unless otherwise specified) 


1967 sources 
Commodity 1966 1967 — —ͤ—: 
EEC 1 Principal sources 
NONMETALS—Continued 
Other nonmetals, n.e.s.—Continued 
Bromine and fluorine. ................ 209 320 203 Italy 126; Israel 115; France 77. 
MINERAL FUELS 
Asphalt and bitumen, natural.......... 21,248 18,779 35 Mt and Tobago 12,070; United 
ates 6 
Carbon black 40,252 38,791 20,085 United States 11, 026; Netherlands 
9,215; Italy 6, 383. 
Coal, lignite, peat: 
Anthracite and thousand tons.. 6,782 6,577 738 United States 4,896; United Kingdom 
bituminous. 385. 
Bituminous briquets .--- do.... 291 275 275 Netherlands 268. 
Lignite and lignite briquets..do.... 1,083 1,146 3 Czechoslovakia 1,127. 
Peat and peat briquets......- do.... 22 18 14 Netherlands 14; Denmark 3. 
Coke, except petroleum coke..... do 507 566 458 Netherlands 340; Belgium- 
N 110; Czechoslovakia 
Gas 
Naturale necs 83,276 721,868 717,652 Netherlands 689,729; France 24,154. 
Manufactured A 8 
Hydrogen and rare gases 446 NA NA. 
Petroleum: 
Crude, inciucing thousand tons.. 67,686 71,999 ...... Libya 22,582; Saudi Arabia 11,700. 
shale oil. 
Refinery products: 
Gasoline do.... 2,534 3,262 2,439 Net MD 1,118; France 574; 
aly : 
Kerosine do- 326 415 368 Netherlands 159; Belgium-Luxem- 
bourg 114; France 91. 
Distillate fuels. ........ do 10,300 11,362 7,426 Italy 3,044; Netherlands 2,763; 
France 1 283. 
Residual fuel oils __. do 3,089 2,462 1,959 France 1,047 Netherlands 561. 
Lubricants ------------ do- 198 158 83 Netherlands 37; Italy 31; United 
States 31; United Kingdom 30. 
Mineral jelly and wax. do 54 58 12 United States 34; Netherlands 9; 
Indonesia 5. 
Nonlubricating oils, do.... 79 686 628 Netherlands 476; Venezuela 127. 
n. e. s. 
Pitch and pitch coke... do 30 31 3 Czechoslovakia 23; Poland 4. 
Petroleum coke. ....... do.... 375 3333 ͤ ͤF3 United States 324 
Petroleum and shale do- 544 320 281 France 147; Netherlands 124. 
oil residues. 
Bitumen and thousand tons 18 16 12 Netherlands 9. 


asphalt mixtures 


Tar, mineral, and other crude chemicals 248,840 270,320 119,322 


from coal, petroleum and natural gas. 


NA Not available. 


Netherlands 65,764; United Kingdom 
60,339; Belgium-Luxembourg 
35,721; Czechoslovakia 33,791. 


1 Belgium, France, Italy, Luxembourg, and the Netherlands. 


2 Includes oxides of tungsten and vanadium. 
5 Includes ores of thorium. 


COMMODITY REVIEW 


METALS 


Aluminum and Bauxite. West Germany 
imported nearly 2 million tons of bauxite 
in 1968. Alumina imports were not sig- 
nificant. 

As a result of increased demand on the 
domestic and foreign market, the output of 
primary aluminum increased 1.6 percent 
and that of secondary by 25 percent. 
Aluminum foundries are the principal users 
of secondary aluminum. The semifabricat- 
ing plants operated at virtual capacity 


throughout the year and increased output 
by 25 percent to 475,000 tons. Increase in 
aluminum castings output was still higher, 
26.2 percent. Semimanufactures production 
by types of products were as follows in 
tons; sheets, strips, disks, and slugs 283,335; 
rods and sections 118,447; pipes and tubes 
19,685; wires 3,658; electrical conductors 
40,629; drop and other forgings 9,194. 
Aluminum consumption increased at an 
annual rate of 6.6 percent during 1960—68, 
a rate higher than that of the growth in the 
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economy. A 7-percent rate of increase is 
expected in the next few years. 

Consumption in 1968, excluding second- 
ary and direct scrap import, totaled 540,000 
tons and consumption including secondary 
716,000 tons. West Germny was the third 
largest aluminum consumer in the free 
world. The primary aluminum price was 
increased as of July to 56.25 cents per 
kilogram (25.5 cents per pound). 

West Germany imported 292,000 tons of 
aluminum ingot and 69,000 tons of alu- 
minum semimanufactures. Corresponding 
export figures were 23,000 and 118,000 
tons, respectively. In addition, West Ger- 
many imported 67,000 tons of aluminum 
scrap and exported 7,800 tons. The net 
import of 269,000 tons of aluminum ingot 
was 65 percent more than in 1967. 

The imbalance between domestic pro- 
duction and consumption and the resulting 
relatively large net imports led to a number 
of projects which will increase the 1968 
production capacity of 287,000 tons by 150 
percent during the next 3 to 4 years. Two 
smelters were under construction during the 
year. The first, being built by Alusuisse 
and Metallgesellschaft (each 50 percent) 
at Essen Bergeborbeck at a cost of $62.5 
million will have an annual capacity of 
88,000 tons, and is scheduled to begin pro- 
duction in the spring of 1971. The second, 
being constructed by Gebrueder Giulini 
G.m.b.H. at Ludwigshafen is being de- 
signed to produce 22,000 tons per year by 
the end of 1970, and will be expanded to 
40,000 tons capacity by 1972. 

Vereinigte Aluminium-Werke A. G. 
(VDM) was doubling the capacity of its 
Rheinwerk smelter to 90,000 tons by 1970. 
This will raise the company’s total capacity 
of its four smelters to 250,000 tons per year. 
Company plans also call for increasing the 
alumina capacity at its Luenen plant by 
100,000 tons to 350,000 tons. 

Plans for two new aluminum smelters, 
a rolling mill, and a fabricating plant were 
announced as follows:* Kaiser Aluminum 
& Chemical Corp. and Preussag A.G. will 
build a plant at Voerde/Dinslaken on the 
Rhine in two stages. The first, with a 
capacity of 64,000 tons per year, is sched- 
uled to be in operation in 1971. The second 
stage having the same capacity will be com- 
pleted by 1975. Kaiser and Preussag will 
share equally in the venture which is esti- 
mated to cost $130 million. Reynolds Inter- 
national, Inc., a wholly owned subsidiary 
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of Reynolds Metals Co., announced plans 
for the construction of a rolling mill, fab- 
ricating plant, and smelter in the Hamburg 
harbor area. It is planned to have the $30 
million rolling mill and fabricating plant 
in operation by the end of 1971. The 
smelter, with a capacity of 100,000 tons 
annually, is planned for completion in 1973 
and will cost an estimated $90 million. 
When completed this integrated aluminum 
complex will be the largest in the Federal 
Republic. 

In the rolling mill of Aluminium Norf 
G.m.b.H. at Norf-Stuettgen, the cold roll- 
ing mill with 70,000 tons annual capacity 
came into operation in August. The Norf 
plant is the largest aluminum rolling mill 
in Europe. The hot-rolling mill has 200,000 
tons rolling capacity and rolls sheets up to 
2.8 meters in width. The cold rolling mill 
can roll sheets up to 1.86 meters in width. 

Copper.—Refined copper production and 
consumption increased by 13.8 and 12.1 
percent, respectively. Nearly 40 percent of 
the consumption is met by secondary metal. 
Consumption reached 608,831 compared 
with total refined copper output of 436,000 
tons. Trade in copper in 1968 was as fol- 
lows, in thousand tons: 


Imports Exports 
9). NEC 87 20 
S/ A cus 111 32 
Metal... -0-0 ------- 523 145 
Semimanufactures 54 63.8 


The increase in production of copper semi- 
manufactures was in response to domestic 
demand, because exports of semimanufac- 
tures in 1968 were 8,300 tons less than in 
1967. 

The price of copper wire bar in Decem- 
ber 1968, $1,406, was $250 per ton less 
that at the beginning of the year. The 
highest price during the year was $1,868 
per ton in June and the lowest was $1,021 
in July. 

The Norddeutsche Affinerie in Hamburg 
reportedly was planning an important ex- 
pansion of its capacity in the coming years. 
The Metallgesellschaft subsidiary VDM, 
acquired the Westfaelische Kupfer und 
Messingwerke A.G. The latter will phase 
out of producing semimanufactures and 


* Metals Week. V. 40, No. 9, Mar. 3, 1969, 


5 Metal Bulletin (London). No. 5850, Nov. 18. 
1968, p. 19. 
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concentrate on 
products. 


Iron Ore.—In 1968 there were only 10 
mines in operation and the decline in pro- 
duction continued. The Doernten mine of 
Ilseder Huette closed in April. Domestic 
ore accounted for 7 percent of the 
28,737,000 tons of contained iron in all raw 
materials consumed in the production of pig 
iron. 

West Germany imported 39,639,000 tons 
of iron ore including the French minette 
ore shipped to the Saar. Principal suppliers 
other than France and imports from these 
sources were as follows, in thousand metric 
tons: Sweden 12,889; Liberia 6,985; Brazil 
4,729; Canada 2,101; Venezuela 1,664; and 
Mauritania 1,304. 


Iron and Steel.—Production of pig iron, 
crude steel, and steel semimanufactures was 
the highest on record but steel production 
capacity remained the same. West Germany 
was the world’s fourth largest steel pro- 
ducer and the Thyssen Group, West Ger- 
many’s largest steel producer, ranked sixth 
among world steel producing companies. 

The average number of employees in the 
industry remained stable so that produc- 


production of finished 
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tivity increased. Plant investments re- 
covered from the slump of the previous 4 
years. Average sale price of steel was $2.50 
per ton higher than in 1967 and, with the 
decline in production cost, profitability 
improved. 

Raw Material Consumption.—For pig 
iron production 59,681,000 tons of raw 
materials was used of which 44,031,000 tons 
was iron ore, 3,108,000 tons limestone, and 
851,000 tons manganese ore. About 64 
percent of the iron ore was sintered prior 
to smelting. In addition steel plants used 
1,010,000 tons of iron ore. 

The iron and steel industry as a whole 
used 21.6 million tons of solid fuels (of 
which 20.2 million tons was coke and coke 
breeze), 3.24 million tons liquid fuels, and 
10,922 million cubic meters of oxygen. 

Production.—West Germany produced 
7.8 percent of the world crude steel output 
and 41.7 percent of the output of the 
European Economic Community (EEC). 
Utilization of steel capacity increased from 
77 percent to an estimated 85 percent. 
About 5 million tons more crude steel was 
produced than in the previous year. Four 
million tons of special steel was produced. 


Table 6.—Federal Republic of Germany: Raw materials consumed 
in the production of pig iron 
(Thousand metric tons unless otherwise specified) 


Commodity 


Total metallic raw materials: 
Gross weight ! 


Iron content: 


1966 1967 1968 
——I 6, 529 6,365 6,310 
EE 81,119 83,634 87,721 
3 37, 648 89,999 44,031 
Quse 68 659 851 
— 8,692 4,240 8,907 
—— 4,961 5,221 5,589 
na enun 1,719 1,465 1,492 
. 641 542 500 
eaters 49,840 52, 125 56,369 
—— ·——— EEE 

biseda 2,052 2,027 2,011 
spiska 17,092 18,805 21,517 
— € 69 86 9 

ew cis 1,806 2,070 1,919 
€ 2,211 2,333 2,240 
— 651 542 542 
— 544 457 414 
. 24, 426 26,320 28 , 787 
— 2,120 2,982 8,108 
— 107 109 108 
sorsas 303 192 204 
—— 52,363 55,300 59,681 
—€— 15,796 16,516 17,546 


1 Data may not add to totals shown because of independent rounding. 
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Table 7.—Federal Republic of Germany: Scrap supply and consumption 


(Thousand metric tons) 


1966 1967 1968 
Source 
1508 and steel plants LLL Lll l lll. l. 9,152 9,075 10,134 
Fand 2,928 2,185 2,479 
chases: 
Dormestio 22.2222 en Se cee A EE 6,272 6,254 6, 945 
FTC ³ ⁰³˙¹ͥ Ad Haa onan 638 1,078 1,566 
Other, including variation in stock estimates 2,655 2,654 2,683 
Total, new een educ E E EO G ce em E 21,045 21,196 28,807 
Consumption 
Iron and ated D "E 14,825 15,290 17,048 
Iron and steel foundries. ...........................- 4,515 4,054 4,620 
Consigned for ex porte 2,011 2,092 1,825 
Stocks at yearend. ... ecu ceueo uewuctanrso cr arROHES 1,989 1,760 2,071 


Table 8.—Federal Republic of Germany: Salient statistics of the iron and steel industry 
(Thousand metric tons unless otherwise specified) 


1966 1967 1968 
PIG IRON 
Producing plants. ........................-.-..-- number 38 80 25 
Blast 5 availabld·daa. 2-2 eee do.... 141 139 128 
Blast furnaces in operation at yearend. ............. do.... 86 91 88 
Maximum production eapacit / 84,800 85,900 87,040 
Production 
/d ⁊ ² 6GGê’GmG!h!G h ³ AAA EE EE e 13,709 13,485 14,248 
e, ß deae me E n 9,698 11,987 18 ,929 
U occ cuccéccccnsc cu ⁰⁰mm h x 304 
Spiegeleisen and blast furnace ferromanganese. ........- 296 264 828 
er oU S UR 1,406 1,391 1,522 
Toti- issia ee na a aN 25,413 27, 866 30, 805 
Blast furnace charge 
ron ore: 
e ß NE Cue des uezE AE 1,844 1,422 1,485 
Iron conte eee 502 528 517 
/// ⁰·˙ cee cc cece cece lc toes TuS 10,801 12,262 14,724 
Iron contentter l2 LLL esL cel. - 5,961 6,963 8,791 
Sinter and briquetss l.l MMMM 29,108 30, 602 32, 354 
Iron content... ttt .....- -2 16,021 16,930 17,859 
Manganese A ———À———— — ³ K 88 595 580 707 
Iron eontent Le cc eee arare ce ee eee eren 63 80 83 
Other N materials: 
Slag, scale, einder, E˙²agagggg %˙Üʃ. ⁰⁰ dc 3,234 8,217 8,856 
-[o. j STRE MUS (y NO REMAIN 641 541 499 
LImesion6.. ⅛ m wmv. ⁊ͤ ß . SS 1,396 1,344 1,280 
Phosphate rk . -2...0 -.. 286 190 
Coke: 
DOU T E OEE EAEE T.... E E EEES ĩͤ E E 15,796 16,516 17,546 
Kilograms per ton of pig iron produced............ 617 599 579 
STEEL 
Converters 
c Bessemer 
%%% ocu L uU LT EU number.. 58 54 43 
In operation at end of year...............- do.... 49 44 86 
. | 
|: C do 22 26 31 
In operation at end of year do 18 21 26 
Furnaces: 
Open hearth 
Total. ͤĩ'0 ˙ Üti¹¹iw ⁰mmqↄæꝛĩ do 178 150 184 
In operation at end of yea do 98 96 95 
Electric: 
I ³ĩ¹¹1¹1iAA ³ I T do 190 189 185 
In operation at end of C; a en 0 16 166 172 
Maximum production capacity (all furna ces) 47, 580 48,400 48, 570 


See footnotes at end of table. 
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Table 8.—Federal Republic of Germany: Salient statistics of the iron and 
steel industry—Continued 


(Thousand metric tons unless otherwise specified) 


1966 1967 1968 
STEEL —Continued 
Production of crude steel: | 
Basic Bessemer............-_.....----..------------ 9,795 8,467 7,664 
ORV GON oon a suu 8 8,653 11,562 15,268 
O PFI! era Partt ue 18,762 13, 599 14,544 
FHH ³ K ⁵ĩðͤ ĩ E 3,090 3, 108 3, 684 
G35UJHfffff:²⅛ .... ¾ k mt y rem RIS de 15 8 10 
JJV %]]˙¹ͤ[Cv . 395,315 36,744 41,159 
NGOS se REED ec eee eee: 34,738 36,218 40,626 
Liquid steel for casting 57 526 633 
Furnace feed for ingot steel: 
Pig iron: 
EͤĩÜĩ5?ĩ3—étẽĩ ·˙ !ʃib E EE An E Ei 23,605 24,717 27, 722 
" Kilograms per ton crude steel (68 (682) ( 
crap: 
Oll. ² / Ld M eee 14,170 14,739 6,536 
Kilograms per ton crude steel (408) (407) (408) 
Preblown Thomas and other presmelted steels. 95 17 
Ferroalloys and alloying metals 274 284 854 
Other iron bearing materials 776 847 972 
Iron and manganese or es 797 846 1,010 
Total iron-bearing materials ll... 39,717 41,495 46,612 
Limestone.............---.--.---- 2 eee „634 2,761 8,118 
CASTINGS 
Iron and steel foundries in operation number 964 909 881 
Production of iron and steel casting „915 3, 579 4,156 
Consumption of raw materials: 
ig | cun cr 1,594 1,455 1,790 
E PET EE E NEA AT A EEA E e 4,515 4,054 4,620 
Ferroalloys and other metals__._.......-.-...--..---- T 68 7 
%%% ati Sees soe ae A EE 6,184 5,577 6,485 
EMPLOYMENT 
In coking plants of smelt ers persons. . 2,427 2, 237 1,892 
Blast furnace, steel mills, hammer and forge shops do- 378, 220 361, 512 364, 870 
l ono EELE ae LAO E TEE do 157, 801 144, 821 149, 167 
1 Data may not add to totals shown because of independent rounding. 
The substantial decline in the number of ‘sar: 3808 
Bessemer furnaces in operation was more 
than compensated, in terms of output, by —— RB" 11.2 11.8 
the increase in the number of oxygen and Rolled steel.. 22.4 26.1 
electric furnaces in operation. For the first ——— 10. 3508 


time, oxygen steel exceeded in tonnage that 
produced by other furnace types. The 15- 
percent rise in the output of steel semi- 
manufactures was primarily due to the 
substantial increase in production of flat 
products. 

Shipments.—Steel shipments in 1968 was 
as follows, in million tons: 


The semifinished steel consisted of 6.64 


million tons of marketed intermediate prod- 
ucts and 5.14 million tons of hot-rolled 
wide strip. Of rolled steel shipments, flat 
products totaled 11.5 million tons (exclud- 
ing 775,100 tons of galvanized and 630,000 
tons of tinplate), and bars and rods 7.35 
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million tons; wire bars were the next most 
important group with 2.96 million tons. 

Domestic demand for steel products in 
1968 was estimated at 28.6 million tons, of 
which domestic producers supplied 21 mil- 
lion tons and foreign sources about 7.6 
million tons. The higher demand reflected 
a 10-percent increase in consumption. 


Table 9.—Federal Republic of Germany: 
Production and consumption of sinter 


(Thousand metric tons unless otherwise specified) 
1966 


1967 1968 
eee 
Production: 
Gross weight. 29,081 30,669 32,280 
Iron content. 16,089 16,998 17,839 
Consumption of raw 
materia 
Iron ore 25,588 26,394 28,016 
Cinder.............. 9,6083 4,18 3,860 
Slags and scale 1,816 2,060 2,285 
Blast furnace dust. 1 „717 1,465 1,487 


Iron content of mater- 
ials consumed: 


Iron ore. 12,686 18,847 14,281 
inder. 1.781 2,058 1,909 
Slag and scale 954 1,086 1,209 
Blast furnace dust. 651 542 540 
2 ĩð- vd NERONE ARS 

Total. 16,072 17,083 17,882 


TI 


Table 10.—Federal Republic of Germany: 
Production of finished steel 


(Thousand metric tons) 
1966 1967 1968 
— 2 — 
Wire rods... . 2,674 2,844 3,122 
Bars and rods . 5,256 5,089 5,563 
Angles, shapes, sections 
excluding rails). 2,171 2,057 2,155 
Universal plates. 378 370 465 
ther heavy plates and 
sheets (more than 4.75 
millimeters thick ) 3,594 3,445 4,025 
Medium plates and sh 
(8 to 4.75 millimeters)____ 518 459 521 
Thin plates and sheets (less 
3 millimeters) ... .. 4,374 4,670 6,199 
Hot rolled strip including 
skelp TE 2,349 2,253 2,642 
Hot rolled wide strip... 999 1,652 2,013 
Rails and railway track 
material 432 514 374 
Seamless steel tubes 1,500 1,619 1,618 
S 
Total finished steel 1. 24,244 24,922 28,697 
Selected semimanufactures: 
Tin plate. 599 650 877 
Galvanized and tern- 
plate 623 700 951 
Steel pipe welded 923 1,022 1,222 
Extrusions and forgings 490 499 600 
teel castings . 298 272 325 


ees 


. ! Data may not add to totals Shown because of 
independent rounding. _ 
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Trade.—Imports of scrap, pig iron, and 
ferroalloys and steel increased. Compared 
with 1967 levels, imports of steel were 50 


percent higher while exports increased 7 


percent. Export surplus for semifinished 
and finished steel fell to 4.8 million tons 
from 6.7 million tons in 1967. The market 
share of imported steel rose from 20 to 26 
percent. 


Industry Developments.—The Commis- 
sion of the European Economic Communi- 
ties approved the merger application of 
August-Thyssen Huette A.G. (ATH) which 
produced 11.5 million tons of steel in 
1968 and Huettenwerke Oberhausen A.G. 
(HOAG) which produced 2 million tons 
in 1967. The merger took place giving the 


new combine more than 13 million tons 


of steel capacity per year. ATH will bene- 
fit from the merger through sizable savings 
in investments. HOAG has surplus pig iron 
capacity, and ATH can thus postpone plans 
to increase capacity. HOAG will concen- 
trate on producing open-hearth steel based 
on scrap and ATH will replace its Bessemer 
converters with oxygen converters. The two 
300-ton oxygen converters of ATH under 
construction in Duisburg-Bruckhauser with 
3.6 million tons annual capacity were 
scheduled to go into operation in 1969. 
ATH’s integrated plant at Duisburg- 
Hamborn is Europe’s largest. 

Merger talks were held between Hoesch 
A. G., Dortmund, and Rheinische Stahl- 
werke, Essen, but by yearend the two com- 
panies had not merged. They have a com- 
bined yearly capacity of 7 million tons of 
steel and both are members of the Waltz- 
stahlkontor Westfallen, one of the four 
syndicates that handle sales of West Ger- 
man steel products. 

Korf Industrie und Handel G.m.b. K.G., 
a complex of several medium-sized steel 
processing and trading firms, announced 
plans to build with a U.S. partner, Mid- 
land-Ross Corporation, electric steel fur- 
naces (300,000 tons annual capacity) and 
a rolling mill in the Hamburg harbor area. 
The furnaces will use prereduced pellets 
produced by a process developed by 
Midland-Ross. Korf also plans to build a 
300,000-ton-per-year electric furnace steel 
plant with a four-strand continuous casting 
plant in Kehl in southwest Germany 
(Badische Stahlwerke G.m.b.H.). The steel 
will be used by the company's existing roll- 
ing mill. This newcomer to steel production 
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locates its small plants outside the tradi- 
tional site of the German steel industry. 

Mannesmann A.G., Duesseldorf, and 
Hoesch A.G., Dortmund, were planning to 
build, at a cost of $50 million, a semi- 
continuous hot-rolled wide-strip mill at 
Duisburg-Huckingen with an annual capac- 
ity of 2.5 million tons of 79-inch-wide strip. 
However by yearend no action had been 
taken to implement the plan. 

On the labor front a 5-percent increase 
in wages and salaries of steelworkers and 
industry staff in North Rhine/Westphalia 
was agreed retroactive to June 1, 1968. The 
agreement can first be terminated Novem- 
ber 30, 1969. 


Lead-Zinc.—Six lead-zinc mines were 
in operation in 1968. The decline in mine 
lead output resulted from declining pro- 
duction at the Maubach open-pit mine 
which is scheduled to be closed in March 
1969 because of exhaustion of reserves. 
However, mine zinc output increased by 
3,000 tons to a total of 110,000 tons, a 
record for the postwar period. Lead-zinc 
mines including the zinciferous pyrite 
mines, employed 3,484 workers. Lead-zinc 
ore produced averaged 5.84 percent lead 
and zinc content. 

The output of lead and zinc metal 
showed the same pattern as ore, with a 
decrease of 16,000 tons in lead and an 
increase of 19,000 tons in zinc. Of ore 
smelted in lead furnaces, 44 percent was of 
West German origin, but 56 percent of the 
lead was obtained from material other 
than ore. For zinc 70 percent of the ore 
smelted was indigenous ore and 60 percent 
of the zinc output came from ore. 

Lead and zinc prices averaged $239 and 
$269 per ton, respectively. Lead prices 
averaged 6 percent higher than in 1967, 
but zinc prices were slightly lower. 

In the 1958-68 decade, lead consump- 
tion increased at an annual average rate of 
5 percent; in 1969 a 4-percent increase 
rate is anticipated. Consumption in 1968 
was estimated at 290,000 tons. Smelter 
capacity was sufficient for consumption re- 
quirements. Lead consumption by principal 
uses and their respective shares in percent- 
ages were as follows; battery 30.5; cable 
28.0; semimanufactures 18.0; paints and 
chemicals 16.0; other 7.5. Consumption is 
expected to increase to 330,000 tons of 
refined lead by 1972. 

Trade in lead was as follows, in thousand 
tons: 
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Commodity Imports Exports 
Ore and concentrate 249.9 5.4 
SOTHD. eec 9.0 10.2 
Metals 90.9 44.1 
Semimanufactures 1.5 6.3 


Canada was the most important source of 
lead ore, although Ireland and Poland are 
becoming significant sources. Lead imports 
also included 35,000 tons impure lead 
obtained from the Imperial Smelting Proc- 
ess plants in the United Kingdom and 
Australia. 

Zinc consumption in 1968 was estimated 
at 330,000 tons. In 1967, die casting used 
50,000 tons and brass 68,000 tons of zinc. 
Zinc trade in 1968 was as follows in thou- 
sand tons: 


Commodity Imports Exports 
Ore and concentrate 236.1 116.8 
SAD- odio onim eee cece 0.8 5.7 
Metal... 8 187.0 37.8 
Semimanufactures 16.3 11.2 


The share of European Free Trade Associa- 
tion (EFTA) countries in zinc imports has 
grown because of increased imports from 
Sweden and Finland. 

Preussag formed a new company, Huet- 
tenwerk Harz, which will be the principal 
zinc-producing entity in Preussag. It will 
control the Harlingerade and Oker smelters 
which will intensify their zinc activities, 
while continuing to produce some lead. The 
Nordenham smelter near Bremen will, on 
the contrary, concentrate on lead produc- 
tion. By 1970 these two smelters will pro- 
duce 140,000 tons of zinc compared with 
current capacity of 120,000 tons. Norden- 
ham will produce 70,000 tons of lead in 
1970. 

Stolberger Zink Aktiengesellschaft A.G. 
through its subsidiary, Gewerkschaft Mau- 
bacher Bleiberg, operated only the Maubach 
mine and the Binsfeldhammer lead smelter 
and has given up zinc smelting; the com- 
pany is concentrating on zinc semimanu- 
tures. This company, with a subsidiary of 
Metallgesellschaft established two new firms 
—The Rheinische Zinkwalzwerk G.m.b.H. 
und Co. K. G., (Rheinzink) in Datteln and 


8 Fachvereinigung Metallerzbergbau e. V. 
Jahresbericht und Statistik (Yearly report and 
statistics, Trade Association, Metals Mining Ind. 
Org.). 1968, pp. 1-20. 

7 Metal Bulletin (London). No. 5349, Nov. 16, 
1968, p. 20. 
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Vereinigte Zinkwerke G.m.b.H. und Co., 
K.G. Rheinzink was building a continuous 
zinc rolling mill with an annual capacity of 
60,000 tons of sheet and strip adjacent to 
the Datteln electrolytic zinc plant. 

The Datteln electrolytic refinery was put 
in operation in August. The plant, designed 
to produce 80,000 tons of zinc from domes- 
tic and imported zinc concentrates, has a 
fluidized-bed roaster, gas cleaner, a 165,000- 
ton-per-year sulfuric acid plant, remelting 
furnaces, foundry, and alloying facilities. 

The contribution of the Meggen zincif- 
erous pyrite mine to total zinc output again 
increased. Performance of this mine was as 
follows, in tons: 


1967 1968 

Mine-run ore 746,163 783,697 

Marketable ore 647,831 682,087 

Ore feed to flotation plant..... 567,849 606,054 
Zinc-bearing concentrate 

produced.............- 100,288 102,617 
Lead-bearing concentrate 

produced. ............. 6,261 7,374 


Nickel. Consumption in 1968 is esti- 
mated at 35,000 tons compared with 33,000 
tons in 1967. Stainless steel output also 
increased. Demand for nickel-chrome al- 
loys, used in petroleum refineries, fertilizer 
plants, and synthetic fiber plants, has in- 
creased. Liquefied natural gas is stored in 
tanks made with 9-percent-nickel steel. 
Nickel-bearing alloys used in nuclear re- 
actors have also contributed to the increase. 


Precious Metals. West Germany's ap- 
parent consumption of gold, silver, and 
platinum in 1968 was 3, 321, 000, 58,193,000, 
adn 235,000 ounces, respectively. Apparent 
consumption of gold was less than in 1967, 
but apparent consumption was unusually 
high in 1967 because of high imports. 
Apparent consumption of silver increased 
14 percent and of platinum by 10 percent.? 
Trade in these metals was approximately as 
follows, in thousand troy ounces: 


Imports Exports 

Gold o cos cos dc ld ius 4,083 749 

CIC! luco te 59,961 24,113 

Platinum. ................- 32 9.6 
Tin.— Statistical data for the tin industry 


were as follows, in long tons: 
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Production: 
Primary 1, 504 
Secondary 935 

Consumption: 

Primar / e 11,582 
Secondary............... 963 
Imports: 
oncentrates 969 
GC Ä 11,888 
Exports (metal, 1,090 
* Estimate. 


For the first three quarters of 1968 con- 
sumption by uses was as follows in percent: 
Tinplate 30.0; tinning 10.3; bronze and 
brass 2.0; solder 11.9; antifriction metal 
2.8; other 43.0. During 1968, 3,645 long 
tons of tin was used for tinplating. Apparent 
tinplate consumption was 507,000 tons in 
1967. 

Important sources of metal imports, in 
long tons were Netherlands 3,593; Indo- 
nesia 2,969; Malaysia 2,578; Belgium 790; 
Nigeria 764. 


Uranium.—The Federal Science Minis- 
try estimated uranium oxide (UgQg) re- 
quirements during the period 1966—80 will 
range between 33,400 and 48,000 tons for 
nuclear facilities with installed capacities 
between 19,800 and 30,000 megawatts. The 
annual UsOs requirements are estimated to 
increase from 408 to 595 tons in 1969 to 
between 5,850 and 10,100 tons in 1980. 

The 1969 budget of the Federal Science 
Ministry includes $1,875,000 for Assur- 
ance of Uranium Supplies.” The Ministry 
besides participating in prospecting, min- 
ing, and beneficiating uranium ores in 
foreign countries, through qualified West 
German firms, will encourage long-term 
uranium supply contracts through agree- 
ments sharing the risks involved in long- 
term contracts. The Federal Government 
pays 80 to 85 percent of the exploration 
costs which are refunded if workable de- 
posits are discovered. Uranium also would 
be stockpiled if the Ministry of Economic 
presents a bill for stockpiling of nonferrous 
metals and ores. 

At the yearend there were three uranium 
ore companies in West Germany. Uran- 
Gesellschaft G.m.b.H., formed in 1967, was 
reportedly engaged in uranium exploration 


8 NE Metalle (Düsseldorf), No. 5, June 8, 
1969, pp. 1-10. 

? Apparent consumption of silver, reported 
previously as 59,120,000 ounces for 1967, is re- 
vised to about 51 million ounces. 

10 International Tin Council (The Hague, 
Netherlands). Statistical Bulletin. V. XIII, No. 
5, May 1969, pp. 72. 
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in many countries, including Canada and 
Australia. It obtained a prospecting con- 
cession in Somalia and was offered a 
10-percent participation in the French- 
Nigerian company developing the Arlit 
deposit in Nigeria. Uran-Gesellschaft con- 
cluded its first contract with AEG-Tele- 
funken to supply 336 tons of yellow cake 
for the first fuel charge at the Wuergassen 
nuclear powerplant. 

Uranerzbergbaugesellschaft G.m.b.H. und 
Co. K.G., Bentheim, established in Febru- 
ary 1968, also obtained a prospecting con- 
cession in Somalia and started prospecting 
in Ghana and Togo. 

Gewerkschaft Brunhilde, which was part 
of Uranerzbergbaugesellschaft, was sepa- 
rated from the company in September to 
devote its efforts to domestic prospecting 
in Rhineland/Pfalz, Bavaria, particularly 
in the Maehring; and in Baden-Wuert- 
temberg. 

Gewerkschaft Brunhilde's uranium bene- 
ficiation plant at Ellweiler processed ore 
from the Malagasy Republic and Maehring 
mine. Mobile pilot-scale leaching equip- 
ment was shipped to Maehring to leach the 
ore and produce a concentrate for shipment 
to Ellweiler. 


NONMETALS 


Cement.—Apparent consumption in 1968 
was estimated to have increased by 6 per- 
cent to about 32 million tons or 538 
kilograms per capita. Production capacity 
increased 1.3 million tons to 38 million tons 
per year. No new plants were built but the 
addition of four rotary kilns (800,000 tons 
per year total capacity) to existing plants 
and other improvements at existing in- 
stallations accounted for the capacity in- 
crease. The industry employed about 19,400. 
West German trade in cement and clinker 
were as follows, in thousand metric tons: 


Imports Exports 
Clinkke r 80 111 
Portland cement 149 818 
Other cement. 211 460 


Fertilizers. West German production of 
fertilizers in 1968 was as follows: 


Thousand Change 


Type short (per- 

tons cent) 

Nitrogenous (N content 1,567 0.3 

Phosphatic (P.O; content). ...... 905 —.7 
Potassic (marketable) (KO 

content).___.-__._.__-_._..-__- 2,220 4.2 
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Although potash output increased, the 
industry operated below capacity, estimated 
at 2.4 to 2.6 million tons KoO. Sales in- 
creased during the year and the industry 
was able to dispose of stocks accumulated 
during 1965-66. Domestic potash consump- 
tion totaled 1,306,475 tons. 


West Germany imported about $70 mil- 
lion of crude and processed fertilizers; its 
exports of these commodities were valued 
at $165 million. Phosphate rock, including 
ground, accounted for 53 percent of all 
fertilizer imports by value. For exports, 
nitrogenous fertilizers, including  nitro- 
genous mixed fertilizers, contributed 60 
percent to the total value and potash, crude 
and processed, 34 percent. Bochum Ruhr- 
Stickstoff A.G., West Germany’s largest 
nitrogen producer, reportedly supplies 9 
percent of the world market for nitro- 
genous fertilizers. 

Highlights of crude and chemically proc- 
essed fertilizer trade for 1968 were as fol- 
lows, in thousand tons: 


Type Imports Exports 
Nitrogenous.................- 250 1,636 
paoe atic: 

hosphate rock...........- 2,588 23 
Thomas slag............- 516 215 
Superphosphates. ......... 275 42 

Potassic: 
e enc aaea 50 
Potassium chloride 79 1,642 
Potassium sulfate and 
other 4 319 
Mixed: 
Nitrogenous 146 850 
Nonnitrogenou s 82 
Packaged (all kinds) 1 1 


Wintershall A. G., which produces about 
half of the country's potash salts was taken 
over by the Badische Anilin und Soda 
Fabrik. The latter plans to build an 1,100- 
ton- per- day ammonia unit at Ludwigshafen, 
using Netherlands natural gas as raw 
material. 


Fluorspar.— The increase in crude steel 
output and in the share of steel produced 
by the oxygen process increased the de- 
mand for fluorspar. Consumption in 1968 
was an estimated 236,000 tons, with the 
iron and steel industry accounting for 
three-fourths of the total. Of acid-grade 
fluorspar consumed, 40 percent is used to 
make synthetic cryolite. To meet demands, 
imports increased by about 30 percent to 
153,486 tons. Principal suppliers were 
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France, United Kingdom, Spain, and main- 
land China. 


Sulfur. Test borings for sulfur carried 

out by the American Cyanamid Co. and 
Société Nationale des Pétroles d' Aquitaine 
at Suelfeld were suspended because of 
apparently poor results. 
. Domestic production of contained sulfur 
totaled 385,000 tons of which 258,500 tons 
was recovered from pyrite, 21,052 tons 
from coal, 92,384 tons from natural gas, 
and 13,445 tons from other sources. 
Consumption of sulfur from all sources 
totaled 1,468,909 tons, almost 20 percent 
more than in 1967. In 1967 sulfuric acid 
production accounted for 80 percent of the 
sulfur consumption. With 3,463,000 tons of 
sulfuric acid in 1968, production showed a 
12.3-percent increase. 

Imports of sulfur and pyrite in 1968 
totaled 1,891,569 tons and 260,994 tons, 
respectively. Norway, Spain, and Cyprus 
were principal sources for pyrite and 
France and United States for sulfur. 

The Norddeutsche Erdgas-Aufbereitungs 
G.m.b.H. will increase the capacity of its 
gas-treating plant by 1.8 million cubic 
meters to 3 million cubic meters per day by 
the end of 1969. The plant will then yield 
120,000 tons of sulfur per year." 


MINERAL FUELS 


Energy consumption in 1968 increased 
nearly 8 percent to 293 million tons of 
standard coal equivalent (SCE) compared 
with 270 million tons in 1967. The shares 
of the different energy sources and the 
corresponding 1967 figures were as follows: 


Percent of total 
primary energy 


Energy source consumption 

1967 r 1968 

Bituminous coal and anthracite. 35.7 33.5 
Lignite and pech“ coal 10.1 9. 8 
Petroleum 48.0 50.2 
Natural gas 2.1 3.2 
Hydroelectricity.._..__...___. 3.3 2.7 
Nuclear energy............... 2 . 3 
Wood, peat, other. 6 .9 
FFA 100.0 100.0 

r Revised. 
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The Government took actions in the energy 
sector with regard to coal and to creation 
of a national oil procurement organization. 

A group of West German economic 
research institutes reported upon the short- 
and medium-term for West German coal 
within the energy economy. The study fore- 
cast primary energy consumption of about 
354 million tons SCE in 1973 (270 million 
in 1967) of which bituminous coal would 
account for 87 million tons (97 million tons 
in 1967). Coal exports would add about 
10 million tons SCE to 1973 coal consump- 
tion or a total market just under 100 mil- 
lion tons. Of the domestic consumption, 
powerplants would account for 45 percent 
of the total. 


Coal.—West German coal mines sold 
120.4 million tons of coal in 1968 com- 
pared with 114.6 million tons in 1967; sales 
in 1969 are expected to total 115 million 
tons. The 1968 output of 112 million tons 
was the same as in 1967. Production is ex- 
pected to decline to 110 million tons in 
1969 while average productivity will prob- 
ably increase to 3.7 tons from 3.5 tons per 
underground man-shift in 1968. Coal stocks 
were 8.4 million tons at yearend; there 
were 80 collieries at the beginning of the 
year. Employment in the industry was 
272,000 of which 150,600 were under- 
ground workers. The decline in employ- 
ment (down 10.7 percent) is expected to 
continue, but at a reduced rate. 

The industry's condition improved dur- 
ing the year because of the strong upsurge 
in the West German economy. Production 
held steady while internal demand and ex- 
ports increased and stocks and imports 
declined. Pithead stocks fell by more than 
8 million tons. Imports of British, Nether- 
lands, and Polish coal increased substan- 
tially, while imports from the United States 
declined (down 43 percent). The principal 
suppliers of coal in 1968 were the United 
States, United Kingdom, Poland, the 
Netherlands, and Belgium. 


5 Sulfur (London). No. 76, May / June 1968, 
p. 7. 
12 Production plus reduction in pithead stocks. 
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Table 11.—Federal Republic of Germany: Coal and lignite industry 
(Production, productivity, and employment by district) 
1965 1966 1967 1968 
BITUMINOUS AND ANTHRACITE 


Production :! 
Ruhr 


PETET PAA A RS RUND ³·¹¹mꝛA ³ A TRES million tons.. 110.9 102.9 90.4 91.0 
BOOP oo he oe, ˙²˙AQàũ i ĩͤ ̃⁰ raw quad 0. — 14.2 13.7 12.4 11.3 
e . . e 88 7. 8 7.4 7.0 7.8 
F /// ³˙¹ſ s zakeEd 0.22. «2 2.0 2.2 2.4 

%ôöÜö§ê%2zaf„„ ] ð WöAͥ ulcer eet do.... 185.1 126.0 112.0 112.0 
Output per man-shift: 
Underground. kilograms.. 2,766 8,006 8,866 3,644 
Total mining................................-. do.... 2,166 2,347 2,628 2,872 
Federal Republic average: 
Underground. ....................... - 2. ll....- do. 2,705 2,926 3,264 3, 526 
Total minigngzgzgzgz 22 eee do. 2,180 2,299 2,561 2,794 
Empioyment 
Underground. ...................... thousand persons.. 181.0 160.6 183.8 117.5 
Mine surface e do.... 651.6 46.4 38.7 82.9 
Cleaning o o ³oð ³ y oc doc t do... 22.4 21.6 19.1 17.2 
Total including other workers and salaried employees 
thousand persons.. 316.1 287.0 243. 5 216.1 
Federal Republic total: 
Underground. .........................--...--- do.... 224.5 200.6 169.9 150.6 
, . uu. ROW HG 0.... 62.4 56.6 47.6 40.6 
irh 2 etRcogdedee do.... 25.7 24.8 22.4 20.6 


Total including other workers and salaried employees 
thousand persons.. 387.7 853.9 804.8 272.2 


LIGNITE AND SUBBITUMINOUS 


Production: 
Rhineland.............................-..... million tons.. 86.5 83.6 88.0 87.9 
Helmstedt, Hesse, and Bavaria do 15.4 14.5 18.8 18.6 
rr aa do.... 101.9 98.1 96.8 101.5 
p ——À— — —— M en Ò 
Empl ent: 
neland: 
riw JöÜöÜ;wnꝓ k E E thousand persons.. 10. 1 9.8 8.3 7.4 
OUDOP 2c ]³?Vẽb n 8 do.... 12.3 12.0 11.7 10.9 
2 —..—.ñ?x˙ rere —.—. IP: ä — 
—— ——— ⁊ ͤ / do.... 22.4 21.8 20.0 18.8 
Helmstedt, Henne. and Bavaria 0.... 11.0 10.4 9.1 7.9 
J%%%%%»ͤ%ͤfyſyſꝓhf!!!!k.. Ell Lt coL ade do.... 88.4 32.2 29.1 26.2 
PITCH COAL 
eee, e e million tons 1.7 1.2 ‘ 8 
Employment -2-2-2-2 ------2222mm thousand persons.. 5.6 3.8 2.6 2.8 


1 Excludes small mines and leases. 


Total wages paid by the industry (ex- semianthracite to anthracite (Mägerkohle 
cluding miners’ premiums, separation allow- and Anthracit) 7.8. In 1967 the production 
ances, and travel allowances) continued to cost per net ton of coal mined underground 
decline. They amounted to $605 million was estimated at $15 per ton with man- 
versus $634 million in 1967 and $741 mil- power and materials accounting for about 
lion in 1966. 54 and 34 percent, respectively, and depre- 

Relative shares of different coal ranks ciation, overhead, and other costs for the 
produced were as follows, in percent: remainder. Price of Ruhr coal, medium- 
Medium- to high-volatile coal (Flammkohle and high-volatile, ranged between $16 and 
and Fettkohle) 86.1; bituminous and semi- 517 per ton. Higher rank coal, lump grade, 
anthracite (Esskohle and Magerkohle) 6.1; was priced higher. 
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Production per man-shift for the miners 
at the coal face in the Ruhr increased 8.8 
percent to 6,516 kilograms. In July 1968, 
87 percent of total output was from fully 
mechanized mines. For flat and low dip 
seams, the figure was 100 percent. Efforts 
are continuing to increase productivity of 
steep seams. Faces with more than 1,000 
tons daily output increased to 115 out of a 
total of 600 faces. Twenty-one percent of 
the output was from faces with hydraulic 
support. 

Coal’s share of the West German power 
production market rose from 41.9 percent 
in 1966 to 42.1 percent in 1967 and was 
estimated at 43 percent for 1968. It is 
expected to reach 46 percent in 1971. The 
amount of subsidized coal used in power- 
plants totaled 5.4 million tons in 1967 
compared with 1.3 million tons in the 
second half of 1966. The Ministry of 
Economics estimates that the amount of 
subsidized coal used in powerplants will 
rise to 9 million tons in 1970. The subsidy 
applies to German coal and coal from 
other EEC countries. 

During the year approximately 124 mil- 
lion tons of coal was available, consisting 
of production, withdrawals from stocks, 
and imports. This was 3 million tons more 
than in 1967. After exports of about 20 
million tons, 104 million tons was available 
for domestic consumption. Available in- 
formation at the time of writing on end 
uses is as follows: 


From domestic coal: 
oke ovens of coal mines 42.8 
Briquetting plants 9.6 
Mines powerplants 11.7 
Mine consumption (est.) 2.1 
Subtotal.................- 60.2 
From domestic and imported coal: 
Sales to— 
Powerplants 18.0 
Industry other than steel. 10.6 
Household 6.4 
CCC 3.1 
Transportation n 2.0 
Iron and steel 2.2 
ri... ee 1.8 
Subto tall 44.1 
fr eos eee tee 104.3 


Sales to iron and steel plants probably were 


largely imported coking coal. However, 
judging by amount of coke produced, coal 
throughput at steel plant coke ovens must 
have been about 5.7 million tons rather 
than the 2.2 million shown above. 
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Colliery powerplants produced 25.3 bil- 
lion kilowatt-hours of electricity of which 
17.7 billion kilowatt-hours was sold to other 
consumers. Electricity output by the col- 
lieries was equal to 13.7 percent of all 
electricity generated in the country. 

Trade in coal, coke, lignite, and briquets 
in 1968 was as follows, in thousand tons: 


Imports Exports 


—— —À 5, 588 20,249 
Coal briquets................ 311 159 
y RUNE D es 296 9,266 
I PERE E 1,156 86 
Lignite briquets. ............. 23 966 


Of coal and coke exports 88 and 75 
percent, respectively, were shipped to the 
European Economic Community (EEC). 
The United States supplied 61 percent of 
coal imports. 


Coke.—Following the 4.3-million-ton de- 
cline in coke output at coal mines in 1967, 
there was an increase of 1,220 tons in 1968. 
However, in spite of the record steel output, 
total of coke output by the coal mines, steel 
plants, and gas works was only 451,000 
tons more than in the previous year. 


Lignite (Braunkohle). There was a sub- 
stantial recovery in lignite production and 
the downward trend noted since 1965 was 
arrested. Helmstedt accounted for 87.9 per- 
cent of total output and for more than the 
entire 4.75-million-ton increase in output. 

The output was used as follows, in thou- 
sand tons: 


Briqueta.............-.-..-..- 21,939 

For electricity production by 
es’ own powerplants. ..... 7,448 
GGG 705 
Shipments to public utilities 66,444 
Other sales -.-- 5,580 
r 101, 516 


In 1968, 50,198 million kilowatt-hours of 
electricity was produced from lignite. 


Natural Gas.—Production increased 55.8 
percent to 5,785.8 million cubic meters, 
largely the result of increased output at 
gasfields between Weser and Ems, which 
accounted for 56 percent of total output, 
and the commencing of output in the Ems 
Estuary. West German natural gas reserves 
on January 1, 1968, comprised 202 billion 
cubic meters measured, 72 billion indicated, 
and 350 billion cubic meters inferred. The 
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discovery of natural gas in the Zechstein 
Formation in the Sagemoor was considered 
promising. The well is near the Hengstlage 
gasfield, Germany's largest, however, out- 
put at this field is from a higher geological 
horizon. 

Preliminary information revealed that 
total gas sales (including manufactured) 
from all sources increased 20 percent in 
1968 to 58.2 billion cubic meters. Sales to 
households and to the chemical industry 
increased 20 and 65 percent, respectively. 
Sales of domestic and imported natural gas, 
and associated gas, converted to a standard 
calorific equivalent of 4,000 kilocalories per 
cubic meter, was about 15 billion cubic 
meters. 

The 371 kilometer trunk pipeline from 
Emmerich on the Netherlands frontier to 
Lampertheim (36 inches in diameter ex- 
cept for the 47-kilometer 32-inch line be- 
tween Rüsselsheim and Lampertheim) was 
in operation. An extension was completed 
to Mannheim which started receiving gas 
in October. The line is built with a through- 
put capacity of 5 to 6 billion cubic meters 
per year.“ 

A contract for delivering natural gas to 
Gasversorgung Sueddeutschland G. m. b. H. 
(GVS) was finalized during the year. 
A plan reported previously for a joint com- 
pany formed by the four major south 
German gas distributors, was abandoned. 
A new gas purchasing company, Sued- 
deutsche Ferngas Gesellschaft (SdFG), will 
be formed to cover Baden- Wuerttemberg 
and southern Bavaria. SdFG will be owned 
one-third by Shell and Esso, one-third by 
Ruhrgas, and one-third by GVS and south 
Bavaria's Bayergas. The State Government 
of Baden-Wuerttemberg and Shell-Esso are 
also shareholders in GVS. By 1977 to 78, 
1.26 billion cubic meters per year will be 
delivered with a minimum of 807 million 
cubic meters. 


Petroleum. Petroleum output totaled 8.0 
million tons in 1968, almost unchanged 
from 1967 levels. Total petroleum ship- 
ments rose by 12.3 percent to 110.8 million 
tons and are expected to rise to 145 million 
tons by 1975. Domestic sales of petroleum 
products increased 11 percent to 90.7 mil- 
lion tons and domestic consumption includ- 
ing bunkers totaled about 101 million tons. 

To meet consumption requirements 84 
million tons of crude oil were imported 
(a 16.6-percent increase relative to 1967 
figures). Libya accounted for 43 percent 
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of imports; Middle Eastern countries for 
38.4 percent (Saudi Arabia 16 percent, 
Iran 7.7 percent, Muscat-Oman 7 percent, 
and other Middle East sources, 7.7 per- 
cent); and Venezuela 4 percent of imports. 
The relative shares of Libya and Middle 
Eastern countries in West German imports 
are expected to shift in 1969 with Libyan 
and Middle East sources supplying about 
55 and 30 percent, respectively. Product 
imports amounted to 20.6 million tons, a 
6-percent gain over 1967 levels. Stocks of 
crude oil and refined products, including 
the contents of pipelines, amounted to 14.6 
million tons at yearend, 10.6 percent higher 
than in 1967. 


Table 12.—Federal Republic of Germany: 
Petroleum and natural gas 
production by areas 


Area 1966 1967 


1968 
PETROLEUM, THOUSAND TONS 


North German basin: 
North of Elbe 
(Schleswig-Holstein) 858 887 893 
Between Elbe and 


Weser (Hannover)... 2,400 2,388 2,407 
Between Weser and 

Ems..............- 1,952 1,942 1,945 
Ems Estuary... . (1) 
West of Ems 

(Emsland).........- 2,084 2,064 2,112 
Upper Rhine Valley 197 202 192 
Alpine Foreland 

(Bavaria)..........- 376 448 433 

Total... 22222222 7,868 7,927 7,982 


NATURAL GAS, MILLION CUBIC METERS 


Between Elbe and Weser 


(Hannover)) 62 60 63 
Between Weser and Ems... 1,655 2,499 3,250 
Ems Estuar .. 1,118 
West of Ems (Emsland) 736 697 716 
Upper Rhine Valley 64 59 48 
Alpine Foreland (Bavaria) 299 399 592 

Tot... 2,815 3,714 5,786 


1 Less than 14 unit. 


Total refinery output of 89.7 million tons 
was about equal to domestic consumption of 
90.7 million tons. Of total refined products 
produced, middle distillates comprised 34 
percent, motor gasoline 13.7 percent and 
heavy heating oil 27.8 percent. 


Exploration.—The German North Sea 
Consortium conducted no drilling in 1968 


13 Petroleum Times (London). V. 72, No. 1859, 
November 1968, p. 1635-1638. 
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but late in the year it announced it would 
resume drilling in 1969. British Petroleum 
(BP) announced in December that it would 
begin its first test well in Berlin hoping to 
find natural gas. The well will be located 
at the northern edge of Grunewald. 

Driling activity in 1968 totaled 31,127 
meters less than in 1967. 


Le No. of holes 
daba ee 


Type of well 
(feet) Dry Pro- 
ucing 
Explorator yy 105, 894 34 5 
Stepo ui. 5498 10 8 
Production.............. 45,749 4 
Auxilary..............- 7,509 2.22 ccce 
Total 199, 645 48 36 


Exploratory drilling resulted in discovery of 
an oil field, Oelheim-Sued, between Elbe 
and Weser, and three gasfields (Sagermeer, 
Varnhorn, Wietingsmoor) and a gas deposit 
(Oythe) between Weser and Ems.“ 


MINERALS YEARBOOK, 1968 


In West German explorations overseas, 
Wintershall A.G. discovered oil in Libya 
in November 1968 at wells Al and A2 
in concession 97. Elsewhere in Libya, a 
consortium consisting of the German sub- 
sidiary of Mobil Oil and Gelsenberg-Benzin 
A.G. began production from its fourth field 
located at Rakb, south of the Amal field. 
The two fields together had an output of 
40,000 tons per month. 


Consumption and Trade.—Fuel oils ac- 
counted for 59 percent of total domestic 
sales which totaled 90,656,000 tons. Fuel 
oils comprised 21,353,900 tons of medium 
and 31,965,200 tons of light fuel oil. The 
consumption of light fuel oil showed the 
highest rate of increase (12.9 percent), 
followed by gasoline (11.1 percent) and 
heavy fuel oil (7 percent). 

Crude and product imports were valued 
at $1.4 billion and $557 million, respec- 
tively. West Germany exported 9.87 million 


tons of products valued at $255 million, 


14Erdoel und Kohle. V. 22, No. 2, February 
1969, p. 118. 


Table 13.—Federal Republic of Germany: Shipments of petroleum products 


(Thousand metric tons) 


Commodity 
Domestic sales: 
asoline, all kinds e 
Kerosine, including turbofuel.................. 
Diesel lll 8 
Le ß) K ĩͤ 8 


efied porum ^. U E EOD RR 
Lube o greases 


oil and 


Bunker deliveries: 


Gas and diesel oil. 
F ³oꝛ --- a ea REG 
eee, . 089092 


1966 1967 19 68 
MR CERE 14,874 15, 848 17.054 
S 84 1,066 1,232 
FF 7,874 7,710 8,488 
FC 46,494 47,923 53,319 
FCC 54 1,674 1,834 
— ——— Hán 845 795 891 
5 45 390 840 
——  — 3,872 3, 936 4.315 
3 1. 590 2,043 2,902 
"——— (— 584 661 882 
———— 78,470 81,640 90,656 
C 2,992 3,212 3,752 
3 1,594 1,790 2,178 
J 208 221 224 
—— (€ 4,795 5,223 6,149 
———— € 781 T4 833 
—À— 8,089 2,018 2,857 
€——— Á— 85 37 


Total products available !1...................- 


93 , 704 98 , 587 110,809 


1 Data may not add to totals shown po of independent rounding. 


? Plus denotes add; minus denotes subtra 
3 Apparently, changes i in nonrefinery 8 


THE MINERAL INDUSTRY OF THE FEDERAL REPUBLIC OF GERMANY 


leaving a net import of $1,702 million. 
Product imports consisted of 1,631,000 
tons of partly refined products (Rohbenzin, 
Naturbenzin), 1,965,000 tons of gasolines, 
and 15,377,000 tons of middle and heavy 
distillates among others. 

In November the Ministry of Economics 
modified import licensing procedures to 
implement the Government decision to end 
"self-restraint" in marketing light fuel oil 
and diesel oil. The modification removed 
the control exercised by the Ministry of 
Economics to limit the market growth of 
middle distillates to 3-percent per year. 

Refining —Throughput of crude in West 
German refineries and products obtained 
were 94,803,533 and 89,659,644 tons, re- 
spectively. This was equivalent almost to 
domestic sales and 91 percent of total ship- 
ments. Fuel oil including distillates used as 
heating oil accounted for 56 percent of 
total products. The increase for these types 
of products was 12.7 percent compared 
with the 13.8-percent increase for all prod- 
ucts. The nominal refinery capacity at 
yearend totaled 113 million tons per year, 
an increase of 4.1 million tons or 3.8 
percent. The increase was achieved by 
expansion of the Mannheim refinery from 
2.5 to 3.6 million tons, the Esso refinery 
at Ingolstadt from 3.95 to 4.8 million tons, 
the ENI (Ente Nazionale Idrocarburi) re- 
finery at Ingolstadt from 2.4 to 3.2 million 
tons, and the Union Wesseling refinery 
from 4 to 4.8 million tons per year. Esso 
owned 19.8 percent of the refinery capacity. 
Ownership of other companies and their 
percentage shares of total nominal capacity 
were Shell 14.1; BP 12.1; Deutsche Erdoel 
A.G. 8.2; and Gelsenberg 6.2. 

It was announced during the year that 
the Esso Hamburg refinery would undergo 
a $37.5 million expansion project to in- 
crease capacity from 3.6 to 5.5 million tons. 
Also announced was the expansion of the 
annual capacity of the Karlsruhe refinery, 
owned by Deutsche Erdoel A.G./Texaco, 
Scholven Chemie, and Conoco, from 6.2 
million tons to 11 million tons by 1971. 
When completed this latter refinery will be 
the largest in West Germany. The Saarland 
refinery at Klarenthal and the Marathon 
refinery at Burghausen are others which 
will be expanded. 


Transportation.—During 1968, 68.5 mil- 
lion tons of crude oil were imported through 
pipelines as compared with 57 million tons 
in the previous year. Amounts imported 
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through West German pipelines were as 
follows, in thousand tons: 


Nord-West Pipeline 


Wilhelmshaven-Rhine... 20,705 
Rotterdam-Rhine Pipeline... 16, 915 
Transalpine Pipeline 

Trieste-Ingolstadt...... 14,588 
South European Pipeline 

Marseille-German border. 10,524 
Central European pipeline... 6,072 


Imports via the South European Pipeline 
were 7 million tons less than in 1967 
because of the coming into operation of the 
Transalpine Pipeline (TAL). It is esti- 
mated that the TAL will carry 16 to 17 
million tons in 1969. Its initial capacity 
with five pumping stations is 25 million tons 
of crude oil per year, although eventually 
it can be increased with 11 pumping sta- 
tions to about 54 million tons annually.” 

The Deutsche Tanker Finanz G.m.b.H. 
was formed in Hamburg with an initial 
capital of $75,000 supplied by West Ger- 
man banks. The new company will seek 
private capital participation and Govern- 
ment subsidies to carry out a program to 
construct ten 200,000-ton supertankers. 
Esso Deutschland announced plans for 
deepening the Elbe by 12 meters to accom- 
modate 75,000-ton tankers. 


Industry Development.— Wintershall 
A.G. was merged with Badische Anilin und 
Soda Fabrik (BASF) during the year. 
Wintershall’s natural gas and petroleum 
interests are important to BASF's petro- 
chemical operations. Erdoel Raffinerie 
G. m. b. H., in which Wintershall has a 60- 
percent holding, supplies a substantial share 
of the petrochemical raw materials required 
by BASF's Ludwigshafen works. There is 
also a communality of interests for fer- 
tilizers because Wintershall is a large pro- 
ducer of potash and BASF is a large manu- 
facturer of fertilizers. In 1967 Wintershall 
accounted for about 14 percent of petro- 
leum output, 26 percent of the natural gas, 
7 percent of refinery output, and about 
49 percent of potash output and sales in 
West Germany. 

During the year there was considerable 
maneuvering to buy shares of (CBAG) held 
by Dresdner Bank and Deutsche Bank. The 


January 1969, 


P. 
18 Bulletin de a Industrie Pétroliére. No. 1228, 
Dec. 8, 1968, p. 


15 iem Magazin, (Hamburg). 
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Compagnie Frangaise des Pétroles was in 
the forefront, but the talks were suspended 
at the request of the Federal Government 
which did not wish that the ownership of 
the remaining national oil companies to be 
diluted. CBAG is West Germany's largest 
oil producer and has its own crude supply 
from Libya (about 4 million tons) and 9 
millon tons of refinery capacity. 

The Federal Government worked on a 
plan to create an all-German Unified Oil 
Supply Co. (Deutsche Erdoelversorgung 
G.m.b.H.). Its members would include 
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CBAG, Preussag A.G., Union Wesseling, 
Deilman Bergbau, Wintershall, Scholven- 
Chemie, Union Rheinische, Deutsche 
Schachtbau, and Saarbergwerke. These 
companies together account for around 35 
percent of the sales of crude oil in West 
Germany and control 29 percent of the 
refining capacity. They also have 30 to 40 
percent of the natural gas business. The 
new company would receive Government 
subsidies and exploration loans and would 
have a share capital of $12.5 million. 


The Mineral Industry of Ghana 


By Edgar J. Gealy! and Agnes J. Doughman? 


In 1968, Ghana’s total value of mineral 
production, excluding the value of refinery 
products, increased to an estimated $120 
million from the $66 million estimated for 
1967. The country continued to be a sig- 
nificant world producer of gold, diamonds, 
manganese ore, and bauxite in spite of 
general declines in output during 1968. 
The major contribution to the almost 
doubled mineral output value for the year 
was credited to the sharp rise in aluminum 
production as the Volta Aluminum Co., 
Ltd. (VALCO) recorded its first full year 
of capacity operation. The significance of 
aluminum production to the Ghanian 
economy was demonstrated by the impact 
of exports of the metal on the country’s 
trade balance. In spite of a decline in 
agricultural exports, primarily cocoa, which 
provided about half the total export value 
in 1967, preliminary data point to a sur- 


plus trade balance in 1968. 

New developments in the gold, bauxite, 
and diamond industries in 1968 gave rise 
to anticipated improvements in these sectors 
in the near future. During the latter part 
of 1968, several international oil com- 
panies were involved in negotiations with 
Ghana for offshore oil concessions. These 
activities could provide an area of future 
foreign investment for Ghana. 

During 1968, the Bank of Ghana relaxed 
some of the country’s monetary controls 
and increased commercial bank credit to 
some of the more productive sectors of the 
economy. Unemployment and underemploy- 
ment continued to be a major domestic 
problem during 1968 as did the servicing 
of foreign debts. Apparently Ghana’s gross 
national product again increased modestly 
in 1968 following the 3-percent rise in 
1967. 


PRODUCTION 


Recorded mine production in Ghana 
was limited to a relatively few commodities, 
almost all destined for the export market. 
Output of all these commodities declined 
in 1968. Bauxite output fell almost 20 
percent from the 1967 level while man- 
ganese ore output dropped approximately 
17 percent. Declines in gold and diamond 
production were modest, approximating 5 
percent and 4 percent, respectively. Quan- 
tity data for salt production, all for the 
domestic market, were not available for 
1968, but, on the basis of value, output was 
about 20 percent lower than in 1967. 

Output of the petroleum refinery at 
Tema was down slightly from the 1967 
level, but, more significantly there was a 
shift in the pattern of product balance in 
favor of the heavier products such as 
residual fuel oil. Probably most of the 


residual fuel oil was exported in 1968 as 
it has been for past years as Ghana has 
little internal demand for the product. 

The only recorded mineral commodity 
which registered a production increase in 
1968 was aluminum ingot which rose to 
108,902 tons in 1968 from 39,702 tons in 
1967. This increase represented the first 
year of capacity production of VALCO. 
The company reported reaching capacity 
rates in November of 1967 and the 1968 
output was about 5 percent over the rated 
capacity of the plant, indicating no major 
operating problems at the new installation. 
Achievement of full operation was approxi- 
mately a year ahead of schedule. 


1 Assistant to the Chief, Division of Inter- 
national Activities. 
2 Statistical assistant. 
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Table 1.—Ghana: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
METALS 
Aluminum: 
Bü. bie ues 250,386 819,267 322, 947 350,961 284,705 
Ü ⁰¹r nnn dd y VILI E 39,702 108,902 
/ eo ue A troy ounces.. 864,917 755,191 684, 395 762, 609 727,122 
Iron and steel: Steel semi manufacture e 8,000 e 8,000 e 12,000 e 12,000 
Manganese ore and concentrate 462,067 604, 023 587,332 498,389 413,829 
NONMETAIS 
COMO EG eos oe ³˙ A AA ³⁰ 6A m8 NA NA NA 230,440 
Diamond: 
Gem thousand carats.. 378 25 282 254 e 245 
Industrial................-..- do 2,290 2,248 2,597 2,288 e 2,202 
'Totül-- cui ecrit do 2, 668 2, 273 2,819 2, 537 2,447 
SAM. a need E ee ee 31,107 26,655 35,562 85,820 e 29,000 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Refinery products: 
Gasoline, aviation and motor 
thousand 42-gallon barrels. . 1,312 1,205 e 1,048 1,219 1,185 
Kerosine and jet fuel do.... 390 380 e 422 692 456 
Distillate fuel oil. do.... 2,000 1,957 e 1,467 1,397 1,456 
Residual fuel oil. do.... 1,755 1,635 e 1,683 1,555 1,931 
fr Oe eS do.... 14 e 14 286 39 
Dot! do- 5,474 5,191 e 4,634 5,149 5,067 


e Estimate. NA Not available. 


TRADE 


Minerals and metals trade in 1967 con- 
tinued to show a favorable balance; how- 
ever, trade in all commodities continued 
a deficit balance although smaller than in 
1966 as shown below: 


Value (million dollars) 


Mineral Total 
commodity commodity 
trade trade 
Exports 
196 8 42 188 
MOG otis se tc fo 54 240 
Imports 
1 CT 36 247 
0 8 39 256 


During 1967 values for the three leading 
mineral exports, comprising 78 percent of 
total mineral export value, were gold, 
$20.5 million; diamond, $12.4 million; and 
manganese ore, $9.0 million. Aluminum, 
unwrought, amounting to $8.5 million 
supplied 16 percent of total mineral ex- 


ports. The principal recipients of these 
mineral commodities were the United 
Kingdom, $27.8 million including all gold 
shipments; Netherlands, $4.5 million; Bel- 
gium-Luxembourg, $4.2 million; Norway, 
$4.1 million; and United States, $2.9 
million. 

Principal mineral and metal commodity 
imports were as follows: Crude petroleum, 
$8.8 million, mainly from the U.S.S.R.; 
aluminum oxide and hydroxide, $7.0 mil- 
lion, almost entirely from the United States; 
petroleum products, $6.4 million, mainly 
from the United States, the United Xing- 
dom, and Nigeria; iron and steel, $5.6 
million, chiefly from the United Kingdom 
and West Germany; cement, $4.9 million, 
chiefly from Poland and the United 
Kingdom. 

In 1967, the United Kingdom provided 
29 percent of Ghana’s imports and re- 
ceived 28 percent of the exports. The 
percentage total of trade with Communist 
countries dropped drastically during the 
year. 
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Table 2.—Ghana: Exports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


1966 


1967 


Principal destinations, 1967 


Aluminum: 
Ball auu aai 


Gold, metal, un- thousand troy ounces. . 
worked or partly worked. 

Iron and steel: Metal, scrap. .......-.........- 

Manganese ore and concentrate 


Nonferrous metal scrap, n.e.8................-- 


NONMETALS 
Diamond, all grades thousand carats.. 


MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Crude and 
partly refined. 
Refinery products: 


thousand 42-gallon barrels.. 


Distillate fuel oil. .............- do 
Residual fuel oil................ do.... 
r Revised. 


1 Less than V unit. 


311,011 300, 439 


r3 
690 


1 
598 ,967 
944 


1,999 
57 


5 
1,415 


39 , 582 
767 
3,103 
452,457 
1,056 


1,990 
(9 


8 
1,522 


United oko 241,640; Nether- 
lands 43, 

United Kingdom 12,726; Japan 
7,862; Argentina 5 368; Nether- 
lands 5 ,294. 

All to United Kingdom. 


United Kingdom 2,290. 

Norway 286,184; United States 
129,777; Canada 41,638. 

West Germany 408; United Kingdom 
246; Japan 286. 


Netherlands 618; Belgium-Luxem- 
bourg 606; United Kingdom 509. 
All to Italy. 


All to United Kingdom 
Italy 485; Senegal 351; Nigeria 311: 
United Arab Republic 122. 
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Table 3.—Ghana: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum: 
Oxide and hydroxide... uw „„ 18,614 116, 515 
Metal, including alloys: 
PP!!! 210 394 
Semimanufactureꝛmnmmdmmnnn nn „„ r 7,181 2,053 
Copper, metal, including alloys, all form 477 412 
Gold, metal, un worked or partly workeecdʒdd̃l. troy oun ces 610 
Iron and steel: 
Metal: 
Pig iron, ferroalloys and similar materials 1,379 682 
Steel, primary form LL LL c LLL LLL ecl LLL 222-2 l eee 381 832 
Semimanufactures: 
Bars, rods, angles, shapes, and sections 314,683 13,163 
Universals, plates and sheets 9,188 11,101 
Hoopand /h 8 141 188 
Rails and accessories 819 4,945 
)))! ³ðVW³//ſꝙ*⁰ò r ⅛ðſ/ſ ee te eas 916 2,138 
Tubes, pipes and fittingngssssssʒwmn „ r 14,038 9,724 
Castings and forgings, rouggg gg r1,182 627 
Lead, metal, including alloys, all form 1,355 386 
Platinum-group metals and silver: Metal, including alloys.......... troy oun ces 161 
Tin, metal, including alloys, all form long tons r 184 144 
Zinc, metal, including alloys, all form r 324 892 
NONMETALS 
Abrasives, natural, n.e.s_........-.-.--.-..-.-.-.-..------- value, thousand 1 $517 ? $85 
ö ] Ü 1. y y . y ee e 536,083 483,821 
Clays and clay products (including all refractory brick): 
Crude clays, n.&.8.- 5 ðxß ß y y 1, 090 505 
FOdUCIB. c cree s ⁰¹·¹ſſ E 7⅛˙- ] y eme dE E 8,310 3,089 
Fertilizer materials: 
r es Se ee os de ß seco 286 888 
Mets... r 5,280 322 
Gypsum and plasternsuũussss r 2,653 5, 647 
J)ͤõõĩõĩõö́ ä¼c⁵k—!! ¼.¼.5ꝛꝓ md y ð Se eee 8,185 8,8395 
fr yd oUER EMEN MEAM Meque 717 189 
Sodium and potassium compounds, caustic sda 8,459 3,065 
Stone, sand and gravel: 
Dimension %);’ ] A SEE T E EEEL E EA RE EA r 2,167 4,585 
Dolomite and magnesite kt „ 1,338 888 
Gravel and crushed roco ck 590 936 
Limestone (except dimension) ..............-.-.----------- nee eee -eeano 30 
Sand, excluding metal- bearing h nnn 2,851 164 
ur: 
Sulfur and unroasted iron pyrites............ >22- LLL cL cL eee 189 320 
Sulfürie acid ĩ ˙ ꝙy/ſ ³⁰ ³ lense be ci e ee ore M EE r 1,533 598 
Tale, steatite, soapstone, and pyrophyllite.............-.--.. 2l eee 822 883 
MINERAL FUELS AND RELATED MATERIALS 
Coal and coke, including briquets l 53,8377 29,809 
Gas, hydrocarbon..................- Mc FCC 42-gallon barrels. . 85 448 
Petroleum: 
Crude and partly refined..................... thousand 42-gallon barrels.. 4,819 5,709 
Refinery products: 
(( ro Rt do..... 70 16 
Kerosine and jet fuel EP V PR do 66 201 
, . e d uo UE do r 9 48 
III ³W˙⅛¹8 ³%»W-mi ͤ ⁰0ʒ=ßm md do r 82 131 
EI ⁰0myiA wee ͥ yd PD do r 180 254 
e d ecu ilL ET Eau. do r 407 645 
Mineral tar and other coal-, petroleum- or gas- derived crude minerals 625 188 
r Revised. 


11 cedi 81.17. 
21 cedi =$0.98. 


COMMODITY REVIEW 


Bauxite. 


METALS 


New bauxite deposits at Ichi- 
niso were being developed by the British 
Aluminum Co., Ltd., as deposits at nearby 


Kanaiyerebo were nearing exhaustion. A 
new plant under construction to replace 
facilities at Awaso was scheduled for com- 
pletion early in 1969. It will include trans- 
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porting, crushing, and washing facilities. 
Bauxite production capacity will be about 
400,000 tons annually. 

It was reported that prospecting for 
bauxite also was underway in the Kibi 
and Ejuanema areas. 

As of 1968, all of Ghana's bauxite pro- 
duction was exported, virtually all to the 
United Kingdom. Alumina for use in the 
aluminum smelter at Tema was imported 
from the United States. Preliminary sur- 
veys indicate that investment approaching 
$70 million would be necessary to provide 
domestic alumina facilities. VALCO has 
stated its intent to continue examining 
the feasibility of using domestic materials 
wherever possible. 

However, in view of the $120 million 
invested in the Tema smelter, it is not 
likely that another major investment in an 
indigenous alumina plant to use domestic 
bauxite will be made in the near future. 


Gold.—Late in 1968, Lonrho Ltd. of 
the United Kingdom bought out the 
Ashanti Goldfields Corp. Ltd. also of the 
United Kingdom. Lonrho Ltd. has wide- 
spread interests in Africa and some dissent 
arose in Ghana over the fact that the com- 
pany had holdings in Rhodesia. The Ghana 
Government issued a statement that the 
transfer of ownership in no way infringed 
the Southern Rhodesia Sanctions Decree 
1968 (National Liberation Council Decree 
290). After negotiations with Lonrho off- 
cials, the Ghanaian Government granted 
Lonrho, Ltd., a 50-year lease to work the 
Ashanti goldfields in return for the sur- 
render of the 90-year lease held by Ashanti 
Goldfields, Corp. Ltd. granted in 1897. 
Under terms of the new contract, Lonrho 
will operate the Obuasi mines in central 
Ghana. In payment for the new lease, 
Lonrho is to issue new shares totaling 20 
percent of Ashanti's capital to the Ghanaian 
Government with an option to purchase a 
further 20 percent of the shares at a price 
of $2.40 per share. Milling capacity is to 
be increased from an average 52,000 tons 
(yielding 40,300 ounces gold) to at least 
80,000 tons per month within 2 years and 
to over 120,000 tons per month by 1974. 
With the change in ownership, the Govern- 
ment anticipates that the country will have 
a more significant role in the mining 
operation.* 

Alluvial gold deposits have been located 
in the Ofin River in central Ghana. A 
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Soviet geological team and members of the 
Ghana Geological Survey Department have 
estimated the deposits to be of sufficient 
economic value to be commercially de- 
veloped. 

The Government granted $1 million to 
the State Gold Mining Corp. to develop ore 
remaining in the abandoned Donkoto gold 
mine at Bibiani. 


Iron Ore.—It was reported that two 
major iron deposits of commercial impor- 
tance had been discovered. One is north 
of Takoradi in the Opan-Mansi Forest 
Reserve, the other at Shiene near the Togo 
border. 


Mercury.—Despite reports to the con- 
trary the Director of the Ghana Geological 
Survey states that no deposits of mercury 
had been found in the Sampa area. Studies 
on sulfide mineralization in the area con- 
tinued at yearend. 


NONMETALS 


Cement.—Ghana’s second cement plant, 
located at Takaradi Harbor, was opened 
in December 1968. The $3.3 million opera- 
tion, built by the Polish firm of Cekop, 
has an annual capacity of 500,000 tons. 
It will be operated by the Ghana Cement 
Works Ltd. The plant will use imported 
clinker until local sources of raw materials 
for a completely integrated plant become 
available. 

An embargo was to be placed on cement 
as the two plants (the older plant at Tema 


was built in 1964 with a 200,000-ton 
annual capacity) could satisfy national 
requirements. 


Clay. Production of china clay for ex- 
port from an unidentified location was 
reportedly to start early in 1968. 


Diamond. The Consolidated African 
Selection Trust, Ltd. (CAST), by far the 
largest and most efficient diamond producer 
in Ghana, continued to produce 90 percent 
or more of the annual output. Five washing 
plants, Nos. 8 to 12, were working at near 
capacity. The new, more efficient No. 12 
plant was being used to re- treat old tailings 
from the No. 7 plant, shut down early in 
1968. As of March, the number of CAST 


3 Industrial Minerals. V. 16, January 1969, 


p. 35. 
4 Mining Journal (London). V. 272, No. 6988, 
Jan. 31, 1969, p. 97. 
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employees totaled 2,728 including 84 
African supervisors and 66 expatriates. 
Average annual production per worker was 
915 carats. Over 300 of the African em- 
ployees make up the security force.“ 

The Commission for Lands and Min- 
eral Resources, on December 30, announced 
a new Board of Directors for the State 
Diamond Marketing Corporation, and Gov- 
ernment approval of five marketing methods 
to be used by the Corporation. For the first 
time CAST is to be represented on the 
Marketing Corporation's Board of Directors. 

The five methods of marketing diamond 
are as follows: 

1. Sales by tender. Every 4 months a 
single consignment of diamond will be 
offered on a bid basis to licensed buying 
agents in Accra. Not more than two buyers 
from outside Ghana may be admitted. A 
reserve price on the tender and the total 
number of carats to be disposed of annually 
is to be agreed upon by the Board of 
Directors. 

2. Sales by allocation. Every 4 months 
each of the registered buyers would be 
offered a consignment at a set price on a 
"take-it-or-leave-it'" basis. 

3. Sales through the Marketing Corpora- 
tion's Antwerp office. A reasonable quantity 
to be sold annually through this outlet to 
enable the corporation to conduct market 
research and ascertain world demand. 

4. Sales to local industries. The Ministry 
of Industries is studying several applica- 
tions for the establishment of processing 
industries in Ghana. If and when applica- 
tions are approved, an adequate supply of 
diamond will be guaranteed. 

5. Special sales. Presumably the Market- 
ing Corporation will sell to nonregistered 
buyers who express an interest and offer 
a good price. 

These marketing methods are to be used 
for 6 months, during which time the Board 
wil compare relative advantages and in- 
vestigate other methods to increase foreign 
exchange earnings.“ 

A large-scale diamond dredging opera- 
tion was being considered for the Birim 
River. 

Diamond production data in Ghana rep- 
resented sales to the State Diamond Market- 
ing Corporation. Neither smuggled amounts 
nor what CAST or other producers hold 
back for later release have been included in 
the data. As of 1968 the African Indus- 
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try" was theoretically composed of about 
260 licensed diggers who hired workers on 
a commission basis. The licensee was sup- 
posed to sell his winnings to the Marketing 
Corporation. In 1967, licensees sold only 
18,800 carats to the Corporation as com- 
pared with 1.2 million carats in 1961. 
Smuggling was stimulated by the strict 
exchange controls imposed in 1960 and 
further by the creation of the Marketing 
Corporation in 1963. Estimates of the 
annual foreign exchange loss to Ghana 
caused by diamond smuggling ran as high 
as $14 million. The new marketing system 
and the softening of Nigerian currency 
because of the civil war in that country 
may reduce the amount of smuggling and 
bring forth (as production) some of the 
diamonds held off the market by licensees. 


Lime.—A plant was to be established 
at New Duffour to produce quicklime from 
oystershell deposits in the Volta Basin area. 
The buildings were completed and produc- 
tion is to start when the necessary machin- 
ery is received and installed. 


Limestone.—A survey of limestone de- 
posits at Nauli, made by the Geological 
Survey Department, indicated that the 
deposits contain at least 400 million tons 
of stone suitable for the production of 
cement. 


Mica.—Production of mica for export 
was due to start early in the year. Location 
of the operation was not available. 


MINERAL FUELS 


Natural Gas.—Rumanian technicians re- 
portedly have found natural gas in non- 
commercial quantities in the Keta Basin. 


Petroleum.—After obtaining its crude 
petroleum suppplies for a year from the six 
companies that market in Ghana (Septem- 
ber 1967 through August 1968), the Gov- 
ernment contracted with the Soviet Union 
for 700,000 tons (approximately 5 million 
barrels) of crude oil to be delivered in the 
year beginning September 1, 1968. This 
amount is about 900,000 barrels short of 
capacity refinery needs for a year. The 
marketing companies had taken over the 
supply function from the U.S.S.R. the year 


5 U.S. Embassy, Accra, Ghana. State Depart. 
ment Airgram A-51, Feb. 27, 1969, pp. 3-4. 

9 U.S. Embassy, Accra, Ghana. State Depart- 
ment Airgram A-5, Jan. 4, 1969, pp. 2-3. 
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before by offering the prices that were in 
effect before June 1967, and agreeing to 
dispose of the surplus residual fuel oil 
produced at the refinery in excess of 
domestic demand. 

Apparently Ghana has chosen to take 
Soviet crude oil to work off a $15 million 
trade surplus with the country. In the 
spring of 1968, Ghana had signed a barter 
agreement with the U.S.S.R. that included 
crude oil as a possible trade item. Although 
the price of the Soviet supplied crude has 
not been announced, it probably is quite 
low and the attractive price coupled with 
the trade surplus outweighed the offers 
made by the marketing companies for the 
same period. No information was available 
as to the source of supply for the remaining 
potential refinery demand or on the method 
of disposing of the anticipated excess resid- 
ual fuel oil obtained from refining Soviet 
crude. 

Several oil companies were negotiating 
with the Ministry of Land and Natural 
Resources over prospecting license agree- 
ments for offshore blocks in the Gulf of 
Guinea. By the December 31 deadline, six 
companies had signed for blocks for which 
they had negotiated. Texaco Ghana Petro- 
leum Co., Ltd., took the largest amount, 
signing for Blocks 7 to 9, 11 and 12, total- 
ing about 2,000 square miles. Jack Gryn- 
berg and Associates, with Standard Oil Co. 
of California, have Blocks 6, 13, and 16 
for a total of 1,174 square miles. Mobil 
Exploration Ghana Inc. took Blocks 4 
and 5 covering about 1,070 square miles. 
Other license holders are Frontier Ghana 
Oil Ltd., in association with Union Carbide 
Petroleum Co., who have Blocks 19, 20, 25, 
and 26; the combine of Signal Explora- 
tion and Development, Occidental of 
Ghana, and Amoco Ghana Exploration Co., 
each holding a one-third share in Blocks 
10, 14, 15, and 15A with Signal to act 


as operator (Blocks 10, 14, and 15 were 
originally obtained by Simons Royalty 
Corp. and later turned over to the com- 
bine); and The Israel National Oil Co. 
Ltd., Blocks 21 to 24, where Rumanian 
surveyors had previously found noncom- 
mercial shows of natural gas. Offshore 
Blocks 1 to 3, 17, and 18, and onshore Blocks 
27 to 35 remain unallocated. The disposi- 
tion of these blocks is not yet clear.“ 

The agreements were reported to be 
valid for 30 years and renewable for 
another 10 years. The companies will pay 
$7,000 a block plus $25 annual rent a 
square mile in the first year, rising to $50 
a square mile in the third year. Drilling 
is to start within 18 months and at least 
one well is to be completed to 12,000 feet 
within 2 years. A $150,000 bonus is to be 
paid 6 months after contract date for each 
500 square miles of concession. Another 
$500,000 is to be paid within 30 days of 
commercial oil discovery; $1 million when 
exports average 100,000 barrels daily; and 
$2 million when exports reach an average 
200,000 barrels daily. Rent will rise from 
$150 a square mile in the first year of 
development to $500 in the fourth and 
subsequent years. Royalties will be 12.5 
percent of the posted price of crude and 
will be treated as an expense item, tax 
being payable at 50 percent. Each licensee 
is to give $50,000 per year toward the 
establishment and maintenance of a petro- 
leum or petrochemical department at a 
Ghanaian university.? 

It was reported that Rumanian techni- 
cians drilling for oil failed to locate any 
exploitable oilfields and closed operations 
in mid-1968. 


7 Oil and Gas Journal. V. 67, No. 2, Jan. 13, 


1969, p. 66. 
8 Standard Bank Review, February 1969, p. 29. 
9 Oil and Gas International. V. 9, No. 2, 
February 1969, p. 81 
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The Mineral Industry of Greece 


By Bernadette Michalski! 


Petroleum refining and the metals indus- 
try were major contributors to the 6.5-per- 
cent increase recorded in Greece's industrial 
production in 1968; the industrial produc- 
tion increase in 1967 was only 3.3 percent. 
Output gains in petroleum and aluminum 
were chiefly the result of investments prior 
to 1967. 

The nation's gross national product rose 
5.6 percent in current prices to a level of 
$6.5 billion. Among the factors contribut- 
ing to Greece's economic revival were 


liberalization of credit controls, develop- 
ment of a favorable climate for foreign 
investors, and availability of public funds 
for surveys and development. Foreign in- 
vestors including Péchiney, Allgemeine 
Elektricitaets Gesellschaft, and Texaco 
Overseas Petroleum Co., were actively 
engaged in exploration, technical assistance 
and direct financing. The Greek Govern- 
ment made available $4.5 million in public 
funds for mineral surveys during the year. 


PRODUCTION 


Production of minerals and particularly 
metals made appreciable gains in 1968. 
Ferronickel and lead metal production in- 
creased by more than 50 percent each, steel 
ingot production increased by 36 percent 
and primary aluminum increased by 5 
percent over that of the previous year. 
Nonmetal production remained relatively 
stable with only significant increases re- 
corded in phosphatic fertilizer and cement 
production. Petroleum refinery production 
based entirely on imported crude increased 


by 20 percent. Lignite output, at present 
Greece's sole indigenous mineral fuel source, 
increased by 12 percent. 

Investment in exploration, development, 
and expansion in various branches of the 
mineral industry envisages increased min- 
eral output in the next 5-year period. Areas 
of particular growth are bauxite, alumina, 
aluminum, petroleum products, lignite, 
fertilizers, and cement industries. 


1 Foreign mineral specialist, Division of Inter- 
national Activities. 
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Table 1.—Greece: Production 


of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 » 
METALS 
Aluminum: | | | 
Bauxite, gross weight. thousand tons 1,047 1,270 1,371 1,659 1,750 
Alumina, gross weight...............- .d 78,000 175,000 200, 000 
Metal, prime,, 36, 000 72, 000 76,000 
Chromite-... occ ecu ona cheeses dee 50,900 50,600 55,800 12, 000 NA 
Iron and steel: 
Iron ore and concentrate.............  ........- 6,000 26,000 17,000 12,000 
Pig iron thousand tons 164 463 NA NA NA 
Steel ingots and castings. ...... do- 210 210 210 160 218 
ee semimanufaetures do 248 271 315 380 400 
Concentrate, metal content 8,130 9,640 e 9,750 e 9,750 e 9,760 
Metal, primar 4,128 r 5,817 r 5,400 6,587 8,861 


" enu UMP 90,000 80,000 90,000 80,000 80,000 
ckel: 
Mine output, metal content...........  ........- 645 1.490 2,158 8,735 
Ferronickel, (24-28 percent nickel)..... .........  ......... 1,200 9,149 14,104 
7J%///%ö)))).ö¶õ. ⁵ ñ ß urea dde | NA 264 
Silver, metal thousand troy ounces.. 164 189 188 288 267 
Zinc concentrate, metal eonten t 10,850 10,580 7,800 10,400 10,611 
NONMETALS 
Abrasives, emery...........-.--.......--- 7,600 7,600 7,600 7,600 7,600 
Barite, refined. ........... thousand tons 60 58 50 64 65 
Gee hydraulic................- do.... 2,672 8,212 8,588 3,450 4, 000 
Bentonite S Di E eL ou do.... 99 50 90 120 180 
eee ce tccewe cuss do.... 50 r 68 r 62 70 70 
Fertilizers, manufactured: 
Nitrogenoun s do- 128 NA 228 700 220 
Phosphatic..................- do.... 168 NA 549 790 
Gypsum and anhydrite............. do 141 100 120 210 215 
Magnesite: 
r. ³⁰· AAA do- 360 315 375 425 400 
Dead burnddd do 4 70 100 100 
Caustic ealeined—ꝛ ..------- do 55 49 40 35 28 
eilte Ux eee do- 40 30 100 120 129 
PUM ICG iss 222-2259. 2 cmankeee do.... 229 200 800 850 288 
Pyrite: | 
Gross weight do.... 116 104 135 180 210 
Sulfur eontent do- 54 49 63 84 98 
Salt, all types do- 101 87 91 95 99 
Stone, dimension: Marble do- 131 128 147 150 152 
J ⁰Ü.ͤ.r ( ĩ 8 3,764 3,500 3,500 5,000 4,500 
MINERAL FUELS AND RELATED MATERIALS 
Coal: Lignite............- thousand tons 8,859 5,080 4,840 5,000 5,600 
Fuel briquets: Lignite briquets...... do... 160 175 185 100 100 
Gas, manufactured million cubic feet... 425 426 888 NA 886 
Petroleum, refinery products: 
asoline: 
Aviation thousand tons 31 32 167 266 325 
MotoTL᷑kMMü -2222.2 ..- 93 3 252 240 820 401 
Keros ine 8933 145 188 154 89 
Distillate fuel oils d 17 ds 
/ is 0 
Diesel oũ—— LIII do- 585 595 761 1,096 1,818 
Residual fuel oil............... 9 710 687 1, 885 1,706 1,768 
Liquefied petroleum gas do 33 46 61 
Asphalt and bitumen do.... 64 81 65 66 76 
Refinery gases 0...- 16 16 NA NA NA 
i eel eens do.... 13 14 41 10 12 


* Estimate. P Preliminary. t Revised. NA Not available. 


TRADE 


Greece’s 1967 mineral exports increased 
in value by about 50 percent over those of 
1966. About 70 percent of this increase was 
attributed to expanded exports of nonferrous 
metals, particularly aluminum. Minerals 


accounted for 16 percent of Greece’s total 
commodity exports. The European Eco- 
nomic Community (EEC) continued as 
the principal market receiving more than 
half of the mineral export. Mineral com- 
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modity imports accounted for 18 percent 
of total commodity imports by value. The 
value of mineral imports again declined 
about 2 percent in 1967. Small reductions 
in imports of metals and fertilizers con- 
tributed to the reduced import value. About 
40 percent or $87.7 million of mineral 
imports represented crude oil and petro- 
leum products and $64.4 million or 30 per- 
cent was attributed to iron and steel. The 
EEC continued as principal supplier in 
1967 with imports from that area valued 
at nearly $80 million. The relationship of 
mineral trade to total commodity trade 
in recent years was as follows: 


Value 
(million dollars) 
Mineral Total 
commodity commodity 
trade trade 
Exports: 
1963 8 32.2 327. 8 
1966... 88 52.2 406.0 
19081... 8 78.6 495.2 
Imports: 
1965... .---------- 228.9 1,183.7 
1983s 8 220.7 1,222.9 
1989; .pz 216.8 1,186.3 


Table 2.—Greece: Exports of 


mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Bauxite and concentrate 
thousand tons 
Metals, including alloys: 
Unwrought.........- 
Semimanufactures. . .. 


Metal, including alloys: 
Sctan. 42e 8 
Semimanufactures - ... 

Iron and steel: 

Ore and concentrate, 

except roasted pyrite.... 

Roasted pyrite 

Steel, primary forms 

Semimanufactures: 

Bars, rods, angles, 
shapes, sections ales 
Universals, plates and 
sections 3 
Tubes, pipes and 
fittin 
Lead, ore and concentrate 
Manganese ore and concentrate. 
Nickel metal, including alloys, 
all form 
Zine: 
Ore and concentrate....... 
Metal including alloys, 
all forms (scrap)--..-..- 
Other: Ash and residues con- 
taining nonferrous metals 
NONMETALS 
Abrasives, natural, n.e.s.: 

Pumice, emery, natural 

corundum, etc........-- 

Grinding and polishing 

wheels and stones 
Barite and witherite 
Cement 
Clay and clay products: 

Crude clays, n.e.s 

Products: 

Refractory (including 
nonclay bricks)....- 
Nonrefractory.......- 
Fertilizer materials, manu- 
factured: 

Phosphatic..............- 

Other. 2-2 m2 neis 

Magnes ite 
Pyrite (gross weight) 
Stone, sand and gravel: 

Dimension 1 crude and 


1 ä 
Sulfuric aei ccc 
Other nonmetals: 


Slag, dross, and similar 
Waste, not metal bearing. 
MINERAL FUELS 
AND RELATED MATERIALS 
Petroleum refinery products: 
Gasoline (including 
natural) 22 
Kerosine and jet fuel. 
Distillate fuel oil 
Residual fuel oil 
Lubriceantss --------- 
Mineral tar and other coal, 
petroleum, or gas derived 
crude chemi 


1966 


1,169 


20, 671 
220 


177 
447 
10,260 
24 ,042 
488 
20, 738 
98 


1,724 


192,748 


127 
48,816 
205,107 


99,599 


146,294 
6,080 


25, 881 


225 
20, 686 
201 


70, 886 


2, 726 
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1967 


1,132 
59,917 
2,200 
13 , 489 
159 


120, 707 


88 
62, 847 


353, 920 
118,527 
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Table 3.—Greece: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


amma 
Oxide and hydroxide.....--------------- 
Metal, including alloys: 
Unwrought MERITI SS 


Semimanufaeture s 


Arsenic trioxide, pentoxide, and acids 
Chromium oxide and hydroxide. ............. 
Copper: 

Ore and concentrate 

Metal, including alloys: 

Unwrought: 
Blister and other unrefined, 
unalloyed. 


Refined, unslloyed..............- 
Semimanufacturee s 

Iron and steel: 
Ore and concentrate 


Metal: 
Pig iron, including cast iron 
Sponge iron, p 
Spiegeleisen............-..-.......- 


Ferroalloys: 
Ferromanganese.......-..-....- 
Oth 


Steel, primary forms......thousand tons 


Semimanufactures: 
Bars, rods, angles, shapes, do 
sections. 
Universals, plates and sheets do 
Hoop and strip do 
Rails and accessories do 
CCF do 
Tubes, pipes, and fittings do 
Castings and forgings, rough do 
Lead: 
Ore and concentrate. 
I. ð MERE 
Metal, including alloys: 
Unwrought.........-...-...--...... 
Semimanufacture s 
Mercur 76-pound flasks.. 
Molyb enum metal, including kilograms.. 
alloys, all forms. 
Nickel metal, including alloys, all forms 
Pla "n um-group metals and silver, including 
"Platinum group.......- value, thousands 
rr ————— — 9 
1 metal, including alloys, all long tons.. 
Titanium OXIQUR 25 Gosek cre 


Tungsten metal, including value, thousands 
alloys, all forms. 


See footnotes at end of table. 


1966 


89,949 


4,912 
652 


405,216 


27,894 


840 


1967 


201 
1,744 


2,459 
1,122 


161 
168 


1,696 


8,618 


8,618 
487 


178,058 


27, 748 


555 
582 


788 
1,118 


49 


Principal sources, 1967 


All from Australia. 
France 1,686. 


anaes Pie Anta 384; United 
West Germany 409; France 251; 


rund 100: 
West Germany 124. 


Algeria 937; Morocco 659. 


Zambia 4,089; Congo (Kinshasa) 
2,086; Congo E. 988; 
Bi elgium-Luxembo M Kinn 

Zambia 4,089; Congo inshasa) 


,086. 
West Germany 189; Italy 70. 


Liberia 85,589; Tunisia 69,947; 
Algeria 20,008. 


U.S.S.R. 11,076; West Germany 4,627; 
East Germany 4,500; Bulgaria 


8, 

United Kingdom 287; West Germany 
97; Italy 84. 

Republic of South Africa 579. 


Republic of South Africa 641. 
Republic of South Africa 654; France 


4: 128. 
Frans West; Seman 18; 


West Gamay? 7. 
West Germany 48; France 38. 


West Germany 36; Belgium-Luxem- 
bourg 34; United Kingdom "in 

Belgium-Luxembourg 88; Wes 
Germany 20; Italy 12. 

West Germany 5; nce 2; Austria 1. 

n Germany 2: Belgium-Luxem- 


1; Austria 1. 
Wart Gerace be 5; Rance 2; United 


Kingdom 2; Italy 2 i 
i and France less than one half 


Morocco 6,008; 2,281. 
France 784; West Germany 146. 


United Kingdom 792; Mexico 568; 
Republic of South Africa 538. 

Netherlands 115. 

Italy 819; West Germany 29. 


West Germany 29. 


NA. 
West Germany $232. 
Malaysia 114; Netherlands 60; 
United Kingdom 29. 
Meet ei 1,089; United King- 
om 
West Germany $47; Netherlands $28. ] 


France 206; hid Germany 78; 
Netherlands 7 
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Table 3.—Greece: Imports of mineral commodities— Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
METALS—Continued 
Zinc—Continued 
Metal, including alloys: 
Unwroug Deeg A 7,942 7,498 is 1 pana 2,817; Zambia 
Semimanufactures............-.-..- 224 287 Poland 112; West 6 58; 
United States 54 
Other: 
Ore and concentrate r 295 250 Australia 203; United Kingdom 47. 
Ash ne residue containing nonferrous 127 55 NA. 
metal. 
Metals, including alloys, all forms: 
Metalloids...................-...-- 73 26 West Germany 5. 
ADAI alkaline earth, and rare-earth 4 8 NA. 
Pyrophoric hr eis 2 8 NA. 
Base metals, including alloys, all forms. 59 117 France 49; Japan 29. 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, etc. ... 32 158 Mainly from West Europe. 
Grinding stones 256 288 West Germany 40. 
rr y rums 3,911 5,514 Republic of South Africa 2,830; 
anada 1,466; U.S. S. R. 1,156. 
Cement 2265.25 wü lar cee 1,859 1,100 Denmark 664; France 389. 
irs 8 clay products (including all refractory 
Crude clays, refractory.................. 17,988 22,427 United Kingdom 16,007; West 
Germany 2,635. 
Products: 
Refractory (including nonclay bricks). 28,721 15,007 West Germany 4,771; France 2,405; 
1M 2,062; United Kingdom 
Nonrefractory/ 8,190 8, 078 Italy 6,238. 
Diatomite and other infusorial earths......... 1,430 1,389 Yugoslavia 1,047. 
Feldspar and fluorspar. ....................- 865 1,491 Italy eget Canada 818; West Ger- 
many 
Fertilizer materials: 
Crude: 
Nitrogenous NNUS 7,978 969 Chile 525; West Germany 390. 
Phosphatic.......... thousand tons 227 332 Tunisia 176; Morocco 105; Senegal 50. 
Manufactured: 
Nitrogenous................. do.... 156 140 France 39; Italy 34; West Germany 
29; United States 23. 
e CFF do- 21 18 Tunisia 12; Italy 6. 
JJJ;öÜ%o occu leue do 28 18 France 15. 
Other, including mixed........ do 52 48 Italy 28; France 10; Belgium-Lux- 
| embourg 5. 
Ammonia.............-.......-- do 10 15 Italy 7; Denmark 3. 
5 n . ee ee 294 260 West Germany 107. 
My Deum and plasters.___....-..._---.-_---- 412 758 West Germany 441. 
agnesite..... k 840 394 Austria 338. 
Mica: 
Crude, including splittings and waste 80 22 India 2. 
n including agglomerated splittings- 9 9 Belgium-Luxembourg 6; India 1. 
Natural, crude.......................-- 141 184 Mainly from West Europe. 
Iron oxides processed 3602s 8 950 985 West Germany 932. 
Precious and semiprecious value, thousands $34 $32 France $14; Switzerland $12. 
stone, except diamond, synthetic. 
Pyrite (gross weight) - 2,804 ....... 
Sodium and potassium compounds: 
Caustic sda 89,859 29,086 Italy 21,518; France 8,682. 
Caustic po tas 15 226 France 81; West Germany 53; East 
Germany 61. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked............ 426 798 West 5 461. 
Worked . coches. 695 1,303 Italy 67 
Dolomite, e Side tory grade 144 770 Italy 455: Belgium-Luxembourg 170. 
Gravel and crushed rock... kk 230 146 Mainly from West Europe. 
Quartz and quartzite. - FFC REO HN 289 603 Italy 317. 
sar Sand, excluding metal bearing...........- 46,676 54,888 Belgium-Luxembourg 49,642. 
ur: 
Elemental, all form 48,514 42,900 France 42,854. 
Sulfur dioxide— 10,436 NA 
Sulfuric seigagagaaal... — 39,398 22,351 Italy 15,055; France 3,611. 
Tale, steatite, soapstone, and pyrophyllite 182 1,827 France 1,151. 


See footnotes at end of table. 
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Table 3.—Greece: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
NON METALS—Continued 
Other nonmetals, n.e.s.: 
Jö ²¹. AAA 8 258 211 Mainly from West Europe. 
Oxides and hydroxides of magnesium, 38 48 Do. 
strontium, and barium. 
Bromine, iodine and fluorine............- NA 
Building materials of asphalt, asbestos and 461 867 Austria 176; Netherlands 92. 
fiber cement and unfired nonmetals. 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black. ...................-....--.--- 1,081 962 Italy 726. 
Coal, all grades, including thousand tons 186 116 Poland 89; U.S.S.R. 37; West Ger- 
briquets. verd 80. 
Coke and semicoke...................- do...- 262 128 wer 5 y 78; Czechoslovakia 22; 
y e 
Gas, tur, dee EBORE 4,699 14,891 Italy 14,258. 
Hydrogen, helium, and rare gases 14 96 Mainly from West Europe. 
etroleum: 
Crude and partly refined. thousand tons 8,118 8,992 Saudi Arabi 1,694; Iraq 768; U.S.S.R. 
671; Iran 486. 
Refinery products: 
Gasoline, including natural do 166 97 U.S.S.R. 68; United Arab Republic 21. 
Kerosine and jet fuel do.... 7 16 Italy 11. i 
Distillate fuel oil do.... 478 457 55 Italy 98; United Arab 
ublie 89. 
Residual fuel oil do 818 591 U.S. S. R. 298; Italy 88; France 66. 
Lubricant e do 38 49 France 10; Netherlands 9; United 
Kingdom 9; Italy 8. 
Other: 
Petroleum coe do 11 28 United States 23; France 4. 
7)7FFGC0 IM ME do.... tb 8 West Germany 6. 
t Revised. NA Not available. 


COMMODITY REVIEW 


METALS 


Aluminum.—Greece’s sole primary pro- 
ducer, Aluminium de Greece S.A. (ADG), 
launched an expansion program at its 
2-year-old Distomon plant near Antykira 
Bay, raising total investment in the plant 
to $166 million. The initial alumina capac- 
ity of 250,000 tons was increased to 275,000 
tons by yearend and a capacity of 450,000 
tons was proposed by 1970. Aluminum 
ingot capacity, originally 75,000 tons, was 
expanded to 83,000 tons by yearend. 
Proposed ingot capacity for 1970 was 
90,000 metric tons. As the nation’s electric 
power facilities are limited, capacity for 
alumina production is increasing at a 
greater rate than aluminum capacity, per- 
mitting further growth in alumina exports, 
estimated at 50,000 tons in 1968. 

About 85 percent of 1968 ingot output 
was exported, principally to France and 
Belgium. In addition to expanding metal 
production facilities, ADG has extended 
into bauxite mining operations and alu- 
minum fabricating facilities by acquiring 
ownership in Delphi Bauxites, S.A., and in 
Viohalco Aluminum, S.A. 


The construction of a second reduction 
plant with probable location at Messolonghi 
was under consideration. Possibly financed 
by Aristotle Onassis at $250 million, the 
refinery will have an annual capacity of 
500,000 tons of alumina and 120,000 tons 
of aluminum in 1978. Fifty percent of total 
capacity will be achieved by 1975. 

Proven domestic bauxite reserves at more 
than 50 million tons will sustain the ex- 
panded alumina and aluminum output for 
a number of years. In addition, consider- 
able exploration work was conducted by 
Bauxitai Parnassou, Bauxitai Eliconos, and 
Bauxitai Barlos Hellas. The Eleusis Bauxite 
Mining Company, producing nearly a 
quarter of the total 1968 bauxite produc- 
tion, discovered a bauxite belt on the slopes 
of Mount Oiti. A conservative preliminary 
estimate of the deposit was 5 million tons. 


Lead.—Compagnie Francaise des Mines 
du Laurium launched a modernization pro- 
gram at its Laurium smelter with an even- 
tual goal of increasing capacity to 20,000 
tons annually. Raw material for the smelter 
includes mixed lead-zinc-silver sulfide ores 
from the Laurium mine and imported lead 
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concentrates principally from Morocco. 
Silver is also recovered domestically, zinc 
is exported in concentrates. Further ex- 
ploration of the Laurium deposit was con- 
ducted during the year but no significant 
results were reported. 


Nickel.—The Larco (Mining and Metal- 
lurgical Company of Larymna, S.A.) nickel 
smelter began production of electrolytic 
nickel after 1967 test runs proved success- 
ful. The entire smelter output of ferro 
nickel and electrolytic nickel valued at 
$16 million was exported. The Larco plant 
has capacity for production of 50,000 tons 
of steel billets as a byproduct of processing 
domestic laterite ores. 


Uranium.—Government sponsored ex- 
ploration for uranium was conducted in 
Macedonia and Thrace. Exploratory drill- 
ing was completed near Vathi, Kilkis 
Nome. On the basis of three 100-meter- 
depth and one 200-meter-depth test holes, 
the uranium bearing ore deposit was esti- 
mated at 25 million tons. Further studies 
were undertaken for quality and exploit- 
ability. 

During 1968 four U.S. firms (Susque- 
hanna Corp. General Refractories Co., 
Jack Gynberg Associates, and International 
Mineral Engineers) expressed interest in 
exploration and development of Greek ura- 
nium deposits. No concession agreements 
have as yet been reached. 

Interest in uranium exploration has been 
spurred by the Greek Government decision 
to install a nuclear-energy powerplant of 
300- to 500-megawatt capacity. Representa- 
tives from the United States, United King- 
dom, and West Germany have expressed 
interest in construction of the nuclear 
powerplant. 


NONMETALS 


Cement.—The 4-million-ton output in 
1968 virtually balanced consumption re- 
quirements for cement. Anticipating future 
consumption growth to 4.2 million tons in 
1969 and 6 million tons in 1975, several 
major producers announced expansion and 
development programs during the year. The 
General Cement Co., S.A., investing $17 
million in 1970-73, plans installation of 
a 2,500-ton-per-day-capacity kiln at its 
Volos plant, as well as the expansion and 
modernization of its Drapestona plant and 
distribution centers at Thessaloniki, Rion, 
and Heraklion. The Titan Cement Co. 
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announced a $7.3 million investment in 
plant expansion and improvements, a new 
grinding mill, and the development of new 
limestone quarries. 

The Hellenic Cement Company placed 
the $8 million Drepanon cement manufac- 
turing plant in operation in late 1968. The 
plant’s productive capacity is 350,000 tons 
of gray portland, high-early-strength, and 
masonry cement. 


Magnesite.—Greece’s leading magnesite 
producer and exporter, Société Financiere 
de Gréce S.A. (SFG) commissioned a third 
rotary kiln in 1968, raising annual capacity 
from 60,000 to 100,000 metric tons at the 
Mantoudi operations on Euboea Island. 
Other SFG expansion programs underway 
include the construction of an ore dressing 
plant at Paraskevoremma and the expan- 
sion of the ore dressing plant at Kakavos. 


MINERAL FUELS 


Lignite.—Lignite, Greece's only mineral 
fuel resource, is mined principally at Ptole- 
mais, Aliveri, and in Megalopolis. Extensive 
development has been undertaken to triple 
production to 15 million tons by 1973. Most 
of the development work is centered at 
Megaloupolis where a West German con- 
sortium headed by Allgemeine Elektri- 
citaets Gesellschaft (AEG) has invested 
$85 million to develop the 400-million-ton 
reserve deposit and establish a 250,000 
kilowatt capacity power station. The power 
station will consume 4.5 million tons of 
lignite annually generating 1.5 million 
kilowatt-hours annually. The mines and 
powerplant are scheduled to be operational 
by mid-1970. 

A 17-kilometer conveyor belt and a 
4,500-cubic-meter-per-hour capacity loader 
was installed at the Ptolemais lignite mine 
increasing productive capacity of the mine 
by 40 percent. Exploration at Ptolemais 
proved an additional 400 million tons, 
bringing total reserves there to 750 million 
tons. 

About 75 percent of total lignite mined 
is consumed in electric power generation, 
about 15 percent in the production of 
nitrogenous fertilizers, and the remainder 
is used in lime kiln operations and domestic 
heating. 


Petroleum.—Product output at the Esso- 
Pappas Thessaloniki refinery totaled more 
than 2.6 million tons, up over 20 percent 
from 1967 output. Output at the Govern- 
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ment owned refinery at Aspropyrgos totaled 
more than 1.7 million tons, 10 percent be- 
low its 1967 level. The decline was partially 
attributable to the uncertainties evolved 
from expansion and modernization plans 
and the appointment of a new lessee with 
the expiration of the Mobil Oil Company 
lease in August. | 

This refinery's capacity is to be expanded 
from 1.9 million tons to 3.2 million tons by 
1970. Mobil Oil Corporation, Shell Oil Co., 
British Petroleum, and the Refinery Serv- 
ices, S.A., signed a contract to supply 25 
million tons of crude during 1968-80. The 
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companies agreed to provide or obtain a 
$20 million loan and provide technical 
and consulting work for the refinery expan- 
sion program. 

A third refinery, with a projected 7- 
million-ton capacity, was under considera- 
tion; however, no contract award was made 
by yearend. 

Texaco Overseas Petroleum, Co., con- 
cluded an offshore exploitation agreement 
covering a territory of 5,000 square kilo- 
meters in the Thermaic Gulf and an invest- 
ment of $7 million. 


The Mineral Industry of Hungary 


; By Joseph B. Huvos ! 


Hungary produces few minerals; bauxite 
was the only significant one by world pro- 
duction standards. The production of min- 
eral fuels and iron and steel were impor- 
tant only for Hungary’s domestic economy. 
Consumption of minerals other than baux- 
ite, alumina and low rank coal, was much 
larger than domestic production, necessitat- 
ing substantial imports of these items. 

The contributions of the mineral indus- 
try to the Hungarian social product* was 
about 5.5 percent in 1967, the latest year 
for which such data were available. 


Roughly 10 percent of the industrial labor 


force, or 149,500 persons, were employed 
in the mineral industry. 

Major events during 1968 included the 
opening of Europe's largest bauxite mine 


at Halimba; the commissioning of the 
Borsod ore dressing plant for the process- 
ing of Krivoy-Rog ores imported from the 
U.S.S.R.; the construction of a basic oxygen 
converter in Dunaújváros; the commission- 
ing of an enlarged nitrogen fertilizer plant at 
the Tisza Chemical Combine; development 
work on the Gyóngyós Visonta coal mine; 
and the commissioning of a new 2-million- 
ton atmospheric distillation unit at the 
Százhalombatta refinery. 


1Foreign mineral specialist, Division of Inter- 
national Activities. 

2 As in other Communist countries of East 
Europe, Hungary does not report on its gross 
national product (value of all final goods and 
services produced) but rather publishes a figure 
for the social product, which generally excludes 
items such as banking fees, rent, education, de- 
fense, public administration, and health services. 


PRODUCTION 


Production of brown coal (lignite), 
Hungary's most important mineral, re- 
mained practically unchanged. The mines 
were mostly of the underground type and 


productivity was relatively low because of 


a low level of mechanization. The produc- 
tion of bauxite, Hungary's most important 
export mineral, increased by about 20 per- 
cent. More than 85 percent came from 
underground mines owing to depletion of 
surface deposits. 

Oil production came chiefly from pumped 


wells. Fracturing and acidizing techniques 
were used, but secondary recovery opera- 
tions remained minimal. The Soviet-de- 
signed turbodrill was used on about 70 
percent of the gas and oil drilling rigs in 
operation. 

Many plants and facilities of the coun- 
try's mineral industries were of Soviet de- 
sign or origin. However, a tendency towards 
purchasing highly developed processes and 


equipment from Western countries could 
be noted. 
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Table 1.—Hungary: Production of selected mineral commodities”? 
(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 P 
METALS 
Aluminum 
Bauxite...............- thousand tons 1,477 t 1,477 1,429 1,650 1,959 
P EATUR RN een a ste a cac sli 245,917 267, 000 288, 000 327,948 381, 000 
etal: 
De... ⁵ĩð2Lu ERES 56, 874 58.099 60,496 61,796 63, 088 
Semimanufactures unalloyed, rolled.. 17,616 16,769 17,094 17,264 NA 
Semimanufactures alloyed, rolled 5,050 6,242 7,124 8,646 NA 
Iron and steel: 
Iron 0re...............- thousand tons 775 762 747 715 688 
Pig iron: 
For sté@l ccc ec coscl cuvette ceen eos 1,404 1,518 1,584 1,645 1, 625 
For found thousand tons 89 69 62 r 10 13 
Ferroslloys....................-. do.... 6 7 7 NA NA 
Steel ingots.................--.. do.... 2,865 2,520 2,648 2,789 2,908 
Rolled products: 
Bars, rods, shapes, sections. . do 822 866 870 1,778 1,988 
Concrete reinforcement bars. do- 109 86 107 
Manganese ore.............-----.-.-.----- 171,196 218,000 210,000 209 ,000 209, 000 
NON METALS 
Bentenieeseeses Ra uae 98,884 107, 000 91,000 84, 000 84, 000 
Cement thousand tons 2,257 ` 2,601 2,656 2,801 
Dolomite seco oh ee aiaa mra 482,114 660,000 622,00 651, 000 N 
Fertilizer materials: 
0 enous substance, 20.5 percent.. 448,762 724,119 816, 000 917,000 1,196,000 
osphatic: 
ross weight 548, 545 615,481 715, 000 824, 000 846, 000 
hosphorous pentoxide (P: Os) con- 
661i... ð d kgs uae 99,981 117,000 181,000 158,000 157,000 
Kali. uo . ld let 50,838 54, 000 r 62,000 66, 000 66, 000 
Lim., caleinee dl 785,629 709,104 778 ,000 800,000 88,000 
s 1 P CFR ⁰⁰⁰⁰ sea 42 ,860 i 89,900 89,000 ,000 
Sulfur, elemental........................--- 8,099 8,4 3,521 ; NA 
Sulfuric aciiCCCccckk.. 822 ,000 878 ,000 893,000 424 ,440 446 ,000 
Ee MINERAL FUELS 
oa 
Bituminous............. thousand tons.. 4,126 4,862 4,860 4,058 4,242 
BIOÓWH.-:1.:222:222mü. See ess do. 22,868 22,190 21,563 19,591 19,881 
aoe icles deci ale k Sle te E — 5,060 ,88 4,425 3,885 090 
e: 
Metallurgical..................- do 665 642 646 649 500 
Other (including breeze) do 544 605 598 549 NA 
88 briquetsss do 1,301 1,840 1,962 1,068 NA 
as: 
Natural_...........- million cubic feet.. 29, 275 41,813 57, 958 72,218 95,081 
Manufactured. ................. do 16,878 18,678 18,681 20,166 NA 
Petroleum: 
Grade thousand tons 1,801 1,802 1,705 1,686 1,807 
Natural gasoline nnaman 22,087 20,762 60, 137 68,000 NA 
Refinery products: 
Gasoline thousand tons 370 445 560 607 729 
Kerosine do 38 21 19 2 NA 
Diesel fuel do 970 1,045 1,236 1,261 1,891 
Heating 0il................- do.... 1,642 1,726 1,722 1,801 1,9 
Lubricants: 
«o³̃ðĩi ⁰mð2 8 do 111 106 r 70 78 NA 
Greas ess do 19 19 19 22 NA 
Paraffin, erude: -2-222222 5, 520 5, 655 5,291 7,386 NA 
Bitumen, natural and refinery 
ousand tons 465 450 614 580 NA 
P Preliminary. * Revised. NA Not available. 


1 In addition to reported commodities, Hungary is known to produce arsenic, copper, gold, lead (mine and 
smelter), silver, uranium, zinc (secondary), diatomite, and peat. 


Sources: Központi Statisztikai Hivatal (Office of Statistical Council). Statisztikai Évkónyv 1967 (Statistical 
Yearbook for 1967), Budapest 1968, 820 pp, for years 1963 through 1967. Figures for 1968 were taken from 


U.S. Foreign Service dispatches from the 


During 1967 the pattern of Hungary’s 
foreign trade in mineral commodities did 
not change substantially. The country im- 
ported most of its mineral requirements, 


TRADE 


such as nonferrous base metals, iron ore, 
high rank coals, coke, and crude petro- 
leum. Bauxite, alumina, manganese ore, and 
various semimanufactured products were 


. Legation Budapest and Bureau of Mines files. 
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exported. Hungary's principal trading part- 
ner was the U.S.S.R., which provided most 
of the fuels, iron ore, and metals in ex- 
change for alumina and other semimanu- 
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factured and finished products. Trade with 
the U.S.S.R. and East European countries 
accounted for almost 70 percent of Hun- 
gary's foreign trade. 


Table 2.—Hungary: Exports of selected mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 1966 
METALS 
Aluminum: 

Bauxite............... thousand tons 621 

Alumnsnss ec do.... 175 

e et ce ete dk 16,184 

/ ˙ Aw 3,194 
Copper, sera 782 
Iron and steel: 

Pie ohhh ³ĩQAA 8 79, 575 

Rolled products, thousand tons 580 

excluding pipes. 

Pipes and fittings - 64,892 
Lead ores and concentrates 3,195 
Manganese ore 2 · e LL cle ll. 42,946 
Zinc, ores and concentrates 2,450 

NONMETALS 
Cement thousand tons 830 
Clays, all kinds ?......................... ,179 
Infusorial eartbss ee 11,915 

MINERAL FUELS 
COKG IM" 101,398 
Petroleum refinery products: 
as oline thousand tons 163 

Diesel fuel do.... 160 

Heating oil.................... do.... 816 

Lubricants -2-2-0-0 ĪħħŇ 18,709 
Bitumen thousand tons 2 


1967 Principal destinations, 1967 
668 Czechoslovakia 251; East Germany 228; 
Poland 108. 
247 Foland 107; U.S.S.R. 89; East Germany 
19,626 United Kingdom 14,464; Czechoslovakia 
2,104; Rumania 500. 
NA 
NA 
79,496 NA. 
507 Czechoslovakia 90; Rumania 40. 
54,286 Yugolsavia 7,844; Poland 5,471; Austria 
4,733. 
NA 
NA 
NA 
247 NA. 
NA 
NA 
NA 
218 NA. 
217 NA. 
452 NA. 
14,148 NA. 
181 NA. 


NA Not available. 


Because Hungary publishes only limited data on foreign trade, this table has been compiled from Hungarian 
and United Nation sources. Much information is partial and unless noted is from Statisztikai Evkónyv 1967 


(Statistical Yearbook 1967), Budapest 1968, 820 pp. 


? Source: Statistical Office of the United Nations.—New York, 1967. 
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Table 3.—Hungary: Imports of selected mineral commodities * 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources in 1967 2 
METALS 
Aluminum in gots 2 2,500 34,700 U.S.S.R. 4, 700. 
Cadmium 29 3 80 S.S. R. 80. 
Ü ˙¹¹àͥ ³⁰¹wꝛmm ee ⁰ wee 323,000 211,000 U.S. S. R. 11, 000. 
Copper and copper products. ............ ? 10,429 38,952 U.S.S.R. 8,700; Belgium 252. 
Iron and steel: 
Iron ore thousand tons 2,696 2,808 NA. 
e ee do 18 163 NA. 
Ferroalloy sss do- r 29 26 NA. 
Semimanufactures excluding — do.... r 199 149 NA. 
pipes. 
Lead, refined uůauazůu—ůͤ -2 29,800 39,500 U.S.S.R. 9,500. 
777 —W uuu long tons 1,45 1,205 : 
I 14,408 18,296 U.S.S.R. 3,000; Belgium 360. 
NONMETALS 
Ü A Ot Seca 14, 681 14,114 U.S. S. R. 12, 200. 
r ³⁰¹¹ AAA d 1,200 31,000 U.S.S.R. 1,000. 
Clay, calcined... 7rʒůñ—— 2-2-2 66,935 64,965 NA. 
Copper sul fate 9,192 11,776 U.S. S. R. 4,777; Yugoslavia 2,409; West 
Germany 1, 399. 
Fertilizers manufactured: 
Nitrogenous thousand tons 269 218 Austria 184; U. S. S. R. 22. 
ot assi do.... 286 886 East Germany 189; U.S.S.R. 99; Israel 48. 
Phosphatic.................. do.... 110 186 U.S.S.R. 120. 
Fire e ⁰ Lr 2r 62,589 64,925 NA. 
ne LelSacs Es 1,10 31,500 U.S. S. R. 1,600. 
Magnesite, caleined— ------------- 78, 180 75,777 NA. 
P Ul eocaic thousand tons 154 176 U.S. S. R. 156. 
Phosphate rock... dd do 408 494 NA. 
Salt, all kinds do 263 275 NA. 
Sulfur, elemental................- do 151 168 U.S. S. R. 64; West Germany 12. 
Sulfuric acid...................-- do.... 67 87 U.S.S.R. 80. 
MINERAL FUELS 
Uu aa £f LM 
oal, a Ads thousand tons ; ,(4 à 
S · be e i ew do- 1,200 1,156 U.S.S.R. 594; Czechoslovakia 282; 
Poland 280. 
Gas, natural million cubic feet. r 7,068 7,068 from Rumania. 
Petroleum: 
ore thousand tons 2,911 2,951 NA. 
Refined products: 
Gasoline thousand tons 56 71 NA. 
Diesel fuel. do 181 180 U.S.S.R. 124. 
Heating oils. ...........- do- 262 846 All from U. S. S. R. 
Lubric ante do 24 28 NA. 
r Revised. NA Not available. 


1 Because Hungary publishes only limited data on forei 


trade in minerals, this table has been compiled 


from Hungarian and Soviet sources. Much information is partial, and unless noted, is from Statisztikai 
Évkónyv 1968 (Statistical Yearbook 1967), Budapest 1968, 820 pp. 


? Source: Vneshnyaya Torgovlya S.S.S.R. za 1967 god (Foreign Trade of the U.S.S.R. for 1967). Moscow 


1968, 312 pp. 
8 Partial igure. 


COMMODITY REVIEW 


METALS 


Bauxite and Aluminum.—In 1968 Hun- 
gary was a major European bauxite pro- 
ducer.with an output of almost 2 million 
tons. Less than one-seventh of the bauxite 
was used locally to manufacture about 
63,000 tons of aluminum. The primary 
reason for this was the lack of low cost 
electric power. Hungary imported 16 per- 
cent of its electric power requirements, 
mainly from the Soviet Union with lesser 
amounts from Czechoslovakia. However, 


primary aluminum capacity is to be in- 
creased to 130,000 tons by 1975. To satisfy 
domestic demand, Hungary concluded a 
barter agreement with the U.S. S. R. in 
1962, under which the U.S.S.R. agreed to 
provide Hungary with increasing amounts 
of aluminum made from Hungarian alu- 
mina; the U.S.S.R. delivered 70,000 tons 
of aluminum in 1968 and deliveries should 
reach 165,000 tons in 1980. 

Europe’s largest bauxite mine with a 
designed annual productive capacity of 
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600,000 tons of bauxite was opened at 
Halimba during the year. 

Hungary plans to invest $42.5 million? 
in bauxite mining from 1970 to 1975 to 
raise production to 3.2 million tons per 
year. Alumina production is also to be 
increased to 470,000 tons by 1970. 

A modern French aluminum hydrate 
calcining furnace was under test at the 
Almásfüzitó alumina factory during 1968. 

At the village of Apc, a light metal 
foundry was being expanded into an alu- 
minum plant where 1,200 workers will 
produce 5,500 tons of castings and 2,000 
tons of ingots each year. The new plant 
will represent an investment of $17 million. 


At the Székesfehérvár Light Metal Manu- 
facturing Works construction started on a 
new aluminum strip mill, designed by the 
Budapest Aluterv and Soviet Givproavio- 
prom Engineering Bureau. Installation was 
proceeding on a 1,700-millimeter, four-high 
hot rolling mil and two four-high cold 
rolling mills. Capacity will be 20,000 tons 
per year by 1970 and will be later ex- 
panded to possibly 150,000 tons. 


At the Tisza Chemical Combine in 
Szolnok, full production was reached at 
Hungary's first synthetic cryolite plant. 
Design capacity of the plant was not given. 

Regular production of gallium, a by- 
product of alumina, was started at the 
Ajka Gallium plant. Production figures 
were not reported. 


At the Magyaróvár alumina plant, pro- 
duction of alum was planned for 1969 
and production of aluminum sulfate for 
1971; design capacities were not published. 


Iron and Steel.—About four-fifths of the 
iron ore used by the Hungarian steel in- 
dustry was imported from the U. S. S. R., 
the remainder being of domestic origin. 


During the year, the Borsod iron ore 
dressing plant with an annual capacity for 
treating 1.5 million tons of ore began pro- 
duction. The plant processed Soviet ore 
from Krivoy-Rog. It was planned to double 
annual output to 3 million tons by 1971. 
At the iron and steel works in Dunaüjváros, 
construction began on a basic oxygen con- 
verter with Soviet equipment and an 
electric steel furnace. 

Plans were made to construct a new 
foundry in Gyór in 1969. An 18,000-ton- 
per-year furnace is scheduled for commis- 
sioning in 1971. 
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Mercury.—Cinnabaryte deposits assay- 
ing 0.2 to 1.5 percent mercury were dis- 
covered near Sárospatak; it was claimed 
that reserves exceeded domestic require- 
ments considerably. 


Uranium.—The discovery of new ura. 
nium deposits of undisclosed size wa: 
reported in the Badacsony area near 
Kóvágóórs, Köveskál, and Badacsonytomaj. 
The uranium ores in the Mecsek Moun- 
tains were reportedly of the uranium oxide- 
pyritic type, containing secondary uranium. 
It is the secondary ores, accumulated in 
sandstone, which were mined. 


NONMETALS 


In 1968 Hungary was self-sufficient in 
cement, lime, clays, and bentonite and ex- 
ported cement to Yugoslavia. A number of 
nonmetallic minerals such as asbestos, 
cryolite, phosphate rock, salt, sulfur, and 
pyrites had to be imported to meet domestic 
needs. 


Corundum.— Artificial corundum, or 
fused alumina, was manufactured on a 
small scale at the Magyaróvár alumina 
plant during 1968. A 6,600-ton-per-year 
plant was under construction at the same 
location and was due for commissioning 
in mid-1970. 


Fertilizers.—The Chemocomplex Com- 
pany of Budapest ordered a $1.25 million 
ammonia synthesis plant with a capacity 
of 66,000 tons per year from the Federal 
Republic of Germany. The plant will be 
located at the site of the Borsod Chemical 
Works in Kazincbarcika. The completion 
date is set for 1969. 

In November 1968 the enlarged nitro- 
gen fertilizer factory of the Tisza Chemical 
Combine started operations. The U.S.S.R. 
supplied credit, equipment, and engineer- 
ing plans for the expanded plant. 


Magnesite.—A $2 million experimental 
synthetic magnesite plant of unknown ca- 
pacity was under construction at Tiszavár- 
kony, Szolnok County. Hungarian basic 
refactory bricks have penetrated the West 
German and Italian markets. 


MINERAL FUELS 


Hungary's reliance on imported mineral 
fuels, mainly from the U.S.S.R., increased 


* Calculated at a rate of $1—23.48 forints. 
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further during 1968. Although low rank 
coal remained the principal source of 
energy in the country, natural gas and 
petroleum continued to increase their share. 
The share of gas and oil which was 28 per- 
cent in 1965, had increased to 40 percent 
in 1968. 


Coal.—The output of coal amounting 
to approximately 27.2 million tons, re- 
mained almost unchanged from 1967. 
Much of the lignite was produced in 
underground mines by longwall methods. 
Automation was still limited and cost analy- 
sis studies were made for these operations. 
In Hungary, underground mining costs are 
higher than elsewhere in Europe mainly 
because geological conditions do not per- 
mit intensive mechanization. These condi- 
tions were expected to become worse as 
the depths of the mines increase. 

Mining costs should be much lower at 
the new open cast mine in the Gyöngyös 
Visonta area at the foot of the Matra Moun- 
tains. Development of this mine has con- 
tinued to progress and the first lignite was 
to be delivered by February 1969. Produc- 
tion from this mine will feed the initial 
100-megawatt generating unit of the new 
power station erected in the vicinity. The 
lignite was previously considered too poor 
in quality to be used economically. The 
mine is expected to produce 500,000 tons 
in 1969 and to supply one-quarter of Hun- 
gary's total lignite output by 1971. It is 
estimated that reserves are sufficient to 
supply the power station for 35 years. 


Natural Gas.—Natural gas production 
increased substantially in 1968. The in- 
creased production came from new wells in 
the Alfóld and, in particular, the Szeged 
region. Estimated recoverable reserves were 
882 billion cubic feet. Hungarian natural 
gases contain varying amounts of carbon 
dioxide. Gases containing 30 percent or 
less carbon diozide were used in indus- 
try and households, as well as in power 
stations to provide a steady base load. 
Natural gases containing up to 70 percent 
carbon dioxide are used on an experi- 
mental basis mainly for glass and ceramics 
manufacture. Gases containing carbon 
dioxide in excess of 90 percent are used 
for the production of carbon dioxide. 


Hungary continued to construct a gas 
distribution network, which was inter- 
connected with the Czechoslovak system. 
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The country will also import some natural 
gas from the U.S.S.R. via the 325-mile 
Soviet-Czechoslovak pipeline commissioned 
in 1967; it has a designed capacity of 35 
billion cubic feet per year and feeds the 
Slovakian chemical enterprises. Until com- 
pletion of Hungary's gas distributing sys- 
tem, production of manufactured gas con- 
tinues with the replacement of coal by oil 
for gas making. 

Experiments proved the feasibility of 
storing gas in lenticular beds in the 
Oligocene sandstone northeast of Budapest 
and in oil-gas deposits at Budafa in the 
southwest of Hungary. Establishment and 
use of these underground storage facilities 
will become necessary only after 1975; 
until then, facilities situated above ground 
will suffice. | 

Seven billion cubic feet of natural gas 
are imported yearly from Rumania to feed 
the Tiszapalkonya Chemical Combine. 


Petroleum.—Drilling and Production.— 
According to the latest available informa- 
tion, drilling decreased during 1960—66 
from 383.9 to 316.2 thousand meters; the 
number of rigs fell from 203 to 150; and 
the average depth of the wells increased 
from 1,888 to 2,064 meters. 

Although crude oil production decreased 
in 1968, in the Nagykanizsa-Zalaegerszeg 
region, increasing amounts of crude were 
produced in the Szeged area, the output 
of which reached about 200,000 tons in 
1968. According to plans, full capacity of 
this area should be reached in 1970 when 
1 million tons of crude oil and 35 million 
cubic feet of natural gas and other products 
are delivered. In an area of about 10 
square miles, 600 wells are to be drilled. 

Refining.—Refinery throughput in 1968 
totaled approximately 5 million tons of 
crude. The crude came from the Szeged 
region and from the U.S.S.R. via the 
Friendship pipeline. Hungary plans to have 
a total crude refining capacity of 9.2 mil- 
lion tons by 1973. 

Additions during 1968 to the Százhalom- 
batta refinery, Hungary's largest, were as 
follows: In September 1968 test operations 
were started on a new 2-million-ton-per- 
year distillation tower. The basic equip- 
ment came from the U.S.S.R.; the fur- 
naces were furnished by Czechoslovakia; 
the instrumentation was manufactured in 
France; and the rest of the equipment was 
made in Hungary. In Százhalombatta, a 
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catalytic reforming plant was started in 
November 1968 for the production of 
several hundred thousand tons of regular 
and high-test gasoline per year. À second 
120,000-ton-per-year dewaxing unit went 
into operation. Plans were also completed 
at the same place for an atmospheric dis- 
tillation unit with an annual capacity of 
3 million tons; a diesel fuel desulfurizing 
unit; and a bitumen manufacturing unit. 
Crude for the new distillation facility will 
be obtained from the Romashkino oilfield 
in the U.S.S.R. 

Another 16 plants are to be built here 
for further processing of oil products. 

Trade and Distribution.—Oil imports 
from the U.S.S.R. came via the Friendship 
pipeline which currently has a carrying 
capacity of 4.5 to 5 million tons per year. 
Plans were made to lay a second 186-mile 
line into Hungary, which is expected to be 


333 


completed by 1972. The two pipelines will 


have a carrying capacity of 9 to 12 million 
tons per year. 


Hungary has concluded an agreement 
with Iran for the exchange of $50 million 
worth of Iranian crude oil for Hungarian 
machinery and manufacturing plants. 

Shell International concluded a distribu- 
tion agreement with Hungary during the 
year. In 1969 ten Shell retail gas stations 
will be built in the country to sell gasoline, 
lubricants, and spare parts. 

Atomic Energy.—A second nuclear re- 
actor was being constructed at the Poly- 
technical University of Budapest, where 
personnel will be trained to operate Hun- 
gary's first 80-MW nuclear power station 
at Paks on the Danube. The plant was 
built with Soviet aid and will soon be 
commissioned. 
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The Mineral Industry of India 


By Charles L. Kimbell! and Charles W. Sweetwood? 


India's mineral industry in 1968 showed 
a general improvement relative to its 1967 
performance, as the nation's recessionary 
trend of the past few years showed signs 
of abatement. While crude mineral pro- 
duction and exports of mineral commodi- 
ties including processed forms generally 
increased, and imports of mineral com- 
modities declined, there remained consider- 
able underutilization of capacities in major 
industries, notably iron and steel plants, 
coal mines, cement plants, and nonferrous 
metals processing units that supply Indian 
engineering industries. 

Domestic mineral industry activity was 
reflected not only in production increases, 
but in larger exports, major exploration 
programs, continued investment in new 
facilities, and to some extent, by reduced 
imports (in cases where domestic output 
supplanted imports). 

While statistical data were not available 
for 1968, it is believed that the contribu- 
tion of mining and quarrying to the 
national economy was in terms of dollars 
somewhat greater than the 1.06 percent 
of total, $345 million? contribution to the 
net domestic product recorded for the 
Indian fiscal year ending March 31, 1967. 
This supposition is borne out by pre- 
liminary reports showing that mining and 
quarrying contributed about 1.1 percent 
to the country's national income of $39.12 
billion for the fiscal year ending March 31, 
1968, and by the general upturn in mineral 
output and in overall economic activity in 
calendar 1968. In addition to the contribu- 
tion of mining and quarrying, mineral 
processing (included statistically in Indian 
sources as an inseparable part of large- 
scale manufacturing") presumably made 
a contribution several times greater than 
that for mining and quarrying alone. Thus, 
the nation's total mineral industry con- 
tribution to net domestic product appar- 
ently was of the order of 4 to 6 percent. 


With regard to trade value, trade in 
mineral commodities moved markedly 
closer to a position of balance, with im- 
ports down by $119 million to about $515 
million and exports up by $94 million to 
$385 million. 

Despite the fact that a number of mineral 
industry facilities operated below rated 
capacity in 1968 (in part owing to lack 
of markets), efforts to increase productive 
Capacity continued in the case of several 
commodities. Such increases were in line 
with planned capacities set forth by the 
Government of India Planning Commis- 
sion. In a number of instances in recent 
years, these goals for planned capacities 
have not been fully met, and in some cases, 
even when goals were not achieved, the 
expansion actually achieved was more than 
adequate to meet actual demand. For ex- 
ample, in the steel industry, targeted capac- 
ities, revised downward several times from 
those set in the original fourth 5-year plan, 
were not completed by 1968; yet several 
plants had idle capacity in that year, and 
exports were increased beyond originally 
planned levels to move steel out of the 
domestic market. Similarly, in aluminum, 
attainment of rated capacity goals and 
operation of plants at this level led to pro- 
duction of surplus metal from the domestic 
market viewpoint. 

Current plans for further steel produc- 
tion capacity increases and for attendant 
increases in iron ore output appear to some 
analysts to be excessive in light of past 
performance. 

The mining and crude petroleum sectors 
of India’s mineral industry employed about 
671,000 persons in 1967 (latest data avail- 


i Physical sclentist, Division of International 


Activities. 
i 3 Minerals attache, U.S. Embassy, New Delhi, 
ndia. 

$ Where necessary, values have been converted 
0850 1 Rupees (Rs) at the rate of RS1 — 
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able), of whom about 60 percent were 
engaged in coal mining, 8 percent in iron 
mining and limestone quarrying, 7 percent 
in manganese ore mining, and 3 percent 
in mica operations. An additional 243,000 
persons worked in nonmetals product plants 
(such as brickworks, cement plants, and 
glass plants), 227,000 persons were engaged 
in iron and steel production and 49,000 in 
nonferrous metals plants. Thus, mineral in- 
dustry operations employed over 1,190,000, 
or about 7 percent of the national industrial 
labor force. 

Labor relations remained disturbed dur- 
ing 1968. However, there were some 
improvements. In coal mines, 174 strikes 
and two lockouts resulted in the loss of 
350,000 man-days, compared with 233 
strikes, seven lockouts and 755,000 man- 
days lost in 1967. In other than coal mines 
and oilfields, however, 400,000 man-days 
were lost as a result of 107 strikes, com- 
pared with only 100,000 man-days lost 
in 1967. There were indications that 1969 
would be marked with increasing labor 
problems. 

Active mining operations numbered over 
2,800, including 778 coal mines, 605 mica 
mines, 300 iron mines, 295 manganese 
mines, 289 limestone quarries, 122 china 
clay operations, 94 steatite mines, and 93 
gypsum mines. These eight commodities 
accounted for over 90 percent of all mines 
reported. 

Mineral commodity transportation in 
India, both of crude minerals and mineral 
products, continued to depend heavily on 
the Government-owned Indian Railways 
system. This system, with four different 
rall gages, much outmoded rolling stock 
(including engines) and considerable light- 
weight trackage contributed to high min- 
eral prices to consumers as well as to 
occasional shortages at domestic consuming 
centers. However, impact on local con- 
sumers was far less significant than delays 
in meeting export commitments. Ores for 
domestic consumption rarely move great 
distances from mine to plant, but most of 
the export ores must be hauled up to 500 
kilometers. Numerous delays in such ship- 
ments have been noted owing to stackups 
of full cars at mines and empty cars at 
ports, as well as to problems relating to 
transfer of ore from cars of one gage to 
those of another. 

Truck transport remains restricted gen- 
erally to hauls from mines to railheads 
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because of poor roads and insufficient 
vehicles. Notwithstanding the rail haulage 
problems, inadequate port facilities re- 
mained the foremost limitation to expansion 
of mineral exports, particularly iron ore. 
Plans for port improvement that are now 
underway will have to be completed on 
schedule if projected export sales are to be 
achieved. 

The Government of India in 1968 con- 
tinued to expand the role of public sector 
operations in the mineral industry, in keep- 
ing with a long range policy to make the 
public sector operations dominant. Non- 
Indian involvement in new ventures con- 
tinued through 1968 to consist chiefly of 
contractural arrangements for services to 
government enterprises, and, to a lesser 
degree, to joint foreign private-Indian Gov- 
ernment operations. The limited available 
private capital in India, even that in the 
hands of firms now engaged in mineral 
operations, did not appear to be used for 
development of major new facilities. In 
some instances, individual Indian State 
Governments invested state funds in min- 
eral industry ventures. Their effort, how- 
ever, was overshadowed by Central Gov- 
ernment investments in national corpora- 
tions, most notably in steel, petroleum, iron 
ore, coal, aluminum, and copper. 

Mineral exploration activity in 1968 
continued at a rapid pace. The flying phase 
of the U.S. Agency for International Devel- 
opment (USAID)-sponsored nonferrous 
metals-oriented airborne geophysical survey, 
“Operation Hardrock,” was completed dur- 
ing the year and the surface (drilling) 
phase of the program is currently underway 
with early efforts being directed toward 
important anomalies identified in the 
Khetri area of Rajasthan. A United 
Nations (UN)-aided nonferrous metals air- 
borne geophysical survey (similar to the 
Operation Hardrock concept, and begun 
in 1967) continued throughout 1968. The 
aerial survey phase of the project was com- 
pleted by midyear and followup ground 
investigations were initiated immediately. 
New discoveries include interesting lead- 
zinc-copper deposits in the Mamandur area 
of South Arcot District, Tamil Nadu 
(Madras), estimated at 1 million tons of 
ore with a total metal content of 5 percent, 
and vermiculite deposits in the Tirupattur 
area of North Arcot District. Reports also 
claim that this project has identified iron 
ore, columbium, and other rare-earth ele- 
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ments, and radioactive minerals in the 
North Arcot District. Further, UN ground 
parties are presently making detailed eco- 
nomic studies of previously known occur- 
rences of iron ore, magnesite, and bauxite 
in the vicinity of Salem in Tamil Nadu. 

The USAID-sponsored phosphate explor- 
ation program (“Operation Softrock") in 
Uttar Pradesh continued during the year, 
focusing largely upon stratigraphic correla- 
tion, drilling, underground development of 
the known orebodies, and metallurgical 
beneficiation studies (at the Indian Bureau 
of Mines laboratories, Nagpur, Maharashtra, 
and under the supervision of a U.S. Bureau 
of Mines phosphate metallurgical special- 
ist). Preliminary results indicate that the 
Uttar Pradesh phosphates may ultimately 
prove to be limited as to total recoverable 
reserves and marginal as to beneficiation 
characteristics and economics. 

Onshore exploration for oil and gas was 
accelerated during the year, exceeding the 
1968 drilling target set a year ago. The 
Oil and Natural Gas Commission (ONGC) 
had hoped to complete 276,000 meters of 
exploration drilling during 1968, and re- 
portedly logged 287,874 meters in 124 wells 
—a new high in performance and achieve- 
ment. Extensions to known structures in 
Gujarat and Assam were indicated, and 
several holes completed in Rajasthan, West 
Bengal and Assam show interesting possi- 
bilities for the development of new oil 
structures. However, substantive data on 
most of the work completed in 1968 will 
not be made available until additional field 
tests have been completed; a major'' dis- 
covery was not recorded during the year. 
ONGC announced that its first attempt at 
offshore drilling for oil and gas would be 
postponed until 1970. 

In contrast to production expansion pro- 
grams for other commodities, development 
of copper, lead, and zinc deposits and 
metallurgical facilities to process these ores, 
as well as of a domestic source for sulfur 
were given relatively little attention in 
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announced development plans. This pre- 
vailed despite sizable annual expenditures 
necessary for importation of these com- 
modities. 

The Minerals and Metals Trading Cor- 
poration, a government entity, continued 
to monopolize exports of iron ore, manga- 
nese, and coal (except iron ore from Goa), 
and was also involved in exports of ferro- 
maganese, bauxite, and chromite, as well 
as in Imports of nonferrous metals. The 
State Trading Corporation, another Gov- 
ernment entity, exported cement and salt 
and controlled imports of sulfur, phosphate 
rock, and mercury. 

There were indications that the Indian 
Government might nationalize imports of 
all mineral raw materials, in order to more 
effectively control foreign trade expendi- 
tures and, through bulk buying, lower unit 
costs, but at yearend 1968 no formal action 
had been taken. 

There was considerable government effort 
to stimulate mineral commodity exports, 
not only of traditional items such as iron 
ore, manganese ore, and mica, but also of 
bauxite, coking coal, cement, aluminum, 
and steel shapes. In some cases, exports 
were apparently aimed primarily at reduc- 
ing temporary domestic oversupply, but in 
other cases, a serious effort to develop 
permanent foreign markets primarily for 
potential earnings seemed the primary 
intent. 

At yearend, a new revised fourth 5-year 
plan (April 1, 1969-March 31, 1974) was 
in the process of being prepared, but had 
not been officially released. Some indica- 
tions of production targets and investments 
that were to be proposed had come to 
light, but formal examination of and action 
upon the plan by the legislative branch of 
India's Central Government was not due 
until some time in 1969. The original 
fourth 5-year plan, proposed to cover the 
period April 1, 1966—March 31, 1971, was 
voided shortly after its inception, and was 
replaced by three intirim 1-year plans. 


PRODUCTION 


The overall 5.1 percent increase regis- 
tered for the value of crude mineral pro- 
duction in India between 1967 and 1968 
reflected an increase in output of most 
major and many minor commodities rather 
than phenomenal growth for a few selected 


items. Although the growth in terms of 
value was distributed in roughly equal 
amounts between metals, nonmetals, and 
mineral fuels, the growth rates for fuels at 
1.9 percent was far below the 14 and 20 
percent rates recorded for metals and non- 
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metals, respectively. The following tabula- 
tion summarizes crude mineral output value 
by major commodity groups. 


Million dollars 
Commodity group 


1967 1968 
Metallic minerals: 
errous___._....-.-_--- 45.27 50. 18 
Nonferrou sss 12. 05 15.02 
Subtotall!l 57.32 65. 15 
Nonmetallic minerals 39.89 47. 76 


Mineral fuels: 
Bituminous coal. ....... 


Lignite. .............-- . 10.16 10.45 
Petroleum, erude 61.18 63.15 
Subtotal............- 336.55 343.12 
Total. 433.76 456.03 


1 Estimated, applying a value of $1.45 per 42- 
gallon barrel produced. 


Among the metals, iron ore, gold, and 
chromite together accounted for 90 percent 


Table 1.— India: 
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of the value increase for that group; in- 
dividual increases and 1968 value of pro- 
duction for these were iron ore up $3.85 
million to $35.07 million, gold up $2.37 
million to $8.58 million, and chromite— 
nearly doubling—up $82,000 to $1.76 
million. 

In the case of crude nonmetals, the 
growth in output value was chiefly the 
result of increases both in tonnage and in 
the unit price of major items. Limestone 
with only a 7 percent tonnage increase in 
1968 was credited with a 16-percent value 
increase, while salt output gained 12.4 
percent quantitatively and 25.6 percent in 
value; these two commodities accounted for 
over 70 percent of the overall growth in 
crude nonmetal output value. 

Among mineral fuels, crude oil, with a 
3.2-percent increase in estimated value, 
showed the greatest growth rate, but solid 
fuels had a greater increase in dollar value, 
as the 1967 base figure was much higher 
than that for oil. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1964 1965 1966 1967 1968 » 
METALS 
Aluminum: 
Bauxite, gross weight......................-..... r 593,482 706,649 749,834 788,526 986,290 
Metal, primary onl7ÿccÿ7 56,667 68,988 88,2 96,228 120,100 
Antimony: Metal (reguluss zzz 840 r 860 r 882 921 821 
Beryllium: Beryl, gross weiggnttt NA 21,815 21,830 21,300 ¢1,800 
h ³o¹ eee oie / ³ AA ⁰⁰⁰⁰ y E. caeedec 41 
Chromium Chromite, gross weight 84,969 59,685 777,694 109, 535 205,659 
opper: 
Mine output, metal content..............-...-...- 10,481 10,118 10, 300 8,600 NA 
Metal, refined, primary only..................-... r 9,475 9,360 179,362 8,904 9,286 
Gold, smelteeer.ſrr: .- troy ounces.. 148,504 130,628 120,244 101,628 115,857 
Iron and steel: 
Iron ore and concentrate thousand tons.. 721,376 728,880 26,336 26,157 27,488 
Pig iron, excluding blast furnace ferroalloys...do.... 6,593 6,952 7,082 6,911 ¢7,161 
Ferroalloys: 
Ferrochrome.............-. 22. 2-222 LL +--+ ee 324 „ 6299 
Ferromangan ese 125, 735 149,331 187,482 181,192; 171, 000 
Ferrosilicon.- . eee 17,522 20,589 19,394 „000 
Steel ingots and eastingss thousand tons 6, 086 6,470 6,087 6,433 » 6,412 
Steel semimanufactures: 
Angles, shapes, sections. ..............- do 814 775 796 821 919 
Bars and rod do 1,495 1, 588 1,744 1,581 1,435 
Plates and sheets: 
Uncoatedd eee do 680 779 737 665 664 
Gn. ði d RI do 148 125 49 49 167 
Tinplate-.a2.ccecch we RE OWP ES do.... 106 90 80 78 91 
Hoop, strip, skelss8ssdsdsdsdðd 2 2 do 834 426 432 875 490 
Rails and accessories do 566 544 476 489 530 
i.) |: ee ue ele vr y SE do.... 99 118 106 104 159 
Special steels, form not specified —- J), ³ ³ðͤ A ⁵ĩðâ diu ares 33 
T P1§ö§;ẽ Ale SU CU ceu do- 4,242 4,435 4,420 4,162 4,488 
ad: 
Mine output, metal eontent— 4,505 3,981 3,734 2,966 2, 550 
Metal, primary onůùùuVyuyjyyů „ 3,624 12,384 2, 543 2,474 1,869 
Manganese: Ore and concentrate........ thousand tons.. 11,407 11,647 1,678 1,599 1,602 
Rare-earth metals: Monazite concentrates, gross weight. 2,093 » 2,540 2, 600 NA NA 
Silver, smelterr᷑r᷑ 222-22. thousand troy ounces 152 168 39 112 81 


See footnotes at end of table. 
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Table 1.—India: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
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Commodity ! 1964 1965 1966 1967 1968 » 
METALS—Continued 
Titanium: 
Ilmenite concentrate, gross weight 12,041 30,062 30,168 41,585 658,725 
Rutile concentrate, gross weight... 1,871 1,317 1,740 2,588 2,686 
a ulgsten, mine output, metal concentrate F 7 18 20 
Mine output, metal eontent— nf 5,916 5,317 4, 886 5, 269 6, 968 
))))ũũũ ³ -k 8,089 20,699 
NONMETALS 
I TLE TEE PASE EESIN ae cae ᷣͤ K ⁵ acu r 3, 875 4,775 6,936 7,014 9,065 
Abrasives, natural, n.e.s. 
Gaot CNRC 8 r 295 1222 172 283 1,983 
Bara. e ß DERE AE D r 47, 205 48,288 51,668 51,707 51, 718 
Bromine, elemen taal 144 19 156 NA NA 
Cement, hydraulic - thousand tons 9,690 10,578 712,490 11,700 11,940 
Chalk... o euodescuccecmedcalemhrr t Lp AE NA N NA NA 48,915 
Clays: 
i,, ß a a 9,597 8,122 6,801 7,732 8,358 
Bentoeniiltee eqinireus e 26,000 NA N NA NA 
OClV. cculloceuinuanceu ⁰ 8 r 426,364 448,296 449,764 397,663 418,706 
Fuller's eartnnnnnn ll eee 18,414 NA N NA NA 
Kaolin (China clay) -2-2-2 aMMMMM 449,585 511,919 554,574 618,000 605,961 
Corundum, natural r 306 38 306 326 
Diamond: 
e llaeca-scgascvc nit nodi d E irr uA * 1,920 3,829 1,812 56,442 7,280 
mat ³ðVÄĩ Ium see e 340 637 301 e 960 1,484 
TOUR. ccc ee ee tee uM eee I ts 2,260 4,466 2,118 6,402 8,764 
Poldapár 2x rewecesce€eseseskeReec ub eec adig 24,982 24,771 26,004 27,528 38,493 
Fertilizer materials: 

Crude: Encephétie ADatitese eR Ue 4,049 7,076 16,275 11,554 6, 695 

Manufaet 
Nitro enous, nitrogen content 225,780 240,000 255,756 828,812 NA 
Phosphatic, P: O; content /. 127,032 126,180 136,968 181,812 NA 

Fluorspar, all grades 389 551 1,069 1,618 1,184 
Gem stones, excluding diamond: 

Agne ene chalcedony pebbles). ) NA 428 488 452 630 

Crudé. 2-2 ³o e thousand carats.. 53 65 54 38 28 
JJ ⁵ E ER 8 80 80 NA NA 79 

Günsess 9 ccc ee eek sake! ial 2, 554 3,098 4,466 6,068 4,986 

5 MT RNC Oz 197 225 185 189 NA 
22 8 thousand tons 882 1,160 1,293 1,028 1,921 

Ke and related materials: 
IT! 8 r 34,163 37,481 63,670 49,549 64,861 

Silliman ite „„ 12,362 11,276 10, 286 5, 795 4,651 

TUNE ꝶmk r y EN NA NA NA NA 283,984 

Mauneste j ⁵ ac AED me UM T E 207,986 288,905 281,928 245,750 258,078 
ca: 

55 14 - 22,806 23,800 22,052 17,017 17,667 
.... uedes v udis red C 1,934 1,442 1,661 1,611 1,731 
Siet ke cece woes ames 8,790 9,426 6,418 5, 522 6,001 

IRE Dee GUM oo es cote col woe sees: 92 86 

ovK or 8 19,077 26,583 24,807 14,040 18,869 

indios et mineral: Ocher.....................- r 33,807 36,587 30,908 36,042 385,494 

Quartz and silica ....................- thousand tons r 248 297 216 259 294 

Salt, all ty ypes Be aa ans coe NE ios E do 4,647 14,719 14, 522 4,488 5,044 
Stone, oer nd gravel: 

CBlCli6 ign ee ee A cee eee r 13,906 20,481 17,751 16,068 18,292 

Dolomite Sa wae eae ed omic eee was thousand tons r 521 976 ,047 1,144 1,259 

Limestole..2cucaococescueiec*e.exeswedss do r17,017 19,984 19,609 19,890 20,745 

Slat. e oe eck ses Medea coon nace EE NA 1,408 1,060 1,804 859 

Sand, calcareous. __......._.------ thousand tons NA N NA 822 

Tale and related materials: 
Pyrophyllite. . ß CREE 6,071 10,707 8,294 4,984 10,286 
Steatite (soapstone) _.............-..-----.------- r 139,891 7 157,065 147, 982 180,196 165,826 
W eno MM T 429 732 500 317 , 348 
NERAL FUELS AND RELATED MATERIALS 
CALOR black / ĩðVWb ³ð MAL CE LL Miele 9,620 14,470 20, 000 *25,000 25, 000 
Coal: 
Bituminous uE — thousand tons.. 62,440 ‘67,162 67,974 68,206 69, 280 
C ²˙ i AA w LE. a 1,569 2,800 2,568 2,930 4,126 


See footnotes at end of table. 
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Table 1.—India: Production of mineral cominodities— Continued 
(Metric tons unless otherwise specified) 


Commodity ! 1964 1965 1966 1967 1968 » 
" MORAL FUELS AND RELATED MATERIALS—Continued 
oke: 
Coke oven and beehive. ........... thousand tons 7,818 7,976 8,160 7,590 ¢8,000 
Gashoise me HR do.... 69 64 65 e 72 e 72 
Other l ³ð K COSE RE do.... 2,207 2,611 2,880 23,000 283,000 
.§ĩ§˙]Ü5BmA. ͥͥ ⁰¹ͥſüu ĩð K 8 do- 9,594 10,651 11,105 10, 662 11, 072 
Gas, natural_.............-..--.-- million cubic feet. 5,000 5,800 714,126 16,439 21, 34 
Petroleum: 
Crude oil. thousand 42-gallon barrels.. 16,965 22,494 35,624 42,190 43, 552 
Refinery products: 
Gasoline and naphtha.................. do 12,689 18,807 712,185 21,514 20,129 
Kerosine and jet fuel do.... 12,998 12,491 714,223 19,886 28,740 
Distillate fuel oil...................... do.... 15,148 18,097 *24,409 29,688 82,008 
Residual fuel oil....................... do 15,188 15,990 719,488 24,409 20, 746 
Lünen ch ezbesee n do.... 286 292 r 408 448 (8 
G ³˙¹W•o¹i¹ r ̃ A . 8 do 7,587 8,525 714,849 4,681 14, 507 
Refinery fuel including losses do- 1,710 2,802 1 4, 620 6,861 7,985 
TOtáül-..2andzeeb ze sEIeROSessoude do.... 65,546 71,604 790,177 106,782 119,110 
Estimate. P Prelimina r Revised NA Not available. 


! In addition to the commodities listed, India also produces other varieties of gemstones (aquamarine, ruby 
and spinel) and natural graphite, but production data are not available. 

2 Actual production not reported owing to Indian Government security regulations; data presented are 
exports to Uuited States as reported by India’s Atomic Energy Department. 

3 Data given are total crude production; includes directly salable crude as follows, in tons: 1964—140,189; 
1965—204,578; 1966—286,785; 1967—182,000; 1968—156,001. Balance of output in each year is classified in 
sources as nonsalable crude"; material which requires beneficiation prior to sale. Processing of nonsalable 
crude resulted in the production of the following quantities of processed china clay in tons: 1964—87,921; 
1965;—98,086; 1966—89,638; 1967—98,000; 1968—102, 123. 

* Includes nitrogen content of nitrogen-phosphate fertilizers. 

6 Includes phosphorus content of nitrogen-phosphate fertilizers. . 

¢ Actual production data not available; figures given are exports, but are believed to closely approximate 
actual production in most years. 

7 Converted from cubic meters at the rate of 1 cubic meter equals 35.8145 cubic feet. 

$ Included with other. 


TRADE 
Complete data on India's foreign trade 
: : Value 
for calendar 1968 were not available in (million U.S. dollars)! 
time for inclusion in this report, but partial . 
figures indicate that the value of mineral commodity commodity 
commodity exports increased significantly trade trade 


over those of 1967, while the value of 
mineral commodity imports apparently de- 05 


: 19658 

clined. Thus, at least among mineral 75 1966 ea 3 , 248 1806 

modities, there was an improvement in the 5 385 1.786 

trade balance, although it remained un- Imports: 

favorable. The following tabulation presents 1965. -.........- 654 2,818 
; l f de i ] l 19869090 — 507 2,698 

the approximate value of trade in minera 196777ʒ/ 1634 2.765 

commodities and of total commodity trade 1968. .........-- * 515 


for recent calendar years (adjusted from 


: De - e Estimate. NA Not available. 
the DEAE trade year—April 1 to March 1 Sources: 1965 and 1966; Statistical Office of the 
31 ) : United Nations; 1967: Official foreign trade returns 
of the Government of India; 1968: U.S. Bureau of 
Mines estimates based on partial data obtained from 
Government of India by U.S. Embassy, New Delhi, 
except for 1968 total commodity trade which is a 
reported figure. 
3 Data not exactly comparable to those for 1965 
and 1966 owing to slight differences in list of com- 
modities included. 
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While the tabulation is regarded as accu- 
rate enough to give a general portrayal of 
the role of mineral commodities in India's 
total trade, and, in addition, to reflect the 
general trend of the quantity of trade over 
the time-span shown, it should be noted 
that in addition to the comparability prob- 
lem indicated in the footnote to the table, 
the devaluation of the Indian rupee from 
Rs 1—US $0.21 to Rs 1=US 50.133 on 
May 30, 1966, presented an additional 
problem in compilation of data. Moreover, 
the estimates for 1968 mineral commodity 
trade value were based upon commodities 
which accounted for only 60 percent of 
total mineral commodity imports and 90 
percent of total mineral commodity exports 
in 1967; thus, depending on the differences 
between the trade pattern for these selected 
commodities and those for which 1968 data 
were not avallable, a considerable differ- 
ence may be expected between these esti- 
mates and actual figures when they become 
available. 

Among mineral commodity exports, iron 
ore, with a value of over $116 million in 
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1968, was clearly the dominant single com- 
modity, and probably again accounted for 
about one-third of the total for this group 
as it did in 1967. Other major export min- 
eral commodities were iron and steel, gem 
stones (including diamond), mica, and 
manganese ore. Dominant classes of min- 
eral commodity imports were iron and steel, 
nonferrous metals, and petroleum (crude 
and refined). 

Definitive data on India’s principal trad- 
ing partners in total mineral commodities 
were not available for 1967 or 1968, but 
Japan, the recipient of most of the iron ore 
and appreciable quantities of other mineral 
raw materials, undoubtedly remained the 
foremost destination for exports, probably 
accounting for 40 percent or more of the 
total as it did in 1966. Other major re- 
cipients of exports, in order of rank in 
1966, were the United States, the United 
Kingdom,  Belgium-Luxembourg, Nepal, 
and Czechoslovakia. In the case of imports, 
leading sources in 1966 were the United 
States, Iran, West Germany, the United 
Kingdom, and Japan. 
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Table 2.—India: Exports of mineral commodities 


Commodity 


METALS 
Aum 


fo 
Chromite 


orms 
Iron and steel: 
Iron ore and concentrate 
thousand tons 
Pig iron and sponge e 
Ose 


Iron and steel scrap 
thousand tons 
Steel ingots and semimanu- 
facturers. thousand tons 
Lead, including alloys, all forms 
Manganese ore and concentrate 
thousand tons. . 
Silver metal, all forms 
thousand troy ounces. . 
Tin, including alloys, all forms 
Titanium, ore and concentrate 
(ilmenite .----------2-2- 
Zinc, including alloys, all forms... 
Other: Nonferrous metal scrap, 
not further identifled........... 


NONMETALS 
Abrasives, natural, tripoli earth 


P Preliminary. 
1 Excludes scrap, if 
3 Apparently 5 un 


1967 1968 v 


53, 523 98,916 


1,480 1 17,055 
11,211 108,822 


229 11,871 


18,562 15, 646 


450 789 
24, 525 73,3820 
1.910 3.161 

aces 2, 
801 

1,057 

6 13 
1,108 1,195 
969 1,748 
16 ! 149 


28,519 48,525 
319 1 21 


(3) 4,412 
ENT 887 
70 22 
6,607 2,864 
40 978 
81,822 172,827 


(Metric tons unleas otherwise specified) 


Commodity 1967 1968 » 
NONMETALS—Continued 
Clays: 
%0³˙0 0 E E 61 102 
Fuller's earth 458 8 
. 643 86 
MCA 488 186 
ee earth (Kieselguhr). ...... 89 
Feldspa “e 7,989 8, 530 
Grap te PN REC HE 14 160 
Gypsum.....................-- 1,000 950 
Kyanite 1 related materials: 
TN MODUS 40,486 50,464 
S nits 7 2,046 2, 518 
eto Pea mae er ES 57 457 
Magnesite.................-...- 19,916 21,920 
Mica, all f.... S 21,265 21, 187 
Mineral pigments 
Red oxide 7 
M!! ³· A enc oseces 242 621 
1 ez thousand tons 287 298 
Stone, sand and gravel: 
Limes tone 1. 129 408 
Marble 8 70 
Building stone, not further 
identified. ........-_..... 1,686 4, 750 
Gravel 
ar including natural 
Bessa cR EC D M ra ate 8,8988 3, 052 
Tale and S lated materials, 
steatit᷑ ee 9,629 9, 734 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen 1,467 48 
Coal and coke....thousand tons 242 498 
Petroleum refinery products: 
Gasoline and naphtha 
thousand on barrels.. 7,599 4, 601 
Distillate fuel oil. do.... 1,157 179 
Residual fuel oil do.... 418 159 
Petroleum coke....... do 211 75 
ph alt 4 (2:422 
S do 40 
lll... do.... 9,420 5, 041 


any, which is given . as part of an aggregate of nonferrous metal scrap. 
specific metals. 
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Table 3.—India: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968» Commodity 1967 1908» 
Alumin metal, all f 48,979 18,298 Clays Co tsnued eue 
um Orms......- ; 2 ntsnue 
Antimony: Fuller’s earth. 70 
Ore and eoncentrate......... 1,527 1,781 F A e ies 3,772 2, 105 
Metal, all forma 5 2 T TRI 802 167 
T... 9 9 Diamond: 
Chromite 8 Gem value, thousands.. $1,830 $21,694 
es metal and alloys, all forms. 46,161 85,914 Industrial..thousand carats.. 660 150 
Iron and steel: Diato o e oue 1,878 1,118 
Pig iron, sponge iron and Fertilizer ma í 
powder —À————— 8 278 Ni ous sodium nitrate.. 9,300 2,348 
a eed Phosphate rock 
Ferroalloys: thousand tons 608 861 
Ferrochromium......... 842 707 Potassium alta 7 
Ferromanganes e 257 128 Filuorspar and cryolite: 
Ferromolybdenum. ..... 102 426 Cryolite..........-..----.- 1,182 892 
Parophoshouw- — 244 877 Fluorspar.................- 7,188 4,298 
Ferrosilicon...........- "i M Gant 5 De 2 
Ferrotungsten . ........- um and plaster 
Other... A 480 488 Lime Bt: 2252s 
Magnesite.............-------- 109 23 
/ 2,026 2,223 Mineral pigments 
Steel ingots and semimanu- e.... 2,48 
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Lead: Stone, sand and gravel: 
Ore and eoneentrate 28 7 es 33 ˙ DEM ES 7 8 
Metal ineluding alloys, all Alabaster 45 48 
0 AA 41,148 36,219 Bui g atone, not further 
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Nickels | | | | | | | | | | — dGQravel.........---------e.- 198 120 
Ore and concentrate 22 14 Sand, all types 499 485 
Metal and alloys, all forms... 1,989 1,811 Sulfur 592,668 889, 447 
Platinum metal troy ounces.. 4,887 2,288 Tale and related materials 
Silver metal --- 9,710 1,897 steatite.............-..-..-.- 828 
Tin metal and alloys, all forms MINERAL FUELS AND RELATED 
-. 4,280 4, 095 MA 
Titanium ore 651 29 Asphalt, natural...............- 2,616 469 
Tungsten ore concentrate 204 207 „ ahnthracite...............- ,046 241 
Zine: COSE NOE SI eee 113 601 
Ore and concentrate......... 20,501 19,408 Petroleum 
Metal, including alloys, all Crude o 
forma 71,442 104,990 thousand 42-gallon barrels.. 65,198 77,933 
NONMETALS 
Abrasives, natural 1,985 68 Refinery products: 
JJ „483 26, 670 Aviation gasoline.do.... 851 262 
7277700000 7 11 Kersone and n fuel 
Boron materials (borax) )) 2,776 4,067 thousand n barrels... 8,519 4, 080 
Chalk... ecl K ĩñ e ches es 658 211 Residual fuel oil- do 367 191 
Clays: Lubrieanta 2,806 2,800 
Ball ela. --------2000. 4,074 2,857 
Fire ela y. 41 Total do.... 7,041 7,888 
» Preliminary. 
COMMODITY REVIEW 
METALS Bauxite.—ln response to increases in 


Aluminum.—India, with a 1968 bauxite 
output of just under 1 million tons, ranked 
12th among world producers. About two- 
thirds of total output was consumed in- 
digenously in the producion of alumina 
for the domestic aluminum industry, about 
a fifth was used by India’s chemical, re- 
fractory, cement, steel, oil refining, and 
abrasive producers, and the rest was ex- 
ported. Aluminum output at 120,000 tons, 
was only about 1.4 percent of total world 
production, and was roughly adequate to 
meet India’s 1968 requirements. 


domestic demand and increasing foreign 
markets, India’s bauxite mining operations 
increased output by nearly 19 percent in 
1968. Growth of the domestic market has 
been the principal factor in expanded 
output. Mining continued to be wholly by 
open pit methods, but hand shovel mining 
and head basket transport, formerly used 
and permitting a high degree of selectivity, 
have given way to partly and wholly 
mechanized production techniques. At year- 
end, Hindustan Aluminium Corp. Ltd. had 
two fully mechanized mines (one at Baoli, 
the other at Ranchi), Indian Aluminium 
Co.’s Lohardaga area property was nearly 
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fully mechanized, Madras Aluminium Co. 
was in the process of modernizng its 
Shevaroy Hills operation, and Aluminium 
Corporation of India had plans to at least 
partly mechanize its mines in the Ranchi 
area. 

Future expansion also seemed more likely 
to be related to domestic industry growth 
rather than to the export market, not only 
because of obvious economic advantages to 
be obtained from marketing alumina or 
aluminum rather than bauxite, but also 
because of the high cost of transport from 
inland mines as well as the inadequacy of 
port facilities. A partial exception to this 
rule, however, was noted in the case of 
recently discovered deposits in Goa, which, 
when placed in operation in early 1969, 
should contribute to further export market 
growth. These deposits, controlled by the 
Goan firm, Khushaldas & Brothers, are 
to be expanded together with necessary 
port expansion, to permit shipments up 
to 200,000 tons annually by 1974. In con- 
trast, a Japanese survey of Gujarat State 
ports reportedly was unfavorable for ex- 
Pansion of purchases from this area. 

National bauxite reserves total 275 mil- 
lion to 300 million tons, including 73 
million tons containing over 50 percent 
A12Osg. Recent additions include about 10 
million tons in Allahabad and Banda Dis- 
tricts of Uttar Pradesh and a similar 
quantity in Goa. 

Alumina.—In addition to the required 
alumina facilities to meet demands of the 
growing domestic aluminum industry, the 
Central Government has authorized Gujarat 
Mineral Development Corp. (owned by the 
Gujarat State Government), ito establish 
a 100,000 ton-per-year export oriented alu- 
mina plant, probably in the Kutch District. 
The facility has a target onstream date in 
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1973, by which time a 480-megawatt ther- 
mal power station at Ukai is slated to be 
operational, and from which necessary 
power is expected to be obtained. 

Aluminum Ingots.—With a 1968 output 
of 120,100 tons, India’s aluminum smelters 
operated at 102.6 percent of nominal rated 
capacity in 1968. Output was derived from 
four plants, all in the private sector. These 
plants, together with new plants underway 
or planned for completion by 1973 are 
listed in table 4, together with present 
capacity and planned capacity. 

The planned expansion reflected in table 
4 was based on the assumption that demand 
for aluminum in India would reach 300,000 
tons by 1970. Under the same assumption, 
domestic demand for 1968 had been fore- 
cast at 220,000 tons, but in reality the 
figure was only about 105,000 tons. Original 
figures were based in part on presumed 
success of a Government aluminum for 
copper substitution program, which met 
with consumer resistance, as well as upon 
a greater industrial growth rate than has 
actually materialized. More recent esti- 
mates by Indian authorities indicate that 
demand may not exceed 250,000 tons by 
1973. Thus, barring cancellation of some of 
the plans for the 216,300-ton increase in 
total capacity planned, or an unexpected 
upturn in the national economy, producers 
will be forced to seek export markets or to 
curtail output below capacity levels to 
avoid overproduction. Therefore, it appears 
possible to Indian observers that some exist- 
ing expansion plans may be cut back. 


Chromite.—India’s chromite production 
increased 88 percent in 1968, apparently 
owing to improved world market condi- 
tions for the Indian product, which in turn 
was attributed to the restrictions on 


Table 4.—India: Aluminum ingot plants and capacities 


ty 
Co Plant location ( e ) 
m 

aad 1968 1978 

rated proposed 
Aluminium Corp. of India Ltd Asansol.........-.---.- ecce 8.7 12.5 
Bharat Aluminium Co. Ltd KOVDR.. d ooseeckenewe Uu 8 50.0 
e ra uc o AE hh d»sUe 100.0 
Hindustan Aluminium Corp. Ltd Renukoot..............-.-.- 60.0 80.0 
uminium Co. Lt Hirakudand Alwaye.......... 85.8 85.8 
| osccsccracu i came ec ad DU ↄðVyd 8 180.0 
Madras Aluminium Co. Ltd e =-=- 22 22-2202200 12.6 25.0 


1 Plant due on stream in 1969. 
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Rhodesian chromite movements imposed by 
the United Nations. National reserves have 
not been estimated in recent years, but a 
figure of 4.9 million tons of minable ore is 
regarded as conservative. Of this figure, 
nearly 60 percent is in Orissa State and 
is largely of metallurgical and chemical 
grades. - 

Of the total export of 108,822 tons in 
1968, 103,577 tons went to Japan, includ- 
ing 72,706 tons of 48-56 percent Cr203 
and 26,796 tons of 3848 percent Cr2O;; 
other recipients were Australia 5,001 tons 
and Thailand 244 tons (below 38 percent 
Cr203). 


Copper.—Through 1968, India's domes- 
tic copper industry continued to play only 
a small role in providing the country's 
requirements for this metal. Smelter out- 
put, which was essentially equal to mine 
production, constituted less than 10 per- 
cent of the estimated 1968 metal demand 
of 104,000 tons, and despite sizable recent 
additions to reserves, industrial develop- 
ment plans call for expansion to only 
47,500 tons capacity by 1973-74. By that 
time, demand is expected to reach 124,000 
tons per year. 

In 1968, one firm, the private sector 
Indian Copper Corp., accounted for the 
entire production, and this firm apparently 
will continue as the sole producer until the 
public sector 31,000-ton-per-year Hindustan 
Copper Ltd. Khetri-Kolihan project comes 
into production in 1973. Indian Copper 
Corp. at yearend had plans for expansion 
and modernization calling for replacement 
of its outdated 9,960-ton-per-year smelter 
with a 16,500-ton-per-year flash smelter by 
1971. Work on the Khetri project prog- 
ressed slowly in 1968, and there was some 
doubt expressed that the project would 
be in operation by the target date of 1973. 
Other copper properties remained under 
varying degrees of consideration for devel- 
opment by the Central Government and 
various State agencies in 1968, but there 
was no substantive progress toward ex- 
ploitation. 

A recently revised appraisal of India's 
more important copper deposits gives a 
total figure of 2,835,000 tons of contained 
copper in 11 deposits with ore grades of 
0.6 to 2.4 percent. This figure includes 
proved reserves of 767,000 tons; indicated, 
1,554,000 tons; and inferred, 514,000 tons. 
The Rakha deposit of the Singhbhum ore 
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belt in Bihar State contains over 1.1 million 
tons of copper in ore grading 1.3 percent 
copper, while the Madhan Kudhan deposit 
of the Khetri belt of Rajasthan State con- 
tains 520,000 tons of copper in ore contain- 
ing 1.0 percent copper. Other more notable 
ore bodies include the Mosabani deposit 
in the Singhbhum belt of Bihar, with 
670,000 tons of contained copper in 2.0- 
percent ore and the Kolihan deposit of the 
Khetri belt with 295,000 tons of contained 
copper in 2.4-percent ore. It should be 
noted that the 2.8-million-ton-plus national 
reserve estimate does not include lesser 
deposits now known, nor does it make any 
allowance for possible new additions that 
may be made from detailed study of Oper- 
ation Hardrock" results. 


Gold.—Although gold production regis- 
tered a substantial increase in 1968 over 
the 1967 level, it remained significantly 
below levels reported for 1964—66, and the 
outlook was for diminishing production. 
The nation's two producers, the Kolar 
group and the Hutti mine, both continued 
to operate through 1968, and reported 
reserves totaling 3.8 million metric tons of 
ore averaging 8.5 grams (0.27 troy ounce) 
of gold per ton, but operating costs ex- 
ceeded the product value, as has been the 
case for several years. 

With a view to minimizing losses, if not 
attaining outright profitmaking operation, 
a government-appointed working group of 
the Committee on Science and Technology 
investigated the Kolar goldfields and recom- 
mended replacement of obsolete equipment 
with new imported equipment, as well as 
immediate starts on research and develop- 
ment programs aimed at improving mining 
and milling methods, a more aggresive ore 
development program and certain organiza- 
tional changes. 


Iron Ore.—The 4.9 percent growth in 
Indian iron ore output in 1968 reflected 
further expansion of the export market, 
chiefly to Japan, rather than increased 
domestic consumption. In fact, reported 
estimates of 1968 iron ore use by the 
nation's iron and steel industry indicate a 
J percent decline with respect to the 1967 
consumption level of 12.14 million metric 
tons. 

The increase in iron ore output and 
export has been achieved despite the 
increasingly competitive nature of the 
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world market. This increasing competition, 
coupled with higher transport costs to 
European markets owing to the closure of 
the Suez Canal, has driven the price of 
Indian iron ore for export generally down- 
ward in recent years (with some improve- 
ment in 1968 over 1967 levels), as shown 
in the followins tabulation: 


Average f.o.b. price (all Indian 
ports, exported iron ore.) 


(dollars per metric ton) 
Year 
To Japan To all countries 

964 7. 46 7.44 
1965.......... 1.06 7.82 
1960808 6.82 7. 05 
19677 6. 95 6.23 
19688. 1.16 7.45 


Exports are shown by destination in table 5. 


Table 5.—India: Exports of iron ore 


(Million metric tons) 
Country 1967 1968 
F 25 87 
Czechoslovakia 98 98 
... .19 .02 
West —— 19 .80 
Hungary .18 .16 
VVV 11.02 12.51 
Poland egg . 20 22 
— 1 
Other 111 10 
Total 18.55 15.65 


In response to market pressures, and in 
an effort to maximize profits, Indian pro- 
ducers have shown increasing interest in 
pelletization, which not only will provide 
an improved product, but will also utilize 
ore fines, now rejected, and contribute to 
overall greater recovery from mine run ore. 
Through 1968, only one firm, the export- 
oriented Chowgule & Company, Pale, 
which operates in Goa, had a pelletizing 
plant (500,000 tons per year). However, 
this firm plans to erect a second facility, 
with a 2-million-ton capacity, in the near 
future, and other mining operations were 
considering such installations. These in- 
cluded Kemmannugundi-Kudremukh in 
Chikmagalur District (under development 
in1968); Kiriburu in Keonjhar District of 
Orissa, and Bailadila in Bastar District of 
Madhya Pradesh, among others. 
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Under the revised fourth 5-year plan 
(April 1, 1969-March 31, 1974), the Plan- 
ning Group on Iron Ore envisages a total 
iron ore production of 54 million tons by 
the end of the plan period (nearly double 
the 1968 rate), including 31 million tons 
for export, over 75 percent of which is 
expected to go to Japan. To achieve this 
output level, an investment of about $319 
million (Rs 2,400 million) is suggested by 
the Planning Group, including about $40 
million in private sector investment to 
allow for a 9-million-ton-per-year increase. 
Recommended distribution of the total 
$319 million by projects, including neces- 
sary railways and ports, but not by sector 
is as follows: Bailadila mines—$124 mil- 
lion, Barajamda—$24 million, Daitari- 
Paradip—$26 million, Bellary-Madras— 
$78 million, Goa—$63 million, miscella- 
neous—$4 million. 

National reserves are more than adequate 
to support the planned expansion; they are 
estimated at about 21,300 million metric 
tons, including 6,400 million tons measured 
and indicated and 14,900 million tons 
inferred. 

Major iron ore development projects 
underway or contemplated include a 
number by the public sector National Min- 
eral Development Corporation (NMDC). 
Notably, the Kiriburu mine, NMDC’s first 
venture, which in 1968 produced at a 
2-million-ton-per-year rate, is to be ex- 
panded to 5 million tons per year; and the 
Bailadilla operation, also a 2-million-ton 
operation in 1968, is to reach 5.5 million 
tons of run-of-mine ore and 4 million tons 
of sized salable product. In Mysore, NMDC 
expects its Donimalai project to have a 
5-million-ton annual capacity for run-of- 
mine ore (2.5 million tons of lump ore and 
2.5 million tons of salable fines) by 
1971-72, and by the same time, it plans 
to have the first phase of its Kudremukh 
facility in operation, producing 4 million 
tons of sinter feed. The latter facility is 
tentatively slated to begin pellet production 
in 1974—75 at a 2-million-ton annual rate 
and to raise this to 4 million tons by 1978. 
Elsewhere, the Orissa State governments 
Orissa Mining Corp. expects that its 4- 
million-ton-per-year operation (2.5 million 
tons of seized ore, 1.5 million tons of fines) 
at Daitari will start operations in June 
1969 with operation at capacity to begin 
in October. The Tamil Nadu State govern- 
ment, using its own resources, intends to 
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establish a pelletizing plant to process Salem 
District iron ores to provide feedstock for 
a State-owned steel plant which also is to 
be built without Central Government funds, 
inasmuch as the plant was not included in 
the fourth 5-year plan. 


Iron and Steel.—India’s iron and steel 
production in 1968 did not reach levels 
targeted by national economic planners, 
as expected demand did not fully mate- 
rialize, but overall there was slight improve- 
ment over 1967 results. Perhaps more 
significantly, there was a general upturn 
toward yearend in response to apparent 
improvement in market conditions. Steel 
ingot output stood close to par with 1967 
levels, but as a result of increases in capac- 
ity, differed from total national capacity 
by a greater margin than in 1967. Nominal 
ingot capacity of the five integrated plants 
stood at about 8.9 million tons, distributed 
as follows in million tons: Tata Iron and 
Steel Co. (TISCO)—2.0, Indian Iron and 
Steel Co. (IISCO)—1.0, and Hindustan 
Steel Ltd. (HSL)— 5.9. (The latter figure 
is for three plants as follows: Rourkela— 
1.8, Bhilai—2.5, and Durgapur—1.6). 

Iron and steel trade for the first time 
in recent years was favorably balanced. 
Exports were valued at $112.5 million com- 
pared with imports valued at $110.2 mil- 
lion. (Comparable 1967 figures were $81.5 
million and $153.4 million, respectively.) 
Both the upturn in exports and drop in 
imports were attributed to a slowdown, 
below planned levels, in the economy as a 
whole, with an attendant drop in steel 
consumption. 

Of the total export, HSL’s plants pro- 
vided almost three-fifths, TISCO and 
IISCO one-fifth, and the rerolling industry 
about one-fifth. 

Internal demand for iron and steel 
apparently totaled over 6 million tons in 
1968. While overall availability was im- 
proved over that during past years, the 
supply of already scarce flat products 
worsened as the economy recovered from 
the recession. Billets, foundry pig iron, 
skelp, and strip also were in short supply 
at times although toward yearend the skelp 
and strip situation was eased as production 
from the new (July 1968) Durgapur skelp 
mill became available. The pig iron short- 
age was attributed to an upsurge in ex- 
ports of this material, while the billet 
shortage was credited to the integrated 
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plant producer's preference for rolling more 
billets to rods and bars for export, as 
opposed to selling billets to Indian rerollers 
who compete with the integrated plants in 
the export market. 

In an effort to reduce idle capacity, 
attempts were made by major producers 
to adjust rolling mill product output to 
changes in market demand. IISCO and 
the Bhilai and Durgapur plants of HSL 
have developed new steel sections (mainly 
for joists and rounds) in response to do- 
mestic and export demand, while the 
Rourkela plant has commenced production 
of electrolytic tinplate and electrical steel 
sheet. TISCO and IISCO have begun pro- 
duction of twisted ribbed steel bars for 
concrete reinforcement from low-carbon 
steel, which producers claim can replace 
plain round bars with a 40-percent savings 
in weight. Bhilai and Durgapur are also 
slated to begin production of this new prod- 
uct, under the IISCO trade name of 
*"Torsteel." (TISCO styles its twisted bars 
“Tistrong.” ). 

With regard to plant expansion, TISCO 
and IISCO plan modest growth through 
modification and relatively minor additions, 
with target ingot capacities of 2.2 million 


tons and 1.3 million tons, respectively. The 


Rourkela plant has a proposal for expan- 
sion to 3.4 million tons, but a 400,000-ton 
addition is all that is expected in the near 
future. The Bhilai plant has underway a 
700,000-ton expansion in pig iron capacity 
due onstream in 1970, with more ingot 
facilities and rolling mills slated for addi- 
tion later. The Durgapur plant, beset with 
technical, managerial, and labor force prob- 
lems, has no expansion plans and none are 
expected. 

India's fourth major public sector steel 
venture, the Bokaro plant, was running 
9 months behind the most recent revised 
schedule and may not be commissioned 
until 1973. This facility, which is to have 
a 1.7-million-ton ingot capacity, has 
suffered from almost continuous disputes 
between the numerous contractors and their 
employees as well as from delays in re- 
ceiving Soviet-supplied plans, other delays 
in receipt of Heavy Engineering Corpora- 
tion- supplied equipment and from de- 
livery of defective refractories by Indian 
contractors. 


Lead and Zinc.— Although over 100 lead- 
zinc deposits are known in India, some of 
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which show at least some potential for 
economic operation, only one mine was in 
. production in 1968. Moreover, despite sig- 
nificant foreign exchange expenditures for 
imports of these metals ($8.9 million for 
lead and $28.4 million for zinc in 1968), 
Government economic planners had no 
recommendations for near future detailed 
study or development of additional de- 
posits. Thus, for these commodities, the 
Central Government apparently seemed 
willing to accept continued foreign de- 
pendence for the near future. 

The single operating mine, the Zawar 
property of the public sector firm, Hin- 
dustan Zinc, Ltd., produced 191,629 tons 
of mine run ore in 1968 (165,650 tons in 
1967), which, upon beneficiation, yielded 
3,566 tons of lead concentrates and 12,839 
tons of zinc concentrates (3,995 tons and 
10,029 tons respectively in 1967). 

Proved reserves at Zawar are estimated 
at 8 million tons with probable reserves 
set at 21 million tons. Ore grade, officially 
reported at 3.7 percent zinc and 1.8 percent 
lead, is believed to be somewhat lower than 
this, particularly in the case of lead. The 
mill capacity of 500 tons daily in late 1967, 
reportedly was in the process of being in- 
creased to about 2,000 tons daily by year- 
end 1971. 

The most notable 1968 development in 
India’s lead and zinc industry was the 
commencement of production-scale opera- 
tion at two zinc smelters that officially had 
been commissioned in 1967. The 18,000 
ton-per-year Debari smelter of Hindustan 
Zinc, Ltd., near Udaipur in Rajasthan 
operated at full capacity from January to 
june, suspended production during July 
and August, and thereafter operated at 
about 70 percent of capacity through year- 
end. This smelter operated solely on ore 
from the Zawar mine. The July-August 
shutdown was occasioned by the develop- 
ment of excessive stocks of superphosphate 
fertilizers (a byproduct), while the re- 
stricted output for the final 4 months of 
1968 was due to unexpected zinc metal 
surpluses. The latter were developed de- 
spite the fact that India's other new zinc 
smelter, the imported concentrate-based 
Edayar plant of Cominco Binani Zinc, Ltd., 
near Alwaye, Kerala State, operated at 
less than half of its 20,000-ton rated capac- 
ity. This shortfall was attributed to a 
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continuation of technical difficulties that 
restricted output to 3,000 tons during May- 
December 1967. 

Lead production, entirely from the 
Tundoo lead smelter of Hindustan Zinc, 
Ltd. near Dhanbad, again declined, as 
the lead content of ore from the Zawar 
mine continued to fall off. 

Lead imports declined 14 percent in 
1968 to 35,219 tons, but this decline, even 
coupled with the production drop, did not 
seem to have any severe impact on markets. 
A sizable increase in the demand level 
(from about 45,000 tons to 57,000 tons) 
has been forecast for 1969, but it remains 
to be seen if such a sharp increase will 
occur. 

Zinc metal imports increased 47 percent 
in 1968 to 104,990 tons, contributing to the 
temporary oversupply that occurred as 
annual consumer demand fell unexpectedly 
to about 80,000 tons. A demand for 90,000 
to 100,000 tons was originally anticipated. 
Domestically produced metal, priced at 
$427 per metric ton, could not compete 
with imports at $415 per ton. While im- 
port controls were expected in 1969 in an 
effort to improve the domestic zinc price 
situation, the long-run prospect of con- 
tinued import of sizable quantities of zinc 
in some form led to revival of a 1966 pro- 
posal to erect another imported concen- 
trate-based smelter. The original engineer- 
ing study was undertaken by a Polish 
agency, but the study was suspended in 
late 1966. The same group was asked to 
complete this study basing the revised study 
on maximum use of Indian skills and 
equipment. The plant would be located 
at the port of Visakhapatnam, on India's 
east coast. 


Manganese Ore.—Although manganese 
ore output and exports edged upward 
slightly in 1968, the output gain was far 
less proportionally than that attained for 
other commodities and the total value of 
1968 exports was less than that of 1967 
shipments owing to lower unit prices as 
well as to shipment of relatively greater 
quantities of lower grades and lesser quan- 
tities of higher grades. This shift is indi- 
cated in table 6, which shows the distribu- 
tion of total manganese ore exports both 
by grade and by destination. Regarding 
the distribution by destinations, it is sig- 
nificant to note that Japan took a sizably 
larger share in 1968 than in 1967, account- 
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Table 6.—India: Exports of manganese 
ore by type and destination 


(Thousand metric tons) 
Type and destination 1967 1968 
Types: 
Ore, 48 percent manganese or 
Greater oon codon ees 226 161 
Ore, 35-48 percent manganese.. 359 
Ore, ferruginous, below 35 
percent manganese 521 728 
Peroxide and other processed 
oxides 2 1 
Total, ores and similar 
materials 33 Dan eU 1,108 1,195 
Destin pons (all types): 

) e RR e EIS EON 649 764 
e 8 96 1 
United States 168 87 
er Kingdom —— 73 69 

N JJC 37 60 
Netherlands 22 29 
P47 ³ĩðW—w6mA ³ð2 WA. seed 26 
Germany, West 52 22 
CCC 11 35 
!! 1,108 1,195 


ing not only for the entire increase but 
also for a share of the market taken in 1967 
by other countries. 

Through 1968, manganese ore exports 
continued to be controlled rigidly by the 
Indian Government. The Government- 
owned Minerals and Metals Trading Cor- 
poration (MMTC) purchased all ore des- 
tined for export (over 75 percent of total 
production in 1968) except that produced 
by Manganese Ore (India) Ltd., a govern- 
ment firm itself. MMTC pays a rupee price 
for the ore and then disposes of it on the 
world market, basing its decision as to 
whether to barter or sell the ore on the 
impact on India's overall foreign exchange 
situation. 

Reliable substantive data on India's man- 
ganese ore reserves are not available, al- 
though they are known to be large. Many 
producers have little idea of the actual 
quantity of recoverable ore on their hold- 
ings, and lack funds, equipment, and/or 
incentive to properly develop their reserves. 
Of an estimated total national reserve of 
180 million tons, less than 20 percent is 
classified as proved and indicated. (7.68 
million tons proved, 24.75 million tons 
indicated). The Planning Commission of 
India, recognizing the need for better data 
in order to permit realistic planning for the 
soundest development of this resource, has 
called for efforts to prove a minimum of 
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49 million tons of ore and has recommended 
expenditures equivalent to $8 million for 
such a project. 


NONMETALS 


Cement.—India's cement output in 1968 
was regarded as adequate to meet require- 
ments for the first time in recent history. 
This attainment of self-sufficiency, how- 
ever, to a significant extent was the result 
of reduced demand owing to a general 
countrywide economic slump, coupled with 
addition of new facilities, with an aggregate 
capacity of 1.56 million tons. In fact, be- 
cause of the economic slump, output was 
held to the level required to meet domestic 
and export requirements and the full 
national 14.76 million ton (yearend 1968) 
Capacity was not reached. 

As a result of action taken in 1967, 
responsibility for distribution of cement in 
India was given to the Government-owned 
Cement Corporation of India Ltd. effective 
January 1, 1968. This action relieved the 
Cement Allocation and Coordination Or- 
ganization (a producers’ association) of 
this responsibility, and in addition pro- 
vided for output and price controls. The 
need for the latter restrictions, however, 
was questioned, and by yearend it appeared 
that such controls would soon be removed. 

Exports in 1968, although modest rela- 
tive to total output, were over 5 times the 
1967 level, totaling 172,827 tons, and The 
State Trading Corporation (STC), the 
nation’s sole cement exporter, forecast a 
300,000-ton level for 1969. Producers, how- 
ever reportedly were not particularly en- 
thusiastic at this prospect, preferring to 
sell their output on the domestic market, 
unless the export subsidy is raised. This 
subsidy, 25 percent of the f.o.b. price 
(provided by STC) plus an 80-cent-per- 
metric-ton added operating cost allowance 
(provided by the Cement Controller), was 
regarded as an inadequate incentive by 
producers, who argued that domestic prices 
were higher than the level of the export 
price plus the subsidy payments. 


Mica.—India’s mica industry retained 
its position as the world’s dominant supplier 
of strategic grades of natural mica in 
1968, although crude output advanced only 
marginally, in both quantity and value. 
Synthetic substitutes continued to make 
inroads into the overall world market. Total 
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mica exports declined slightly on a tonnage 
basis as a result of a 13-percent decline in 
scrap mica shipments, although value of 
exports advanced somewhat owing to larger 
shipments of strategic grades. Table 7 
details mica trade. 

Under pressure from Indian fabricators 
of mica products, the Government reduced 
the export duty on processed mica powder 
from 40 percent ad valorem to 20 percent 
ad valorem effective July 1968. All other 
forms of mica except micanite (a material 
fabricated from fine ground and waste 
mica) remained subject to the 40-percent 
duty through yearend, but certain grades 
of loose splittings were slated for reduc- 
tion to the 20-percent rate effective March 
1, 1969. Indian producers continued to 
request a total exemption of duty on all 
exports except powder; through yearend, 
full exemption appeared unlikely, although 
reduction of all grades to the 20-percent 
rate appeared possible in 1969. 

It appeared at yearend that the Mica 
Export Promotion Council (MEPC) might 
be terminated in 1969 due to financial 
troubles that have resulted in ineffective 
operation. Indications were that a new 
advisory committee would be established 
to replace MEPC. 


Phosphate Rock. „ it was 
generally believed that economically re- 
coverable phosphate occurrences did not 
exist in India. However, USAID personnel 
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did not share this view, and in April of 
that year, two widely separated occurrences 
were recognized and described—the Mus- 
soorie occurrence in Uttar Pradesh and the 
Birmania occurrence in Rajasthan. The 
former area later received closer scrutiny 
under Operation Softrock, a USAID 
assistance project, and fieldwork in this 
area continued through 1968. In 1967 the 
Geological Survey of India independently 
found what is reportedly the most impor- 
tant phosphate discovery examined to date. 
Occurrences examined through yearend 
totaled seven, all within 21 kilometers 
of Udaipur in south-central Rajasthan. 
Preliminary indicated reserve data for 
four of these occurrences total 76 million 
tons grading 20 to 36 percent PoOs. The 
remaining three occurrences have not been 
evaluated with regard to quantity of mate- 
rial available, but have considerably lower 
grades of ore (8—20 percent) on the basis 
of reports released thus far. 

The larger and higher grade ore bodies 
are regarded as excellent for open-pit min- 
ing at a potentially low cost. Moreover, 
no ore treatment other than crushing and 
sizing is believed necessary, and transport 
to the currently (1968) operating single 
super phosphate plant of Hindustan Zinc, 
Ltd. at Debari involves haulage of 18 
kilometers or less. 

Plans were underway for mining of this 
deposit by the Rajasthan State government, 


Table 7.—India: Mica exports by type and destination 


(Metric tons) 
Country Block Film Splittings Scrap or Ground Other 1 
waste 
1967: Total........ -2-222-22-2222 1,611 92 5,522 12,588 1,854 98 
1968: 
Czechoslovakia 26 2 461 9ͤö· wnaxuwd 
1 /§ö;ðö¹ẽ—ĩ2i1(G h y ex 24 2 277 2,008 8 
Germany: 
CCC WAA cae M. 35 (s 18 65 100 2 
Went... odes e cNO PSOAMA E 89 2 288 567 70 54 
Hungarꝛꝛꝛ 2- .- -222-2 ..- 222 4188 476 3 
C/! A 8 41 (3) 170 126 29 
J7%Gö%öö000˙³˙—·0 2 766 1,700 ........ 10 
N · AAA A ⁵ E enwu we JJ ͤ PES. 2,650 1,101 
e senec hr ede 51 (2) 802 176 : 
CCC!ö·öÜ1ÜAA ⅛ᷣ . A 131 J/“»ͤ WWW uod de 
United Kingdom................-. 333 12 708 1.8882 17 
United States 208 8 2,076 1,087 67 
OP eee eos eee 8 198 8 519 411 224 28 
r EER E ET, 1,731 86 6,001 10,939 2,244 186 


1 Consists of mica — for condenser film, condenser plates, cut sheets, cut strips, washers, and dises 


as well as ig Pog er mica 
2 Less than 37 
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with production slated to start about July 
1, 1969, with an initial rate of 300,000 
tons per year. Hindustan Zinc, Ltd., re- 
portedly will accept 500 tons of rock daily 
as soon as mining commences, and the 
Trombay Fertilizer Plant near Bombay 
reportedly also agreed to take 500 tons 
daily. By way of comparison, phosphate 
rock imports in 1968 totaled 860,625 tons, 
valued at $16.7 million, a tonnage increase 
of 43 percent over the 1967 level. If min- 
ing plans reach fruition, an annual foreign 
exchange saving of about $5.8 million may 
be possible in the immediate future. 


Coal.—Coal continued to rank as India's 
leading mineral commodity in terms of 
value, providing about 59 percent of the 
total value of crude mineral output in 
1968. Coal production increased slightly to 
69.3 million tons, but the industry re- 
mained in a precarious economic position 
for a fifth year, with a significant part of 
its capacity idle. As early as 1964, the 
coal producers were prepared to meet an 
annual demand for 97 million tons, but 
as a result of continuing lags in industrial 
development and cessation of exports to 
Pakistan, actual demand has never ap- 
proached levels expected by the Planning 
Commission. 

Of total 1968 output, private sector 
collieries produced 76.1 percent, the 
National Coal Development Corporation 
(NCDC) collieries provided 18.0 percent, 
and the Singareni Collieries Company 
(Andhra Pradesh State-Central Govern- 
ment owned) produced 5.9 percent. Of the 
69.3-million-ton total, almost 24 percent 
was coking coal; open-pit mines provided 
22.6 percent of all coal mined, while under- 
ground operations contributed 77.4 percent. 

Of the 778 mines reporting coal pro- 
duction in 1968, only six produced over 
600,000 tons each during the year, 49 
produced between 300,000 and 600,000 
tons each, and 168 produced between 
120,000 and 300,000 tons each. 

All public sector opencast mines are 
partially to fully mechanized, private- 
sector opencast mines remain largely man- 
ually operated. Some underground mines, 
such as those of NCDC, Singareni Col- 
lieries Co. Ltd. and Tata Iron and Steel, 
are partially mechanized, but hand min- 
ing, loading and tramming continue to 
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dominate in most all other underground 
operations. 

Coal consumption in India in 1968 was 
distributed as follows, in million tons: Rail- 
ways—17, thermal power stations—15, 
iron and steel industry—14, other indus- 
tries (including exports of about 500,000 
tons) —19. Forecasts by the Planning Com- 
mission call for a consumption level of over 
93 million tons by 1973 (including 620,000 
tons for export). While producers appar- 
ently could attain such a level if necessary, 
the target is viewed as unrealistically high 
barring an unforeseen upward swing in 
the total national economy, and a figure 
of 80 million tons by 1973 is regarded as 
realistic. 

Coal reserves have recently been re- 
assessed by the Geological Survey of India 
and the Indian Bureau of Mines; total 
proved, indicated and inferred reserves are 
now stated to be approximately 120 billion 
tons, including 45 billion tons proved. 
Of the total recoverable coal, the Jharia 
field of Bihar and the Raniganj field of 
West Bengal together contain about 40 
percent. 


Lignite.—The Neyveli Lignite Corpora- 
tion (public sector) Neyveli mine in Tamil 
Nadu continued as India's only significant 
lignite producer in 1968, increasing output 
1.2 million tons to 4,120,000 tons. Only 
6,000 tons was produced elsewhere. The 
mine is only one element of the Neyveli 
complex, which includes a 400-megawatt 
thermal powerplant, a 152,000-ton-per-year 
urea fertilizer plant, and a 380,000-ton- 
per-year briquetting and  carbonization 
plant. Since commencement of powerplant 
operations (at a lower capacity) in 1964, 
this element has operated at a financial 
loss, but power sale rates were increased 
in 1968 to lessen this deficit. The urea 
plant operated at only about 51 percent 
of capacity in 1968, chiefly owing to tech- 
nological problems that were to be rectified 
by 1970 as a result of modification that 
were started in 1968. The briquetting plant 
has also operated below capacity since 
inception of operations, but in this case, 
lack of market acceptance rather than tech- 
nology has been the major problem. In 
1968, some improvement in the situation 
was noted, and efforts were being made to 
develop an export market for this product 
in Southeast Asia. 
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Petroleum.—Despite intensive explora- 
tion and development drilling that set a 
new l- year record for the country, adia's 
crude oil reserves at yearend totaled only 
969 million barrels, a 6.4-percent decline 
from the yearend 1967 figure. All phases 
of oil industry activity were intensified 
during 1968, as reflected not only in the 48- 
percent increase in well completions, but 
in crude production (up 3.2 percent), 
refinery production (up 11.5 percent), and 
imports of both crude oil and refinery 
products (up 19.5 percent and 4.1 percent, 
respectively). Despite increases in output 
and imports and curtailment of exports, 
product supply continued to fall short of 
demand, at least in some areas for some 
products. 

Exploration, Drilling, and Crude Pro- 
duction.—The following tabulation sum- 
marizes 1968 operations in India’s oilfields, 
all located in the States of Assam and 
Gujarat, and compares performance with 
that of 1967: 


1967 1968 
Drilling activity: 
Number of wells completed: 
GJ“; eme 85 58 
666 S ss 
See n 36 38 
Total 87 129 
Footage completed 
ousand feet.. 745 1,066 
Number of wells drilling at 
vyearendad 21 97 
Number of qom producing 
a : 
owing. ............ 872 448 
Artificial left 433 487 
Total ocsscccccundic 805 885 
Crude oil produced 
ousand barrels.. 42,190 43, 552 
Reserves at yearend: 
Crude oil.......... do.... 1,085,000 969,000 
Natural gas 
million cubic feet. 2,217 NA 


NA Not available. 


Souree: World Oil. V. 169, No. 8, August 1969, 
p. 210, except for crude oil output and natural gas 
reserve data. 
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The Government’s Oil and Natural Gas 
Commission (ONGC), the nation’s only 
petroleum and natural gas exploration and 
development organization, exceeded pro- 
jected drilling targets by about 4 percent, 
with 50 operating rigs. In addition Assam 
Oil Company operated one rig and Oil 
India Ltd. operated four rigs. Of total 
drilling activity indicated in the foregoing 
tabulation, ONGC drilled 124 wells 
(944,000 feet) in 1968 and 76 wells 
(656,000 feet) in 1967. Of the 124 wells 
drilled by ONGC, 43 were in Assam and 
76 in Gujarat. 

Although no major discoveries were re- 
ported during 1968, Oil India’s Kusijair 
Well No. 2 at Dum Duma, upper Assam, 
reportedly gave good indications of be- 
coming a producer in a hitherto untapped 
area, while ONGC’s Mehsana project in 
Gujarat, north of Ahmedabad, also gave 
indications of success. The offshore area 
near Aliabet Island in the Gulf of Cambay, 
which has shown promising structures by 
geophysical methods, remained undrilled 
through yearend 1968, and plans for 
commencement of drilling in March 1969 
that were announced in early 1968 were 
postponed at least until March 1970. 
Reportedly, the postponement was the re- 
sult of delays in delivery of specifications 
and design data by Soviet technical assist- 
ance teams, which was to be used in turn 
to produce the necessary major equipment 
in India. 

In addition to the relatively near-shore 
Aliabet Island anomalies, a structure termed 
the “Bombay High” was indicated in much 
deeper water by Indo-Soviet seismograph 
work during 1965-66. Soviet specialists 
have declined to assist India in planning 
deep drilling, admitting a lack of com- 
petence. Subsequently, five experienced 
non-Communist-world firms bid for par- 
ticipation and at yearend 1968, all five 
offers remained under consideration, to- 
gether with a proposal that the project 
be conducted wholly by Indian interests. 
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Refining.—India's eight refineries re- 
corded receipt of 122.8 million barrels of 
crude oil in 1968, 13 percent more than 
in 1967. Of the total, 63 percent was 
imported and the balance was of domestic 
origin. Refinery crude runs and production 
by plant was reported as follows in 1968: 


Million barrels ! 
Refineries — -— 
Crude Produc- 
runs tion 
Private sector: 
e eee e et sce ed 8.9 8.7 
Burmah-Shell............ 27.9 26.8 
MGSO ob ——— K 18.7 18.8 
A s madeze 11.3 10.8 
Subtotal.........-..-.-- 61.8 59.6 
Public sector 
Gauhati...........-.-- e 6.1 5.6 
Barauni.............-.--- 12.1 11.3 
Koyali.............-.-.- 21.7 20.3 
eres Reet ee ee 18.7 18.8 
Subtotal.............-.- 58.6 55. 5 
r duuss 120.4 115.1 


1 Data differ slightly from that appearing in table 
1 owing to differences in sources. 


Total refinery output was 11.5 percent 
above that of 1967 chiefly as a result of 
output increases by the public sector re- 
fineries (led by Koyali). In the private 
sector, the Caltex refinery showed improve- 
ment as a result of special permission from 
the Government to process crude oil in a 
quantity greater than that originally au- 
thorized; the remaining three private sector 
refineries processed marginally lower 
amounts of crude in accordance with the 
Government’s declared policy of securing 
a dominant position in the market for 
public sector operations. Caltex was per- 
mitted to exceed its programed rate owing 
to a fuel shortage in eastern India, where 
the new public sector Madras refinery did 
not go onstream according to schedule. 

Performance of the public sector refin- 
eries was mixed, despite the fact that all 
four plants exceeded 1967 output levels. 
The Koyali, Cochin, and Barauni refineries 
all performed near to or in excess of rated 
capacity, while the Gauhati refinery re- 
portedly continued to operate at an eco- 
nomic loss. In addition to the four operat- 
ing public sector refineries, a fifth, the 
50,000-barrel-per-day refinery under con- 
struction at Madras, was scheduled for 
completion in June 1969, and a sixth, the 
50,000-barrel-per-day Haldia refinery, was 
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progressing slowly with completion not 
expected until late 1971 or early 1972. 
No progress was reported on a planned 
facility termed the Northwest Refinery, 
which the Government was contemplating 
for a site at New Delhi or Kandla. 

In addition to the nation’s eight operat- 
ing refineries, two lubricating oil blending 
plants operated in 1968. These plants, at 
Bombay and Calcutta, are owned by Indian 
Oil Blending Ltd., an equal partnership 
Indian Government-Mobil Petroleum Com- 
pany of New York venture, and operated 
on imported feedstocks in 1968. The Bom- 
bay plant is expected to begin obtaining 
feedstock from a facility of Lube India 
Ltd., Bombay, when this $20 million plus 
installation is completed. This firm, an 
equal partnership venture between the 
Government of India and Esso Standard 
Eastern, in turn will receive its feedstock 
from the Esso private sector refinery. Other 
speciality plants include a transformer oil 
facility of unreported capacity in Bombay 
that opened during 1968 and a 6,000-ton- 
per-year chemical additives plant in Bom- 
bay slated for completion in January 1969. 

Transportation.—The bulk of petroleum 
products moved in India continued to be 
transported by rail in 1968. Road transport, 
however, although more costly, was re- 
sorted to in order to overcome delays in- 
herent in the rail system, particularly to 
meet shortages of supplies in some areas. 
Coastal tankers play a significant role in 
product distribution along the coast, and 
pipelines, though meager, are also becom- 
ing more important. At yearend, three 
product lines totaling 1,077 kilometers 
were in operation. 

In the case of crude oil and natural gas 
movement, pipelines were of increasing 
importance, but at yearend, only four crude 
oil lines totaling 1,275 kilometers and four 
natural gas lines totaling 182 kilometers 
were in operation. In addition a 130- 
kilometer, 9-inch crude line from Kalol 
to Koyali was under construction, with 
completion slated for 1970. Additional 
lines for both crude oil and gas are being 
planned but were not yet under construc- 
tion at yearend. 

Marketing.—The public sector Indian 
Oil Corporation (IOC) increased its share 
of product distribution from 36 percent in 
1967 to 42 percent in 1968, owing largely 
to the rising volume of products available 
to it for sale. Private companies handled 
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about the same volume as in 1967, but 
had a lower share of the total because of 
IOC's growth, which was about 33 per- 
cent over its 1967 level. Private refineries 
have suffered somewhat as a result of 


assignment of interior markets, with atten- 
dant high transport costs, as well as from 
being assigned only small shares of total 
nearby markets, making the maintenance 
of retail outlets unprofitable. 


The Mineral Industry of Indonesia 


By Arthur F. Grube! 


The mineral industry of Indonesia con- 
tinued to make further progress during 
1968. The reason for this progress is not 
found primarily in 1968 minerals’ produc- 
tion but rather from the progress made in 
attracting additional foreign private capital 
to invest in Indonesia. Crude oil continued 
to provide the major share of the country's 
mineral related income, and bauxite, tin, 
nickel, and cement most of the balance. 
About 31 percent of the crude petroleum 
produced was refined in Indonesia by the 
Government refineries and the one refinery 
of P. T. Stanvac Indonesia, a U.S. com- 
pany. The remaining crude oil was ex- 
ported, primarily to Japan. 

The processing of applications for min- 
ing operations during 1968 had progressed 
sufficiently to justify expectations that the 
mining sector will attract the major part 
of future foreign investments. By yearend 
agreements reached between the Indonesian 
Government and U.S., Japanese, and other 
foreign companies could involve the invest- 
ment of some $300 million during the next 
9 years. In addition to agreements for the 
development of the nation's crude oil de- 
posits, four agreements relating to general 
mineral exploration and several regarding 
the development of nickel, copper, tin, 
bauxite, and kaolin, had also been con- 
cluded. The scale and diversification of this 
interest in Indonesian mineral resources 
has been a direct result of current govern- 
ment policy creating a favorable climate 
for foreign investment. In addition to the 
income derived from these mineral agree- 
ments, Indonesia received direct foreign aid 
in the amount of approximately $265 
million during 1968. 

Legislation and Government Programs. 
Basic conditions for mining investments 
other than petroleum were stipulated in 
the Foreign Investment Law and a new 
mining law, Law Number 11 of 1967. All 
mineral investment is on the basis of con- 


tractual arrangement, rather than through 
the granting of concessions and leases. The 
company is appointed sole contractor to 
the Government to conduct the explora- 
tion, development, mining, processing, and 
marketing of minerals obtained from the 
contract area. The Government, however, 
retains ownership of the mineral deposits. 
Contracts granted companies for mineral 
exploration and development, exclusive of 
petroleum, generally provide that the com- 
pany shall have control and management 
of all its activities under the agreement; 
however, the company assumes all the 
risks. Most of the contracts also provide 
that the company may apply, on a priority 
basis, for the development of any other 
minerals it may encounter in its contract 
area. Work stages of the following dura- 
tion are permitted: General survey, 12 
months; exploration, 36 months; evaluation, 
12 months; construction, 36 months; and 
exploitation, 360 months. Extensions of 
individual work periods are generally 
granted. The law requires that the com- 
pany must process the minerals to a maxi- 
mum extent prior to export. 

During the exploitation period a new 
company must be formed under Indonesian 
laws to which all rights and obligations 
must be transferred. The company must 
pay the Government rent for land in the 
contract area; royalties on minerals pro- 
duced; corporation taxes; sales taxes; stamp 
duties; and a tax on transfer of ownership 
of motorized vehicles and shops. Land rents 
are assessed annually on the basis of $0.005 
per hectare during the general survey 
period; $0.10 during the exploration, 
evaluation and construction period; and 
$2 per hectare for primary and alluvial 
deposits, or $1 per hectare for lateritic and 
other extensive surface deposits during the 
operation period. Corporation taxes are 


lIndustry economist, Division of International 
Activities. 
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levied in accordance with Presidential In- 
struction Number 18 of 1968, which is 
applicable to all minerals with the excep- 
tion of petroleum. For the first 10 years 
the tax is 40 percent of net profits for tin; 
37.5 percent for nickel, cobalt and bauxite; 


MINERALS YEARBOOK, 1968 


and 35 percent for other minerals. For 
the duration of the contract period the rate 
is 48 percent of net profits for tin; 45 
percent for nickel, cobalt, and bauxite; 
and 42 percent for other nonoil minerals. 


PRODUCTION 


Indonesia’s 1968 mineral production per- 
formance was mixed. Substantial increases 
in crude oil, nickel, and tin output were 
offset to a minor extent by decreased 
bauxite, gold, and coal production. The 
significant increase in crude oil production 
was primarily due to expansion at the 
central Sumatran oilfields of P. T. Caltex 
Pacific Indonesia. The performance of the 
petroleum industry during the past several 
years strongly indicates that the relative 
importance of crude oil to the domestic 


economy will become even more pro- 
nounced in the years to come. Increased 
production of nickel and tin over the 1967 
level resulted from more efficient manage- 
ment of mining operations. 

Bauxite output was adversely affected by 
unfavorable market conditions, and the 
decrease in gold production was the re- 
sult of lower gold content of the ore being 
mined. The coal industry, as in the past, 
suffered from the decreasing number of 
markets open to Indonesian coal. 
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Table 1.—Indonesia: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1964 1965 1966 1967 1968 
METALS 
Aluminum: Bauxite, gross weight 647,805 688,259 *701,478 920,166 879,323 
Gold, metal... troy ounces.. 5,81 6,752 4,122 : ,968 
e oo ed 650 NA NA A 
Manganese ore „ r 6,774 r 1,205 NA NA 1,000 
Nickel, mine output, metal content 1,678 3, 570 r 3,933 r 5,118 7,859 
e earth metals, monazite sand r 140 r 24 NA NA e25 
Siver V thousand troy ounces.. 258 299 221 809 309 
in: 
Mine output, metal content...long tons.. 16,345 14,698 12,567 13,600 16,563 
Metal. lem epar TIO do 71,368 r 1,189 r 822 r 1,481 4,885 
NONMETALS 
Asbestos____..._...--_._---.__._.---_---- r 86 hr A eaa 
Cement thousand tons 439 865 838 e 850 411 
Clays, kaolin €... ullo oe hs node E 8,290 r 7.500 r 7,500 r 7,500 7,500 
Diamond, (Government estimates): E 
Industrial. ...................- carats.. 121, 000 r 21,000 r 21, 000 r 21,000 21, 000 
);ö§ö§;v AD ERE EE 0.... 114, 000 r 14,000 . 114, 000 r 14,000 14, 000 
fr. ³˙»0 . do.... 1 85, 000 r 85,000 r 35,000 r 35, 000 35, 000 
Fertilizer material: Phosphate rock. ......... 8,408 e 3,500 e 10,000 e 10,000 e 10,000 
Iodine (content of cuprous iodide) 
kilograms. . 4,904 r 8,884 NA NA NA 
Salt, all types: 
Government (reported) . -thousand tons NA 252 e 250 e 250 e 29 
Private (estimated do NA NA NA NA e 50 
Sulfur, elemental...........-.............- 1,695 r 3, 573 e 1,200 e 1,200 e 1,200 
MINERAL FUELS 
Asphalt rock, bitumen content 5,815 9,080 e 10,000 e 10,000 e 10,000 
SI MEINEN PEU ͤ K E DNA 445,862 890,253 819,829 208,863 175,678 
Gas: Natural: 
Gross production e. . million cubic feet. NA NA NA NA 115,046 
Marketed *......... ...........- do 138,000 15,000 18,000 22,000 24,066 
Natural gasoline. thousand 42-gallon barrels. . NA NA NA NA 260 
Petroleum: 
e necu do.... 171,492 178,991 168,429 r 186,231 219,912 
Refinery products: 
asoline 
thousand 42-gallon barrels.. 14,142 e 13,685 10,600 10,844 10,991 
Kerosine and jet fuel 0.... 11,000 e 9,846 13,000 13,419 14,317 
Distillate fuel oil. do.... 10,716 e 9,987 10,800 11,126 13,672 
Residual fuel oil do.... 12,581 e 15,000 11,800 10,784 12,890 
Olf end do 15,983 e 25,343 20,415 18,319 15,978 
Total Sesser te exem do.... 64,422 e 73,861 66,615 63,992 67,848 
e Estimate. r Revised. NA Not available. 
! Officially reported Indonesian statistics representing Government output; private production by small 
unorganized producers may be as much as 30,000 troy ounces per year. 


? Includes unfinished oils requiring further processing. 
3 Excludes refinery fuel and losses. 


TRADE 

According to preliminary data overall 5 
trade increased moderately in 1968. Ex- TERT SPORE 
ports increased by 12 percent, and imports 
; í : 1964. 724 
increased by 3 percent. The nation again 19655 — 708 
achieved a positive trade balance after 1987 ——— E 
recording a trade deficit in 1967. Estimated 19688 5 860 
value of foreign trade is as follows, in 
millions of dollars: P Preliminary 


Imports 


Balance 
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Mineral commodity exports continued 
to be a significant factor in the country's 
trade, accounting for nearly one-half the 
total value. Exports of crude oil and rela- 
tively small amounts of refined products 
valued at $290 million accounted for one- 
third of the country's total exports. Mineral 
commodity imports, however, were only 
a small proportion of the country's trade. 
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japan continued as one of Indonesia's 
major customers during 1968, and was 
also a major source of Indonesia's mineral 
imports. During 1968 Japan shipped 140,- 
092 metric tons of cement to Indonesia, 
90,275 metric tons of iron and steel 
products, and 24,442 metric tons of manu- 
factured fertilizers. 


Table 2.—Indonesia: Exports of selected mineral commodities to Japan 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 1968 
METALS 
Aluminum: Bauxit 608,760 771, 648 767,910 
Iron and steel, scrap._._..._._--.-.._-.---.-.-.-...-. ,486 17,843 : 
Manganese ore........-.. 2... LL L2 cl LLL ccc ee cL Lll noe ,106 7,176 6,238 
Nickel, ore and concentrate 133, 658 128,455 284,960 
MINERAL FUELS 
Crude oil 2 thousand 42-gallon barrels.. 38,889 747, 777 67,817 
Distillate fuel ollkkklʒl ee do- 4538 440 643 
Residual fuel oil do.... 8,464 4,929 11,641 
r Revised 


1 Data shown in lieu of official Indonesian export figures. 


? Includes nis oils. 
Source: Official trade returns of Japan. 


Table 3.—Indonesia: Trade in selected mineral commodities, 1966! 


Quantity Value 


Commodity (metric (thou- Principal sources or destinations 
tons) sands) 
IMPORTS 
Aluminum, metal, including alloys, all forms. 2,401 $1,915 Japan and West Germany. 
n, ß eds 49,288 766 Mainly from Japan. 
Copper, metal, including alloys, all forms 1,082 2,184 Yugoslavia and Italy. 
Iron and steel, metal, including alloys and 
semimanufactures.-...........--.---.-- NA 17,740 Men om Japan, West Germany, 
an y. 
Petroleum, crude oil and refined products 2 NA 6,848 Mainly from the United States. 
Sulfur, elemental, all form 6,306 260 Do. 
EXPORTS 
Aluminum, bauxite 660,345 6,086 Japan, Italy, West Germany. 
Manganese ore 2,106 75 Japan. 
Nickel ores and concentrate 183,653 2,048 Do. 
5 crude oil and refined produets NA 227,710 Japan, Australia, United States. 
in: 
Ore and concentrate 18,703 34,975 Netherlands. 
Metal, including alloys, all forms....... , 509 5,581 France and West Germany. 


NA Not available. 


1 Derived from United Nations data on countries trading with Indonesia; represents bulk of mineral trade 
but not the total. Trade with Communist countries is excluded. 


2 Primarily lubricants. 


COMMODITY REVIEW 


METALS 


Aluminum.—At yearend 1968 Indonesia 
and the Aluminum Company of America 
(ALCOA) had completed negotiations re- 
garding the exploration and development 
of certain bauxite deposits. A contract was 
signed on April 2, 1969. Under the con- 


tract terms ALCOA was granted large 
areas in and around eastern Sumatra and 
western and southeastern Kalimantan. The 
company is to establish initial aluminum 
processing facilities if the deposit so war- 
rants, and at a later date will consider 
expanding the facilities provided that the 
proposed hydroelectric dam on the Asahan 
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River in Sumatra is built. This was the 
first bauxite exploration contract ever 
granted by Indonesia to a foreign company. 

Negotiations leading to still another 
bauxite development contract were re- 
ported as being nearly concluded. The 
applicants, Nippon Light Metal, Showa 
Denko K.K. and Sumitomo Chemical Co. 
Ltd., all of Japan, were negotiating for a 
contract to explore and develop new baux- 
ite reserves on Bintan Island. If economi- 
cally recoverable reserves are discovered, 
these firms would consider constructing an 
alumina plant on the island. 

In early 1969 the Associated Metals and 
Minerals Corporation of New York was 
appointed exclusive worldwide, except for 
japan and Taiwan, sales agents for bauxite 
produced by P. N. Aneka Tambang of 
Djakarta. 

Indonesian 1968 production of bauxite 
was 879,323 metric tons of which 847,751 
metric tons was exported. Japan was the 
destination of 748,096 metric tons, the 
balance going to Europe, primarily Italy. 


Copper.—Freeport Sulphur Co. an- 
nounced that preliminary surveys and re- 
ports concerning copper deposits in the 
company's contract area in central West 
Irian were sufficiently encouraging to war- 
rant additional feasibility studies. Assays 
of extensive drillhole cores indicated the 
presence of approximately 33 million tons 
of mineralized material containing 2.5 per- 
cent copper, 40.6 percent iron, and ap- 
proximately 0.02 ounce of gold and 0.3 
ounce of silver per ton. Studies indicated 
there will be no metallurgical obstacles to 
separating the metals from the ore. At 
yearend the company was negotiating with 
Japanese copper smelters regarding sales 
of copper and a loan for development of 
the deposit. 

Late in 1968 Kennecott Copper Corp. 
had submitted a draft proposal involving 
copper in West Irian and general explora- 
tion in central Java. Negotitations were 
continuing at yearend. 


Gold.—The only recorded production of 
gold was from the Government-owned 
Tjikotok mine on the island of Sumatra. 
Higher gold prices would undoubtedly 
result in the reopening of other Sumatran 
gold mines. 


Iron and Steel.—The Indonesian Gov- 
ernment was negotiating with the U.S. 
concern, Granite City Steel, regarding 
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completion of a half-finished steel plant at 
Tjilegon, 50 miles west of Djakarta. The 
plant was started by Soviet technicians, 
but work ceased when the U.S.S.R. stopped 
financial aid for the $36 million plant. In 
mid-1969 Granite City Steel decided not to 
participate in the rebuilding due to the 
large investment required. 

At yearend 1968 Japanese steel com- 
panies were planning to construct several 
galvanized iron sheet plants in Indonesia. 
The Fuji Iron and Steel Company, with 
the cooperation of Mitsui Bussan and 
Indonesian interests, plans to build a plant 
at Semarang, Java; and the Kawasaki Cor- 
poration, with the cooperation of C. Itoh 
and Indonesian interests, intends to build 
a plant at Medan, Sumatra. The Govern- 
ment has given approval for both of these 
projects. 


Manganese.—A preliminary contract was 
signed by the Japanese Mitani Metro- 
politan Company and the west Java 
Development Corporation for the exploita- 


tion of manganese in Tasikmalaja, West 
Java. 


Nickel.—During 1968 and the early 
part of 1969, the Indonesian Government 
signed two final contracts and one pro- 
visional contract with various foreign com- 
panies for the development of the country's 
nickel deposits. The first contract, signed 
in July 1968, was with the International 
Nickel Company of Canada, Ltd. in which 
U.S. investors have a substantial interest. 
It covers some 27,500 square miles onshore 
and offshore of the Celebes (Sulawesi) 
Island. The contract provided for a mini- 
mum production period of 30 years with 
liberal terms on the exploration period. 
Although total investment depends on 
evaluation studies, the project may involve 
an investment of $100 to $150 million. 
Anticipated nickel production will be 
12,000 to 23,000 tons annually. For con- 
ducting its Indonesian operations Inter- 
national Nickel of Canada formed a sub- 
sidiary company called P. T. International 
Nickel Indonesia. This subsidiary awarded 
a contract to Taylor Woodrow International 
for the supply and management of the 
facilities needed during the exploration 
program. 

The second contract was signed on 
February 17, 1969, between the Indonesian 
Government and an international group 
of companies. These companies and their 
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share interest are: United States Steel 
Corp., 43 percent; Newmont Mining Corp., 
15 percent; Sherritt Gordon Mines, Ltd., 
10 percent; Koninklijke Nederlandsche 
Hoogovens en Staalfabrieken N.V., 22 per- 
cent; and William H. Muller, 10 percent. 
A company called P. T. Pacific Nickel 
Indonesia was formed to conduct opera- 
tions in Indonesia. The contract area 
covers Waigeo Island and Cyclop Moun- 
tains on the northwest coast of West Irian. 
If adequate reserves are found, the com- 
pany has the right to develop facilities 
for producing pure nickel and mixed cobalt 
and nickel sulfide. The plant would use 
the hydrometallurgical process developed 
by Sherritt Gordon. If the project 1s com- 
pleted, over 50 million pounds of nickel 
would be added annually to the world’s 
output. Production of this amount of 
nickel would involve the annual process- 
ing of 3 million tons of ore. The contract 
anticipates a minimum investment of $75 
million. 

The third contract, a provisional one, 
was signed in February 1969 between the 
Government and four Japanese companies: 
Sumitomo Metal Mining Co., Ltd.; Nippon 
Mining Co., Ltd.; Nippon Yakin Kogyo; 
and Pacific Nickel Mining Company, a 
subsidiary of Mitsubishi Metal Mining Co., 
Ltd. Reportedly at least four other Japanese 
firms have joined the group since the 
provisional contract was signed; these are 
the Yawata Iron and Steel Co., Ltd., Fuji 
Iron & Steel Co., Ltd.; Mitsui Mining 
Co., Ltd.; and Sumitomo Shoji Kaisha 
Ltd. These companies formed the Indo- 
nesia Nickel Kyoda Kainatsu Company. 
Under terms of the contract the company 
will prospect, exploit, and refine mineral 
resources, primarily nickel, in Halmahera 
Island, Ceram Island, and other eastern 
Indonesian Islands covering an area of 
about 3.9 million hectares. A 3-year ex- 
ploration program is planned and, if the 
deposits can be economically exploited, a 
ferronickel refinery will be built with a 
capacity of 1,000 to 2,000 tons per month. 

Indonesian production of nickel ores 
and concentrates was 261,973 metric tons 
in 1968 with an estimated metal content 
of about 3 percent. Practically all of the 
production was shipped to Japan. 

Tin.—Prospects for greater exploration 
and development of tin reserves appeared 
quite favorable at yearend. The Indonesian 
Government had awarded one contract for 
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tin exploration, and three others were in 
the final stages of negotiations. The signed 
contract, dated July 1968, was with the 
Netherlands company, N. V. Billiton 
Maatschappij and has a duration of 40 
years. The contract covers two large off- 
shore areas totaling about 12,000 square 
miles; one is between the islands of Singkep 
and Bangka; and the other is off the south- 
west coast of Kalimantan. Billiton intends 
to start its estimated $2 million exploration 
program immediately, and has instructed 
Coastal Engineering Survey Consultants 
to make a geophysical survey. If explora- 
tion reveals worthwhile deposits, the com- 
pany has agreed to make an initial invest- 
ment of at least $6 million. Initial prospect- 
ing operations are expected to take 4 to 7 
years. Billiton was an early pioneer in the 
development of Indonesian tin deposits. 
The company, before its Indonesian prop- 
erties were nationalized in 1958, held a tin 
concession on Belitung (Billiton) Islands 
for nearly 100 years, 1860-1958. 


Under study by the Indonesian Govern- 
ment at the close of the year were the 
following: 


l. A draft agreement submitted by a 
consortium consisting of Bethlehem Steel 
Corp., Rio Tinto-Zinc Corp. Ltd., and 
Simmons-Lobnitz. These companies applied 
for mining rights to an area of 10,000 
square miles both onshore and offshore in 
the Rhio (Riau) Archipelago. If the proj- 
ect is approved, Rio Tinto-Zinc Corp. will 
conduct exploratory operations. 


2. Draft agreements from a consortium 
consisting of Ocean Science & Engineering 
Inc.; Amerada Petroleum Corporation; 
Kathleen Investments (Australia), Ltd.; 
Dillingham Overseas Corporation; and the 
Signal Oil and Gas Co. were submitted 
in March and June 1968. These companies 
were interested in onshore areas of South 
Bangka; and selected areas offshore of 
Belitung. 


3. The third contract was submitted 
by Cathleen Investments (Australia), Ltd., 
Dillingham Overseas Corporation, and 
Signal Pacific Company in September 1968. 
This consortium was interested in the 
Anambas and Natuna island groups in the 
South China Sea. 


The Japanese firm, C. Itoh & Co., Ltd., 
which had received rights to explore and 
develop tin in central Sumatra, relinquished 
its rights during the year. 
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Additional assistance toward the develop- 
ment of the Indonesian tin industry was 
provided by the United Nations through 
its development program. This project is 
aimed toward locating additional offshore 
alluvial tin ore reserves, improving tin 
recovery from such sources, and training 
Indonesian nationals. 

In early 1968 Indonesia's three state tin 
mining enterprises, located on the islands 
of Bangka, Belitung, and Singkep, were 
merged into one company, P. N. Tambang 
Timah Indonesia. Badan Pimpinan Umum 
Perusahaan Tambang Timah Negara, the 
federal management board for tin, was 
abolished. This reorganization was in line 
with presidential instructions to simplify 
the structure of governmental agencies. 
Also, to encourage the increased produc- 
tion of tin, the Government allowed tin 
mining companies to retain 95 percent 
instead of the 75 percent previously allowed 
of their foreign exchange earnings. 

The Government-owned 25,000-ton-per- 
year tin smelter at Muntok, Bangka Island, 
was still operating far below capacity at 
yearend 1968. In the meantime, Indonesia 
was sending some of its tin ore to Malaysia 
for smelting at the Butterworth works of 
the Straits Trading Co., Ltd. 

One obstacle standing in the way of 
increased tin production was the decision 
of the International Tin Council to place 
export controls upon producing member 
countries. Indonesia’s quota was set at 
4,040 long tons for the September—Decem- 
ber 1968 period, and 3,575 long tons for 
the January—March 1969 period. Unfor- 
tunately, the export restrictions were based 
upon production figures for the 1965-67 
period when Indonesian output was at an 
extremely low level. The metal content 
of mine output was 14,698 long tons in 
1965; 12,567 in 1966; 13,600 in 1967; 
and 16,563 in 1968. 


NONMETALS 


Cement.—The rebuilding of the Czecho- 
slovakian-built 375,000-ton-per-year cement 
plant at Tonasa (Tomasak), which burned 
in late 1967, was completed during 
1968. In mid-1968 the Japanese firm 
Toyo Menka Kaisha of Osaka, Japan, in 
partnership with Indonesians, commenced 
the construction of another cement plant 
at Djakarta. When completed the capacity 
will be 300 tons of cement per day. 
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Diamonds.—The managing board of the 
State General Mining Company is setting 
up a project for recovering diamonds by 
mechanical means. The area chosen for 
this test is the Simpang Ampat-Pengaron 
region in Kalimantan. This region was 
chose.. as a result of favorable reports of 
reconnaissance parties which were then 
followed up by detailed geological ex- 
plorations during 1966-67. The region has 
a further advantage in that it is reasonably 
accessible by highway. A large part of the 
equipment needed for the actual mining 
has been delivered to Indonesia and is 
presently stored at Simpang Ampat. No 
date has been set for the actual start of 
operations. 

The Asscher Diamond Company of the 
Netherlands cuts and markets diamonds 
produced in Indonesia in accordance with 
a letter of intent signed by the company 
and the Indonesian Government. Indo- 
nesian diamond miners are required to sell 
all the diamonds produced to the Govern- 
ment. 


Fertilizer.—Reportedly the Indonesian 
Government and the Italian firm Consindit 
S.p.A. have agreed to resume construction 
of the $56.1 Petrokima fertilizer plant in 
central Java. Under the renegotiated con- 
tract the cost will remain the same; how- 
ever, the harbor, road, and railway work 
included in the terms of the original con- 
tract will not be performed by Cosindit. 

The U.S. Government has agreed to 
provide financial assistance for the execu- 
tion of preliminary feasibility studies on 
expanding the capacity of the urea plant 
at Palembang from 100,000 to 400,000 
tons per year. The existing anhydrous 
ammonia (NH3) plant would also be 
expanded. 

Late in 1968 it was announced that a 
contract had been signed between the 
Indonesian Oil and Gas Mining State 
Enterprise (Pertamina) and Universal 
Chemicals, Ltd., providing for the con- 
struction of a $65 million fertilizer plant 
in West Java. The planned capacity of the 
plant is 1,700 tons of urea per day. While 
the plant is being designed, Pertamina and 
Universal Chemicals will set up a modern 
distribution system for the express purpose 
of delivering fertilizers to farmers at a price 
they can afford. 


Kaolin.—In August 1968, Crown Lynn 
Potteries, Ltd., submitted a proposal for 
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the development of kaolin deposits on 
Bangka and Belitung Islands. The Indo- 
nesian State Tin Enterprise and Keramika 
Indonesia, Ltd., have expressed interest in 
participating in this proposed venture. 


MINERAL FUELS 


Asphalt.—Indonesia continues to pro- 
duce rock asphalt from open-pit mines on 
Butung Island. The rock is crushed on the 
site and shipped to the region where it is 
to be used. There it is mixed with suffi- 
cient crude oil to liquefy the bitumen 
content, usually about 5 percent of the 
weight of the crushed asphalt. Butung's 
output accounts for over 25 percent of the 
country's total asphalt production. The 
asphalt plant of Pertamina located at 
Wonokromo produced 132,000 barrels dur- 
ing 1968. About 120,000 barrels of asphal- 
tic crude was imported from Kuwait; the 
remainder of crude used at the asphalt 
plant was Indonesian in origin. 


Coal.—The Government-owned Ombilin 
coal mines in West Sumatra have been 
granted an investment credit of Rp80.75 
million (about $315,000) by the Indo- 
nesian Development Bank. The credit is 
to be used to modernize the mines, thereby 
increasing production. New equipment and 
machinery were obtained from Poland 
under terms of a 1966 agreement between 
the two countries, and most of this equip- 
ment has arrived in Indonesia. The com- 
pletion of the project is set for 1975. Total 
1968 coal production amounted to only 
175,673 tons. After modernization of the 
Ombilin mines, coal production from these 
mines alone is expected to reach 300,000 
tons per year. 


Petroleum.—Crude oil production dur- 
ing 1968 of 220 million barrels was some- 
what of a disappointment, since a larger 
increase over 1967 production had been 
expected. Oil accounts for about 3 percent 
of the country's net domestic product, and 
21 percent by value of Indonesia's total 
exports. In 1968, Indonesia was the world's 
lith largest producer of crude oil. 

During 1968 the rush of foreign petro- 
leum companies to secure exploration con- 
tracts in Indonesia continued unabated. 
By yearend Pertamina, the Indonesian 
Government-owned oil company (formed 
by a merger during the year of Permina 
and Pertamin, the two former Government- 
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owned oil companies), had concluded 17 
contracts for petroleum exploration and 
ne rehabilitation contract. Of the 17 
exploration contracts 11 were with U.S.- 
owned companies, one with a U.S. 
Australian group, two with an Italian 
company, one with a French company, 
one with a Canadian company, and one 
with an Australian company. Contracts 
signed with U.S. companies were as fol- 
lows: Phillips Petroleum Co. in partnership 
with Superior Oil Company secured a tract 
of some 125,000 square miles off West 
Irian in the Afura Sea. Phillips is the 
operator for the two companies. Texas 
International Corporation contracted for 
an area in Halmahera (Moluccas) Islands. 
The Indonesian operating company is 
named Indonesian Texas Petroleum Com- 
pany (Indotex). The Independent Indone- 
sian American Petroleum Company (IIA- 
PCO) signed its second contract during 
1968 for a 42,460-square-mile area just 
southeast of South Sumatra. Continental 
Oil Company was awarded a 41,000- 
square-mile tract in the South China Sea. 
This is the second contract for this com- 
pany; the first was for an onshore area in 
southern Kalimantan. 

A combine consisting of the Virginia 
International Oil Company and Roy M. 
Huffington acquired an offshore South 
Sumatran area as well as an area onshore 
on Kalimantan. Mobil Oil Corp., acting in 
its own behalf, acquired two areas during 
1968, one from Pertamina and another 
from Asamera Oil Corporation. The con- 
tract with Pertamina gave Mobil an area 
of about 16,000 square miles offshore, 
northeast of Sumatra. The area acquired 
from Ásamera was onshore North Sumatra 
and includes about 1,200 square miles. 
Both of these operations are separate from 
the company's 50-percent ownership of 
P. T. Stanvac Indonesia, an Indonesian pro- 
ducing and refining company. Standard Oil 
Co. (New Jersey) owns the other 50-per- 
cent interest. Union Oil Co. was awarded 
three new areas for petroleum exploration 
and exploitation during 1968; the company 
had signed a previous contract in 1967 for 
acreage in North Sumatra. The new areas 
award the company exclusive nights over 
some 3,700 square miles off the east coast 
of Nalimantan and 1,300 square miles on- 
shore Kalimantan. The area off the east 
coast of Kalimantan is contained in two 
separate blocks. The Southeast Asia Oil 
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and Gas Company has on- and offshore 
areas near the southern tip of the Celebes 
(Sulawesi) Islands. Frontier Petroleum 
Incorporated signed a contract for acreage 
in the South China Sea. 

Gulf Oil Corp. entered the Indonesian 
scene for the first time and secured a 
65,260-square-mile block in the South 
China Sea. The 11th contract with U.S. 
interests was between Pertamina and 
Caltex. This contract gave the company an 
extension of acreage adjacent to their 
existing contract area. 

The two contracts representing Italian 
interests were both with the Italian com- 
pany Agip S.p.A. Agip is a subsidiary 
of the Italian Government-owned Ente 
Nazionale Idrocarburi (E.N.I.). These con- 
tracts gave the company an area of 38,000 
square miles offshore of western West 
Irian in the South China Sea and an area 
onshore Timor. The contract signed with 
French interests was between Pertamina 
and Compagnie Francaise des Petroles 
(CFP). CFP secured on- and offshore acre- 
age near Djambi in central Sumatra. The 
area covers about 13,600 square miles. 
The agreement is the first involving a 
major French concern in Indonesia since 
the recent change in the Indonesian Gov- 
ernment. The Indonesian operating com- 
pany is named Total Indonesia. A con- 
sortium of Australian and U.S. companies 
consisting of Cities Service Oil Co., Ash- 
land Oil Co., and Australian Drilling 
Co. secured a contract for an area of 
56,000 square miles offshore northeastern 
Java. The Canadian contract was with the 
Java Sea Oil Co., a subsidiary of the 
Canadian firm Bawden Drilling Company, 
Ltd. This company obtained acreage in 
the Java Sea. Finally, the Australian com- 
pany, International Oils of Australia, 
secured on- and offshore areas in Timor. 

A number of factors have favored the 
continucd interest of petroleum companies 
in securing exploration contracts in Indo- 
nesia. Among them are the desire of the 
companies to diversify their crude oil 
supplies; the improved investment climate 
in Indonesia; and the low sulfur content of 
Indonesian crude oils. 

All these contracts are on a production- 
sharing rather than a profit-sharing basis, 
and are between the oil companies and 
the Government petroleum company Per- 
tamina. Since the signing of the first 
production-sharing agreement in the sum- 
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mer of 1966 with IITAPCO, the Indonesians 
have won increasingly stiffer terms. The 
first contracts had relatively few explora- 
tion commitments, no signature bonus, and 
no production bonus. The contractor, how- 
ever, had to bear all expenses. Upon the 
commercial discovery of oil the contractor 
was entitled to 40 percent of production 
to recover his cost; the remaining produc- 
tion was split on a 65-35 basis in favor 
of Pertamina. After the company recovered 
its expenses the split became 65-35 again 
in favor of Pertamina. The latest contracts 
have included signature bonuses as high 
as $7 million, exploration commitments 
ranging up to $22.5 million over a 10-year 
period, and production-bonus increments 
as high as .$5 million each at 50,000; 
100,000; 200,0000; and 300,000 barrels 
per day. The production sharing has also 
inched upward with the final split ending 
at 67.5 to 32.5 percent in favor of Per- 
tamina. Additionally, recent contracts have 
vested management control with the Gov- 
ernment. Signature bonuses paid during 
1968 are estimated to be in excess of $25 
million. 

An agreement was made by Pertamina 
with Rehabilitation Engineering and De- 
velopment Company (REDCO), whereby 
the latter will perform secondary recovery 
work in declining oilfields and rehabilita- 
tion work in some which have been run 
down and abandoned in Sumatra, Java, 
and Kalimantan. 

Pertamina announced plans to build two 
refineries at Dumai and the other on Java, 
to serve the domestic market. Negotiations 
with Japanese companies for construction 
of the Dumai refinery were nearly con- 
cluded, but nothing definite has been de- 
cided with regard to the Java refinery. The 
Japanese-Indonesian firm, Far East Oil 
Trading, entered into a contract with 
Sumitomo Trading and  Ishikawajima 
Harima for the construction of a 100,000- 
barrel-per-day refinery. The latter two 
Japanese firms are concerned respectively 
with trading and engineering and will 
supply equipment valued at $28 million. 
The U.S. company, Foster Wheeler Corp., 
will be the main contractor for the plant 
which is to be completed by mid-1971. 
Repayments to the Japanese will be made 
in fuel oil from the refinery over an un- 
specified period. 

Several companies reported oil and gas 
discoveries during the year. The Asamera 
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group of companies announced one oil and 
one gas discovery in the Djeulen Rajeu 
area, and Caltex announced a discovery 40 
kilometers northwest of Duri, North 
Sumatra. In addition, Japex Indonesia 
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reported a gas discovery offshore from 
North Sumatra, but the well has been 
sealed for safety reasons. At yearend test- 
ing of these discoveries was continuing. 


The Mineral Industry of Iran 


By David A. Carleton! 


Iran's strengthening economy was bol- 
stered again in 1968 by sizable increases in 
petroleum production and petroleum reve- 
nue. A growing share of these revenues has 
been used to diversify the economy and to 
lessen the country's dependence on petro- 
leum. During the Third Development Plan, 
covering 5½ years ending March 1968, 
Iran allocated $2 billion out of total oil 
revenues of nearly $3 billion to develop- 
ment. In the Fourth Development Plan 
(1968-73), the portion of oil revenues 
assigned to development is to rise to 80 
percent. 

Although the tempo of mineral develop- 
ment, other than oil, has quickened in 
recent years, mining operations are still 
small compared with other economic activ- 
ity. In an effort to boost mineral develop- 
ment the Plan Organization announced in 
1968 the signing of an agreement with 
four large U.S. industrial firms for a 
comprehensive study of the overall develop- 
ment of the Greater Bander Abbas region 
of southern Iran, to include some of the 
country's best mineral deposits. 


Iran's rapid pace of economic expansion 
during the past 8 years ranks with the 
fastest among the developing countries. 
The economy achieved an average growth 
rate during that period of 7 percent an- 
nually, with a 10 percent yearly gain since 
1964. Gross national product (GNP) grew 
about 12 percent in 1968 totaling $8.3 
billion. GNP per capita was $300 in 1968 
compared with $200 in 1960. Despite rapid 
growth, domestic prices have remained 
relatively stable.” The petroleum industry 
contributes about 12 percent to the coun- 
try’s GNP. 

Petroleum revenue contributes substan- 
tially to total government revenue. During 
1967, $723 million was paid to the Govern- 
ment of Iran as royalties and taxes, up 
about 22 percent from that in 1966. Oil 
revenue during 1967 amounted to 48 per- 
cent of total government income and to- 
gether with oil company purchases in Iran 
oil companies contributed about 60 percent 
to Iran's foreign exchange receipts. Based 
on preliminary estimates* Iran's oil reve- 
nue for 1968 was about $850 million. 


PRODUCTION 


In 1968 Iran, became the world's fourth 
largest crude oil producer, after the United 
States, the U.S.S.R., and Venezuela. By out- 
producing Saudi Arabia and Kuwait, Iran 
regained the lead in the Middle East for 
the first time since 1952 when the Iranian 
oil industry was nationalized. The value of 
crude oil production in 1968 was about 
$1.5 billion (based on estimated realized 
prices), 6 percent above that in 1967. 
There are no definitive data on the value 


of mineral production, other than petro- 
leum; however, according to the Iranian 
Ministry of Economy the value increased 
17 percent during 1968. 


1 Supervisory foreign mineral specialist (Petro- 
leum), Division of International Activities. 

? Business World. No. 15, April 1969, p. 22. 

3 Iranian Oil Operating Companies, Tehran, 
Iran. Statistics 1967. P. 22-24. 

* Organization of the Petroleum Exporting 
ounce. OPEC Bulletin. Vienna, Austria, May 

„ P. 5. 
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Table 1.—Iran: Production 
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1968 


of mineral commodities ! 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 » 
METALS 
Chromite: ooo bee Seceteccocceceeesceccesoes 98,000 129,000 140,680 150,000 160,000 
Copper ore (8 to 8 percent copper) .................. 8,835 9,577 11,000 12,0 : 
h;ö;vgddggfſdy m , 833 2,210 ; 8, i 
Ore (30 to 65 percent lead 26,600 29,200 36,700 87,000 87,500 
dad (smelter output) ........................ 875 888 351 350 350 
Mang ane 82,000 36,570 41,000 42,000 43, 000 
Zine x to to 60 percent zin) 7,720 87,800 88,520 89,000 90,000 
Zinc and lead (12 percent lead, 30 to 40 percent zinc).. 21,9 27,100 ,000 20,000 20,000 
NONMETALS 
FU! o2 e ³0vr 49,000 62,500 84,300 90, 000 95, 000 
Cement, hydraulic thousand tons 745 785 1,394 1,395 ,400 
J ĩð J ĩðâ 88 en 760 810 850 1,098 982 
Ochre Lo ß c oL ESAE 7,174 8,980 9,310 , 500 9,700 
J!!§ . 8 thousand tons 289 240 245 259 275 
co) REC RON ,000 82,400 84,000 36, 600 88,000 
MINERALS FUELS AND RELATED MATERIALS 
COM Lo eee ⁵ĩ 8 thousand fona: * 274 285 285 290 800 
%))))))§öÜ!„%́ 8 21 20 22 21 21 
Natural gas. million eubie feet.. 415,400 509,900 632,456 709,238 802,490 
Mill.. 8 do.... 42,102 43,423 48,957 51,784 55, 584 
Petroleum: 
Crude (net) . thousand 42-gallon barrels.. J BIB) 781 688,218 771,284 947,678 1,089,866 
Refinery products: 
Aviation gasoline. ................... do.... 5,085 6,359 6,502 6,477 , 533 
Motor gasoline. ....................- do.... 12,758 18,854 18,105 12,859 15,818 
Naphtha at and solvents...............- do.... , 154 1,745 1,691 3,018 ,964 
/ cin cm ĩ do 7,497 „763 10,564 10,848 12,617 
Kerosine.......-...-.....---------- do.... 16,681 15,412 15,874 14,220 17,579 
Distillate fuel oil.................... do 21,107 ,098 23,367 ,250 ,990 
Residual fuel olli... do.... 66,229 67,692 70,200 73,947 72,939 
ubricantgX lc Lll. l.l... do.... 247 313 370 827 44 
Asphalt... .....------2------------- do- 1,927 1,105 1,998 1,965 1,654 
Li juofied petroleum gas do.... 154 209 30 580 
Other. e ccuuocucc 8 do.... 1,412 2,087 8,523 8,180 9,251 
M sea ec ea 8 do.. 187,501 140,182 146,896 150,088 167,723 
Refinery fuel and loss do.... 10,809 9,799 8,139 9,555 „742 
P 555 
cept for natural and petroleum, data are for the calendar years beginning 21 March of the year 
indlentee . Most of the data for 1964-67 are revised based on the latest estimates by the Ministry of Economy 


and a new statistical publication of the National Iranian Oil Company. Except for petroleum and natural gas, 


1968 data are Bureau of Mines 
? Excludes petroleum reinjec 


uesstimates’’. 
into the fields. 


TRADE 


Petroleum continued to be the principal 
export commodity of Iran. Exports of crude 
oil and refined petroleum products totaled 
$1.4 billion (based on estimated realized 
prices) during the Iranian year ending 
March 20, 1968, accounting for about 90 
percent of the total value of exports. The 
trading companies of the Consortium 
(Iranian Oil Exploration and Producing 
Company and the Iranian Oil Refining 
Company) account for 95 percent of the 
exports and Europe and Japan are the 


major destinations. Japan alone accounted 
for about 35 percent in 1967. 

Exports of metal, and nonmetal ores 
were valued at about $9 million during the 
Iranian year ending March 20, 1968, down 
from $11 million in the previous year. 
Most of the decline resulted from a fall in 
chromite exports. Iron and steel product 
imports were valued that year at $187 
million or 15 percent of the value of all 
imports during the year. 
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Table 2.— Iran: Exports of mineral commodities * 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
METALS 
Chromite, 48 percent Cr301.................- 181,825 88,770 Mainland China 27,000; France 
26,110; Czechoslavakia 12,150. 
Copper, all form 160 NA 
Iron and steel, metal: 
S ⁰¹wꝛ d ee eee 7,241 8,524 Mainland China 3, 000. 
Semimanufseiures WO POP A DECRE RUP AME 166 449 Afghanistan 274; Kuwait 115. 
Lead, ore and concentrate 44,985 47,485 U.S.S.R. 40,233. 
Manganese OFG src t Inc x RU 89,800 10, 825 Eure 5400; Netherlands 8,775; 
Ahhh // ³o 77,547 40, 122 Japan 13,887 ; U.S. S. R. 10,785; 
Belgium 6, 50 
NONMETALS 
Barite, natural......................2...l.- 1,120 8,027 Kuwait 2,576; Muscat and Oman 450. 
COMONE c v o r -â—»v—æ.ß. v LEE 92,598 54,598 Kuwait 88, ,848; Muscat and Oman 
Chalk... e n D eU A 14 166 Kuwait 104; Afghanistan 32; Dubai 30. 
0] PROP HOHER tee ee NR 8,292 8,184 Kuwait 2,426; Muscat and Oman 589. 
Fertilizers. ...._............--.-...-..._...- 569 12 All to Kuwait. 
% ³ wm a eee ta See ck 2, 591 3,004 Kuwait 2,389; Dubai 416. 
1C1CöÜĩ¹wùàà22 ³%³W K y ML E r 10,666 NA 
Pigments: Ochre and earth colors 10, 469 4,150 Mb dera Eingoom 2,100; France 1,000; 
ndia : 
Salt o c oig doc. ð Kd ]³»¹¹ E E a wes 2,047 8,199 Muscat and Oman 1,564; Kuwait 
Stone: 
Dimension: 
Marble 3,634 4,180 Italy 3,067. 
Other cl ĩͤ ee eae 4,880 8,960 Kuwait 1, 764; Japan 774; Italy 448. 
Cruse 82,286 40,792 Kuwait 88, 597. 
MINERAL FUELS AND RELATED MATERIALS 
Coal and lignite..........................-- 875 158 Kuwait 118; Muscat and Oman 40. 
Petroleum: 


Crude oil *..thousand 42-gallon barrels.. 619,012 783,527 Or United Kingdom 
Refinery products: 


Aviation gasoline............. do.... 6,885 7,720 Singapore 2,448; United Kingdom 848; 
Pepu ublic of South Africa 816. 
Motor gasoline............... do.... 14,766 11,219 Republic of South Africa 2,232; United 
Kingdom 1,808. 
Jet fuel. do 9, 851 7,422 Sin pore. l 941; oo 1,008; 
ozambique 8 
Keros ine do 3, 889 8,984 Republic of Rud. Africa 1,282; 
ingapore 471; Hong Kong 460; 
5 453. 
Distillate fuel oil............. do.... 11,638 9,471 Pakistan 1,0 
Residual fuel oil. do.... 52,628 62,993 J 41.75 21, 086 United Kingdom 
Solvent do- 950 785 Re ublic of South Africa 251; 
1 a, Hon og K Kong 118. 
arpaa 0000 Sates do 448 561 Muscat and Oman 255; Kuwait 109. 
Other. do 1,268 915 Republic of South Africa 298; 


ozambique 242; United Kingdom 
159; Australia 97. 


Totül.2::222.: 229 ck ee do.... 102,818 105,070 
r Revised. NA Not available. 


1 Data are for Iranian calendar years beginning March 21 of the year indicated unless otherwise specified. 
2 Calendar year data. Destination data are estimates based on country imports. 
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Table 3.—Iran: Imports of mineral commodities 


(Metric tons unless otherwise specifled) 


Commodity 1966 1967 Commodity 1966 1967 
Al AT AO NONMETALS 
uminum and alloys: 
Unwrought...........-.- 6,146 4,620 Apr VN ——— 1,050 1,090 
Semimanufactur es 2,071 2, 855 bes „%%% cM , 5,804 
Copper, metal including alloys: Cement thousand tons 116 40 
nwrou ght 428 5,074 Clay....-----.----.--------- 12,507 11,748 
. 32:501 32.376 — Mao 
old............ troy ounces.. i 
Iron and steel, including alloys: DIO no —— NE eni 6 2 
Cast iron and ferroalloys... 9,684 283, 692 osphatic-— „90 51.291 
Scra pp 4,876 5,170 Potassic. ................ 28,183 18,218 
Unwrought.............- 581 3,078 Mixed..............--..- ,078 4,973 
Semimanufactures 747,680 1,211,191 Graphite n- r 76 124 
: Gypsum....................-.  ...--. 949 
Oxides....... LLL LLL... 211 228 Dime te- 119 127 
: f . x dEmezoc 
Met uwrought^ . 2,700 — 3,988 Nies, all forms 281 147 
Semimanufactures. . . - 679 531 artz....------------------ ------ 111 
Nickel, all forms ze 189 229 SUE erushed——— - T ase 
atinum........ troy ounces.. 1,828 643 sumur -- , 
Sive a eee : do.. 142,658 118,910 Tale.----------------------- 164 298 
n anc alloys: MINERAL FUELS AND 
Unwrought. -- -long tons.. 236 277 RELA 
Semimanufactures. .do.... 810 852 TED MATERIALS 
Titanium 652 934 peo re rennery products: 
: u 
// A A 446 620 thousand: 42-gallon barrels.. 28 40 
Metal: Semimanufactures.. 1, 098 1,946 Other do 28 20 
* Revised. 


COMMODITY REVIEW 


METALS 


Aluminum.— Iran's first aluminum 
smelter will be built at Arak, not Ahwaz 
as previously reported. The $46 million 
project will be owned 75 percent by the 
Government of Iran, 20 percent by Rey- 
nolds Aluminum Co., and 5 percent by the 
Government of Pakistan. The 45,000-ton- 
per-year plant is scheduled for completion 
in 1971 and is expected to have an export 
bias. Alumina will be imported and power 
will be supplied from the Pahlavi hydro- 
electric powerplant north of Andimeshk on 
the Dez River. 


Barite.—Continued closure of the Suez 
Canal, has created a barite supply problem 
for Iran. Because of this Sogemiran, S. A., 
a new lead producer in Iran, is now pro- 
ducing barite concentrate at its 500-ton- 
per-day flotation mill. At yearend output 
was averaging 400 tons per day. The new 
mine and mill are near Delijan, 180 miles 
southwest of Tehran. The facilities are 
owned by Union Miniére, S.A. (37.5 per- 
cent) and three companies in the Société 
Général de Belgique group. 


Chromite.—Deposits of chrome ore esti- 
mated at some 10 million tons are believed 
to be located in mineralized areas in south- 
ern Iran, north of Bandar Abbas.“ Follow- 
ing the virtual cessation of exports of 
Rhodesian chromite ore and alloys to 
Europe, Iran's chromite industry benefited 
by a favorable world market. The export 
of Iran's ore which is noted for its hard, 
lumpy quality, rose through 1965. In 1966 
and 1967, production increases were meager 
as exports declined. Prospects for increased 
chrome ore production were clouded by the 
breakdown in negotiations between Iranian 
suppliers and Japanese processors over the 
price. Japanese companies have agreed to 
import only 13,500 tons in 1969 compared 
with the 40,000 tons offered by the 
Iranians.’ 


Copper.—Although precise data are not 
available, there is growing optimism about 
the overall potential of an important copper 
industry developing in Iran during the 


5 os ie Minerals (London). No. 17, Febru- 
ary 1969, 
ide Metal B Bulletin (London). No. 5365, Jan. 14, 
7 Metal Bulletin (London). No. 5380, Mar. 7, 
1969, p. 21. 
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next decade. Exploration and evaluation of 
the Sar Cheshmeh deposit found in south- 
ern Iran in 1966 is being undertaken by 
Iranian Selection Trust, Ltd., under a 
joint venture with Kerman Mining Co., an 
Iranian firm which holds the lease for the 
deposit) It was reported early in the year 
that the drilling contractor for Selection 
Trust had planned to drill 50,000 feet of 
hole with five rigs during 1968. If success- 
ful, it is expected that an open pit mine 
with a minimum capacity of 10,000 tons 
daily will be developed. Because of the dis- 
tance to an ocean terminal (Bandar Abbas, 
about 110 miles to the south) smelting at 
or near the mine is believed necessary. 
The availability of sufficient quantities of 
water will be a critical factor in deter- 
mining the scale of mining and processing 
operations. A water survey is currently be- 
ing carried out. Reportedly, the Iranian 
Government is demanding that if the proj- 
ect is feasible a smelter and a 50,000-ton- 
per-year refinery be built in Iran. Selection 
Trust, Ltd., has apparently made offers of 
blister copper to foreign copper companies 
in return for financial assistance. 

Discussions and negotiations between 
foreign companies and the Iranian Govern- 
ment for developing other copper mineral- 
ized areas in southern Iran continued. 
Representatives of Rio Tinto-Zinc Corp., 
Ltd., negotiated for exploratory rights in 
the area while a West German group 
headed by Metallgesellschaft, A.G. also had 
discussions involving copper exploration. 
Furthermore, several East European coun- 
tries prospected in Iran in 1968. A Yugo- 
slav team was reported to have outlined a 
copper deposit east of Tehran at Abbasabad, 
an estimated 5 million tons of copper ore 
at Chahar Gonbad (150 miles southeast of 
Kerman), and deposits in excess of 10 mil- 
lion tons near Ahar in northeastern Iran. 
Data on the copper content of the ore were 
not given and reserves estimates have not 
been substantiated. 


Iron and Steel.—Construction of Iran's 
first integrated steel plant began during 
1968 about 40 miles southwest of Isfahan 
near the village of Riz Lenjan. The plant 
is being built with U.S.S.R. assistance by 
Iranian National Steel Corp. (INSC), a 
Government-owned corporation. Initially 
the plant will have a capacity of about 
500,000 to 600,000 tons per year, which 


under optimum conditions could produce 
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750,000 tons annually. Scheduled construc- 
tion stages could increase the plant's an- 
nual capacity to 1.2 million tons. 

The mil will start with a single blast 
furnace having a capacity of 1,600 metric 
tons of pig iron daily. The steel plant will 
consist of two 80-ton converters and two 
rolling mills, one for heavy structural steel, 
the other for light-weight steel products. 
Future units will include a mill for medium- 
weight steel products and a sheet metal 
factory. Final products to be produced will 
include bars, rods, plates, rails, angles, 
and girders. Anticipated completion date 
is 1971. 


Lead and Zinc.—Bafq Mining Co., Ltd. 
owned jointly by Rio Tinto-Zinc Corp., 
Ltd. (51 percent), and Société Miniére 
et Métallurgipue de Penarroya, S.A. (49 
percent), completed underground develop- 
ment and preparation of the Bafq mine. 
Mechanical difficulties were experienced 
in starting up the treatment plant, but at 
yearend 1968 work was in progress to 
overcome the problem.“ 

The Bafq mine, located southeast of 
Yazd, will be Iran's largest lead-zinc mine, 
with output set at about 50.000 tons per 
year of concentrates; zinc will account for 
60 percent of the total. Probable ore re- 
serves were set at 5.4 million tons with a 
combined lead and zinc content of 13 
percent. Concentrates will be trucked more 
than 300 miles over mountainous terrain to 
Bandar Abbas and shipped to the United 
Kingdom and France.“ 

Sogemiran, S.A., completed its mine and 
concentrator in July 1968 near Delijan. 
During the year 103,000 cubic meters of 
ore were produced and run to the plant. 
After the start-up period, the concentrator 
reached an output of 1,400 tons daily of 
lead concentrate and 400 tons daily of 
barite. 


NONMETALS 


Cement.—The Fars and Khuzistan 
Cement Compny of Iran, the largest cement 
company in Iran, plans to build the coun- 
try's largest privately owned cement plant. 
The new plant will produce approximately 
1 million tons annually (3,000 tons per 


8 Mining Journal venom)» V. 272, No. 
6972, Apr. 4, 1969, v. 
9 The Rio Tigte-Zine “Corporation Limited. 
Annual Report and Accounts. 1968, 45. 
P Metals Week. V. 39, No. 36, Rae: 2, 1968, 
p. 8. 
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day) and is expected to cost $23 million. 
The plant which is to be located at Qazvin, 


90 miles west of Tehran, will utilize the . 


"dry process." 
MINERAL FUELS 


Petroleum.—The Consortium (Iranian 
Oil Exploration and Producing Company 
and the Iranian Oil Refining Company) 
continues as the major petroleum company 
in Iran. Of growing importance is the 
Government corporation, National Iranian 
Oil Company (NIOC), which now has 
substantial production in participation with 
other companies, a new refinery, diversified 
operations to include natural gas sales to 
the U.S.S.R., and part ownership of a new 
steel pipe rolling mill. Companies which 
have joint ownership of petroleum produc- 
tion with NIOC are IPAC (Iran Pan- 
American Oil Company), SIRIP (Société 
Irano-Italiéne des Petroles) and LAPCO 
(Lavan Petroleum Company). 

Consortium.—Exploration drilling activi- 
ties by the Consortium in 1968 led to the 
discovery of oil at Maleh-Kuh, Lab-e Sefid, 
and Shadegan. The former field is north- 
west of the major producing fields in south 
Iran, near the NIOC Ahwaz-Tehran pipe- 
line. The oil has especially good character- 
istics with a gravity of 43° API and a 
sulfur content of only 0.6 percent. 

Consortium production in 1968 was 
989,665,000 barrels, up 10 percent from 
that during 1967. Agha Jari and Gach 
Saran continued as the major fields in 
Iran; however, their shares of Consortium 
production in 1968 declined to 33 and 21 
percent, respectively. Other major fields 
were Marun, 16 percent (up from 7 per- 
cent in 1967); Biki Hakimeh, 11 percent, 
and Ahwaz, 8 percent. The remaining 
10 fields accounted for 11 percent of 
production. 

A major facility under construction by 
the Consortium at yearend 1968 was a 
natural gas liquids fractionation plant at 
Bandar Mah Shahr. In the first of a two- 
stage, $50 million project, the plant will 
have the daily capacity to produce 14,000 
barrels of propane, 15,000 barrels of bu- 
tane, and 19,000 barrels of naphtha. The 
liquefied petroleum gases will be exported. 
Feedstock will be a natural gas liquids mix 
from the five natural gas processing plants 
now under construction by the Consortium, 
three in Agha Jari oilfield and two in 
Marun oilfield. Each of the process plants 
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will be able to process about 200 million 
cubic feet of gas per day. The dry gas 
will be delivered to the Bid Boland treat- 
ment plant of the National Iranian Gas 
Co., for distribution in Iran and export to 
the U.S.S.R. 

The 50-mile, 42-inch parallel line from 
Agha Jari oilfield to Caneveh, a part of the 
Cham project, was commissioned in June 
1968 and the Gurreh pump station was put 
in operation. Completion of this line and 
pump station added considerably to the 
ability to deliver crude to Kharg Island 
terminal.” 

NIOC.—During 1968 the Iranian Gov- 
ernment company drilled nine exploration 
wells and found gasfields at Tang-e Bijar 
in the western part of the country with an 
estimated reserve of 3 trillion cubic feet 
and at Khangiran in northeastern Khoras- 
san (near Sarakhs) reportedly with reserves 
estimated at 18 trillion cubic feet. Plans 
are to pipe gas from the latter field to 
Mashhad. 

The 85,000-barrel-per-day Tehran re- 
finery of NIOC was completed early in the 
year and placed on stream. During the 
year it processed nearly 20 million barrels; 
about one-half of the output was residual 
fuel oil. Plans are to build a 2,000-barrel- 
per-day lubricating oil plant at the refinery. 
A modernization program was started dur- 
ing the year at the Kermanshah refinery. 
The $12 million project will increase 
throughput capacity to 16,000 barrels daily. 
Involved is the installation of a unifiner, a 
platformer, and a liquefied petroleum gas 
recovery unit. The work is expected to 
take 2 years. A new 40,000-barrel-per-day 
refinery is planned for Shiraz by 1971, to 
operate on Gach Saran crude. NIOC also 
plans a refinery for Tabriz; size and com- 
pletion date have not been determined. 

Production from Naft-e Shah field, the 
only field NIOC operated independent of 
other interests, totaled 3,423,000 barrels 
daily, up 5 percent from the 1967 level. 

Société Francaise des Petroles d'Iran 
(Sofiran) a wholly owned subsidiary of the 
French Government company, Entreprise 
de Recherches d'Activitiés Pétroliéres 
(ERAP), made a promising oil discovery 
during 1968 in the offshore part of the 
service contract area it has with NIOC. 
The well, located near Sirri Island in the 
middle of the lower part of the Persian 


11 Iranian Oil Operating Companies. Annual 


Review. 1968, pp. 19-20. 
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Gulf in 234 feet of water, yielded a medium 
gravity oil at about 4,000 barrels daily. 
Since the well is located near the median 
line, development could be delayed. 

IPAC.—Production in 1968 from Darius 
and Cyrus fields totaled 37.5 million bar- 
rels, an increase of only 2.4 percent over 
that of 1967. During the year IPAC con- 
centrated on exploring new sections of its 
agreement area and in developing known 
fields. A field (name unknown) was dis- 
covered during 1968 west of Kharg Island. 
In addition IPAC has two other fields, 
Esfandiar and Feriedoon; however, both 
are at or near the Persian Gulf median line 
and development has been hindered pend- 
ing a boundary settlement. In late 1968, 
an agreement was reached between Saudi 
Arabia and Iran on the demarcation of this 
line. Full-scale development drilling in 
both fields is expected in 1969. 

SIRIP.—Production in 1968 from the 
offshore Bahrgan Sar field, which declined 
12 percent during the year, totaled 6.6 
million barrels. This is the fourth year of 
a general decline in Bahrgan Sar produc- 
tion. SIRIP, however, at yearend was build- 
ing a 60-mile pipeline from its offshore 
Nowruz field to coastal facilities prepara- 
tory to putting the field in production in 
1969. Other fields of unknown potential 
include Hendijan, 5 miles north of Bahrgan 
Sar and both Kuh-e Rig and Dudrou in 
the Zagros Mountains nearly 100 miles over 
rugged terrain from the Persian Gulf. 

LAPCO.—This company is owned by 
NIOC (50 percent) and by subsidiaries of 
the following four U.S. companies each 
with 12.5-percent ownership. Atlantic Rich- 
field Co., Murphy Oil Corp., Sun Oil Co,, 
and Union Oil Co. of California. 

With the commencement of production 
from Sassan field in 1968, this company is 
the latest to join a growing list of produc- 
ing companies in Iran. Production in 1968, 
including small quantities in stock from 
experimental production in 1967, amounted 
to 2.4 million barrels. 

Since 1965, LAPCO has expended $84 
million in exploration activities, drilling 16 
development wells, and building produc- 
tion, transportation, storage, and export 
facilities. The loading facilities, which were 
inaugurated in November 1968, can accom- 
modate 200,000-deadweight-ton tankers. 
Exploration during 1968 also found oil in 
the “W” structure 60 miles southwest of 
Lavan Island. 
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IMINOCO.—Iranian Marine Inter- 
national Oil Company (IMINOCO) found 
its first oilfield (Rostam) in Iran's Persian 
Gulf area in 1968. IMINOCO is owned 
by NIOC (50 percent) and by subsidiaries 
of the three following organizations each 
with equal ownership: Phillips Petroleum 
Co., Ente Nazionale Idrocarburi (the 
Italian State Oil Company), and the 
Indian Oil and Natural Gas Commission. 

In March 1968 the offshore Rostam 
field was declared producible. By the fol- 
lowing October six wells had been drilled 
and completed as producers from two 
drilling platforms; the 18-inch, 68-mile 
line to Lavan Island was 90 percent com- 
plete and the storage and loading facilities 
were 75 percent complete. Production is 
expected to begin in July 1969 at a rate 
of 40,000 to 50,000 barrels per day. 

Other Companies.—Persian Gulf Petro- 
leum Co. (PEGUPCO), composed of seven 
West German companies, is believed to 
have continued exploration drilling in its 
1,988-square-mile offshore concession area. 
Two exploration wells were abandoned in 
1967. The remaining three companies with 
offshore exploration rights in 1968 had 
essentially terminated activities following 
unsatisfactory exploratory efforts since 
1964. 


Natural Gas.—Iran remained fourth in 
the world and first in the Middle East in 
natural gas reserves, estimated at 100 tril- 
lion cubic feet at the end of 1968. Because 
natural gas consumption as a percentage 
of production has been falling in recent 
year and because of the large waste of this 
natural resource, the Iranian Government 
is now implementing a program for sub- 
stantially increasing consumption. 

A major project in this program is the 
1966 barter agreement between the Gov- 
ernments of Iran and the U.S.S.R. calling 
for the 15-year delivery of Iranian natural 
gas to the U.S.S.R. Gas will be supplied 
via a 1,120-kilometer, 40/42-inch trunkline 
from oilfields in the south to the frontier 
at Astara (on the western shore of the 
Caspian Sea). Construction on the line 
began in September 1967 and is to be 
completed by 1970. In addition to the 
main line there will be 184 kilometers of 
gathering and collection lines including 
a 68-kilometer line from NIOC'?s Sarajeh 
gasfield south of Tehran to Kuh-e Namak 
near Saveh. An additional 523 kilometers 
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of distribution spur lines in Iran will supply 
gas to Tehran, Kashan, Isfahan, and Shiraz. 
There will be 10 compressing stations, five 
of which will be installed by 1970. The 
entire system called Iran Gas Trunkline 
(IGAT) is the biggest gas pipeline in the 
Middle East and is being undertaken by 
the National Iranian Gas Co., a Govern- 
ment corporation. Engineering and advisory 
services are being provided by Iranian 
Management and Engineering Group 
(IMEG) a British consulting firm. By the 
end of 1968, 316 kilometers of line had 
been completed south of the Zagros Moun- 
tains and 209 miles north of the mountains. 

Main supply will be dry gas piped to 
Bid Boland from processing plants in Agha 
Jari and Marun oilfields. The Bid Boland 
treatment plant and compression station 
near Agha Jari field will remove and re- 
cover sulfur compounds from the gas. 
Initially the plant will have five trains of 
treating columns, each processing 240 mil- 
lion cubic feet per day. The recovery unit 
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will have an ultimate capacity of 70 tons 
of elemental sulfur per day. Gas deliveries 
will average 1,060 British thermal units 
per cubic foot and the hydrogen sulfide 
will not exceed 0.25 grain per 100 cubic 
feet. 

Scheduled deliveries to the U.S.S.R. will 
reach a maximum of 1,050 million cubic 
feet per day by 1975, while deliveries to 
Iranian users are to reach 579 million 
cubic feet per day by 1979.” 

Construction continued during 1968 on 
the three petrochemical plants being built 
by joint ventures involving the National 
Petrochemical Co., a wholly owned sub- 
sidiary of NIOC. Each plant will use 
natural gas or refinery gas as feedstock. 
Based on the latest estimates the total in- 
vestment in the projects will be $309 
million. 


12 Natural Gas and L.P.G. V. 1, No. 4, June 
1968, pp. 22-28, 33. Pipeline Industry. V. 80, 
No. 3, March 1969, p. 61-65. 
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By Edgar J. Gealy ! and Agnes J. Doughman ? 


In 1968 the Iraq economy continued to 
be dominated by the production and export 
of petroleum. According to budget esti- 
mates, oil revenue was to provide just under 
half of the Government revenue, compared 
with slightly over half in 1967 (based on 
preliminary data). Other forms of taxes 
and extra budgetary revenue no doubt were 
stimulated, in part, by petroleum activities. 
In spite of the heavy contribution of petro- 
leum to total revenues, the Government has 
been running a deficit in its account, part 
of which has been made up by foreign 
borrowing. It is against this background of 
government deficits that Iraq has been 
attempting to expand its national develop- 
ment program. Of the funding of the 5- 
year development program ending in 1970, 
over 70 percent was to have been provided 
by petroleum activities. Closures of export 
routes for Iraqi oil in 1967 because of an 
Iraqi-Syria dispute and the subsequent 
Arab-Israeli conflict, seriously reduced oil 
production and revenue and disrupted the 
Iraq financial program. 

In 1968, oil export routes including 
the pipelines through Syria to the Medi- 
terranean, operated at virtual capacity. 
Exports of crude oil in 1968 reached 524.8 
million barrels, almost 24 percent higher 
than the 424.6 million barrels in 1967 and 
14 percent higher than the 491.7 million 
barrels in 1966. As a result of the increased 
petroleum export, revenue to the [Iraq 
Government in 1968 amounted to about 
$487 million compared with $369 million 
in 1967. 

On July 17, 1968, a group of Iraqi army 
officers carried out a coup d'etat and ended 
the regime of President 'Abd al-Rohman 
and Premier Tahir Yahya. The new regime 
(the Revolutionary Command Council) 
appointed a new president, Ahmad Hasan 
al-Bakir and a new cabinet headed by 
Prime Minister 'Abd al-Razzag al-Naif. 
All those persons in the Government who 


had been principally responsible for Iraqi 
oil policy were arrested and it seemed 
obvious that there would be some signifi- 
cant changes in the future. By yearend, 
however, it began to appear that the new 
government was continuing the policies of 
the old by eliminating the possibility of 
returning the North Rumaila oilfield to the 
Iraq Petroleum Company (IPC) group 
concession, by honoring the contract be- 
tween Iraq National Oil Company (INOC) 
and the French Enterprise de Recherches 
et d'Activities Petrolieres (ERAP), and by 
furthering the decision of INOC to engage 
in direct exploitation of the North Rumaila 
field. 

Toward the end of 1968, the new gov- 
ernment, through the Oil Minister, advised 
IPC not to try to circumvent Law No. 80 
under which the Government took over all 
IPC acreage except that in production in 
1961. Somewhat earlier, INOC had asked 
13 companies (none from the United King- 
dom or the United States) for tenders to 
develop the North Rumaila field with pay- 
ment to be primarily in petroleum. These 
actions appeared to have ended any possi- 
bilities for the old agreement between IPC 
and the Government for the return of 
North Rumaila to the IPC concession; this 
agreement had never been ratified by the 
Government. 

The envisioned development of North 
Rumaila calls for pipelines to link up with 
IPC’s pipeline system to the Mediterranean. 
As IPC owned the existing but unused oil 
terminal at Fao and was already operating 
its pipeline system in the north at capacity, 
it was implied that the Iraqi Government 
and IPC may be negotiating on the use or 
disposition of these facilities in the future. 

In nonfuel minerals, the new Govern- 
ment again followed a policy of the preced- 

1 Assistant to the Chief, Division of Inter- 


national Activities. 


2 Statistical assistant, Division of International 
Activities. 
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ing regime and toward the end of 1968 
established the Iraqi National Minerals 
Company. This company was to take on the 
responsibility for the exploration, produc- 
tion and marketing of minerals (excluding 
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petroleum). The Government also an- 
nounced a 10-year program for an overall 
geological survey of the country in addition 
to specific mineral surveys. 


PRODUCTION 


Crude oil output in Iraq reached a new 
high of 550 million barrels in 1968, an 
increase of 9 percent over the previous 
high of 505 million barrels in 1966. Iraq's 
crude oil production was 4 percent of the 
total world output and 12 percent of the 
Middle East output. Virtually all of the 


increase came from the IPC companies and, 
although firm data were not available, it 
appeared that the very small output from 
the Government operated fields at Naft 
Khaneh and Quayara, for local consump- 
tion did not change significantly. 


Table 1.—Iraq: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
NONMETALS 
Cement. .................- thousand tons 1,092 r 1,296 r1,279 1 1,400 e 1,400 
e rows qUuNa SE 0...- 500 500 500 500 500 
Salt. cs la se owes 27 r 38 r 37 r 41 * 40 
MINERAL FUELS AND RELATED MATERIALS 
Dan: ee marketed-_--_million cubic feet.. 13, 500 12,900 21,419 r 18,191 27,298 
etroleum: 
Crude.......thousand 42-gallon barrels.. 461,961 482,461 505,428 445,821  ! 550,098 
Refinery products: ee ey ee ai = idi 
Gasoline do- 2, 586 2,708 2,699 r 2,9385 * 8,199 
Kerosine and jet fuel do.... 8,958 4,049 8,697 r 4,554 * 4,962 
Distillate fuel oils .......... 0...- 8,943 4,472 5,326 r 5, 226 * 5,691 
FUR fuel oils............do.... 7,73 8,665 5,691 r 7, 475 * 8,161 
uefied pero cum g88.....- do 4 e 60 e 60 e 60 e 60 
ubricants and other 0...- 618 544 e 550 r 172 r 188 
Asphalt and bitumen, refinery 
Jͤ tlc ei E do.... 180 T9 467 r 552 e 612 
f do.... 19,065 20,472 18,490 20,974 22,873 
Refinery fuel and loss........ do.... 1,595 e 122 e 1,035 e 688 * 646 
e Estimate. r Revised 


! May include small quantity from government operated fields. 


TRADE 


Trade data for Iraq are not available. 
However, 24 developed nations reporting to 
the United Nations indicate that the follow- 
ing commodities, in the accompanying 
table, were imported by Iraq in 1966: 


In addition, Iraq received 53,500 tons of 
iron and steel pipe and rolled products, and 
1,000 tons nonferrous rolled products from 
the U.S.S.R. 


THE MINERAL INDUSTRY OF IRAQ 


Commodity Metric 
tons 
Aluminum, ES includin alloys. ...... 1,155 
Copper me 8 including alloys: 
hwrought.......loloces n nw scis 17 
. VM VNDE CUR 810 
Iron and steel: 
Roasted pyrite.................... 10,630 
imanufactures 180, 110 
Lead, metal, including alloys: 
Unwrought. mos cr ccs E ee 117 
Semimanufactures. ................ 487 
Tin, metal, including alloys, unwrought. . 28 
Zinc, metal, including alloys, unwrought. . 116 
NONMETALS 
Abrasives, grinding and d polishing wheels 
and stones 126 
Asbestos, erude -----22..-.- 295 
Cement eee 8,917 
Fertilizer materials, manufactured 15,095 
Sulfur, elemental. ..................... 526 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural........... 3,312 


Petroleum products....42-gallon barrels.. 48,000 


Crude oil exports in 1966 were 491.7 
million barrels. Of the known destinations, 
the United Kingdom and France each took 
16 percent, Italy 13 percent, Japan 7 per- 
cent, and West Germany 6 percent; the 
United States received only 2 percent. 

The dominant commodity in Iraq's trade 
is oil, which supplies about 90 percent of 
the export trade. Total commodity trade is 
shown in the following tabulation: 
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Value 
(million dollars) 


Mineral Total 
commodity commodity 
trade 


trade 
Exports 
1966. 829 882 
196ꝗꝙ09e00 878 939 
19688 777 835 
a 37 451 
19666. 40 493 
19677 e 35 423 
e Estimate 


Crude oil exports in 1968 reached a high 
of 524.8 million barrels compared with 
424.6 million barrels in 1967. The export 
shares of the three companies in the IPC 
complex shifted considerably from 1967 
reflecting the full use of the pipelines to 
the Mediterranean during 1968; IPC (the 
operating company) increased its export 
share to 75 percent from 63 percent while 
the Basrah Petroleum Company, an IPC 
affiliate, dropped to 23 percent from 35 
percent. The share of the remaining IPC 
affiliate, Mosul Petroleum Company, re- 
mained at 2 percent in 1968. 


COMMODITY REVIEW 


NONMETALS 


Fertilizer Materials.-—Iraq’s first chemi- 
cal fertilizer plant under construction at 
Abu al-Khusaib, near Basrah, will be com- 
pleted in 1970. It will use natural gas from 
the Rumaila oilfield and sulfur from the 
Kirkuk sulfur recovery plant. Annual out- 
put is expected to be 66,000 tons of 
ammonia, 110,000 tons of sulfuric acid, 
140,000 tons of ammonium sulfate, and 
56,000 tons of urea. The possibility of ex- 
ploiting Iraq’s phosphate deposits was being 
studied during the year. 


Sulfur.—After much negotiating, it is 
reported that early in 1969 the Iraqi Gov- 
ernment concluded an agreement with an 
unnamed Polish sulfur firm to develop the 
Mishraq sulfur deposits. The Polish firm 
was to provide operational and marketing 
assistance under contract to the newly 
formed Iraqi National Minerals Company. 
Reserves at the high-grade sulfur deposit 
are estimated to be capable of sustaining a 
minimum annual production of 1 million 


tons. Áccording to Iraqi reports an initial 
investment of about $23 million would be 
required to maintain this production rate. 
Information was not available regarding 
Polish financial participation. 

The Iraqi owned sulfur recovery plant 
at Kirkuk started production in November 
1968. Using 2.3 million cubic meters of 
associated gas daily from the Kirkuk field, 
it is expected to have an annual output of 
120,000 tons of sulfur, 511,000 tons of dry 
gas, and 385,000 tons liquefied petroleum 
gas (LPG). Dual pipelines transport the 
gas to Baghdad for both domestic and 
industrial consumption. 


MINERAL FUELS 


Natural Gas.—A contract was awarded 
in March 1968 by the Iraqi and Turkish 
Governments to the French subsidiary of 
the U.S. Bechtel Corp., a construction and 
engineering firm, for a technical and eco- 
nomic study of the projected natural gas 
pipeline from Mosul in northern Iraq to 
Istanbul, Turkey. Total length of the pipe- 
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line would be 2,000 kilometers with only 
250 kilometers in Iraq. The Turkish Gov- 
ernment is reportedly considering a loan 
to Iraq, to be repaid in 12 annual install- 
ments to finance the cost of the section on 
Iraqi territory. Even if the project is ap- 
proved, gas deliveries at an initial rate of 
8.5 million cubic meters daily would not 
be possible before 1971. Apart from diff- 
culties that will be encountered in the 
mountainous terrain between the countries, 
a further problem may be the quantity of 
gas available from northern oilfields. The 
Kirkuk field is believed to be nearing its 
maximum rate of oil output and prospects 
for increased gas output are rather dim. 
At present Iraq's northern oilfields are 
producing associated gas at the rate of 6.5 
million cubic meters daily. Domestic gas 
consumption will increase since 2 to 3 
million cubic meters daily will be needed 
for processing at the Kirkuk sulfur recovery 
plant. However, Iraq has three nonassoci- 
ated gasfields—Chemchemal, Kormor, and 
Khamugah—discovered by IPC prior to 
1960 but so far each field has only one 
well completed. 


Reserves of natural gas at the end of 


1967 were an estimated 595 billion cubic 
meters. 


Petroleum.—Iraq’s reported crude oil 
reserves at the end of 1968 were 35 billion 
barrels or about 7 percent of the total 
proved and probable world reserves. Crude 
production averaged 1,503,000 barrels daily 
in 1968, an increase of 23 percent over that 
of 1967. The increased output came en- 
tirely from the northern fields where pro- 
duction is transported by IPC’s pipelines 
to eastern Mediterranean terminals for 
export. 

The French oil company, Entreprise de 
Recherches et  d'Activities Petrolieres 
(ERAP), is reported to have encountered 
oil in its first wildcat in Iraq. It is the first 
time a French company has drilled in the 
country and the first test in the Fao struc- 
ture. Át yearend unconfirmed reports in- 
dicated the well, Siba No. 1, was yielding 
some 5,000 to 6,000 barrels daily. It is 
located in the onshore portion of Block 4 
of the 4,170 square miles contracted to 
ERAP by Iraq National Oil Co. (INOC) 
in February 1968. 

Under terms of the agreement ERAP 
acts only as a general contractor to INOC. 
After 3 years 50 percent of the area re- 
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turns to the state. A further 2%-percent 
reduction will occur at the end of J years, 
and after 6 years only proven areas are to 
be retained by ERAP. The exploration 
phases of the project are to be financed by 
ERAP and in the event of commercial 
production will be considered an interest- 
free loan to INOC repayable at one- 
fifteenth of the total each year or 10 cents 
per barrel, whichever is greater. Also with 
commercial production ERAP is to pay 
INOC a $2 million bonus and the same 
amount every 2 years until after 10 years 
when $5 million is to be paid for a total of 
$15 million. The contract extends for 20 
years from date of commercial production. 
Finances for development and all facilities 
may be advanced by ERAP repayable by 
INOC as loans bearing a maximum 6- 
percent interest. ERAP will have the right 
to purchase 30 percent of crude produc- 
tion. The first 41 percent of ERAP pur- 
chases will be at a price determined as unit 
production cost (defined as amortization 
of production expenditure over 10 years) 
plus 13.5 percent of the posted price as a 
royalty. The remaining 59 percent of 
ERAP purchases will be at a price consist- 
ing of the above plus a lump sum payment 
of half of the difference of the above and 
the posted price. When production reaches 
75,000 barrels daily for 90 consecutive 
days, INOC will set aside half of the re- 
coverable oil as a national reserve. 

INOC may request ERAP’s assistance in 
marketing up to 200,000 barrels per day 
of INOC’s share of production. As com- 
pensation ERAP will receive $0.05 per 
barrel on the first 100,000 barrels per day 
and $0.015 per barrel for the remaining 
100,000 barrels per day. Five years after 
commercial production begins and provided 
that development loans are fully repaid, 
INOC is to take over direct management 
of all operations, with the continuation of 
the cooperation of both parties in technical 
and managerial aspects. 

The Iraq National Oil Company (INOC) 
announced its decision to develop the North 
Rumaila oilfield. This field was removed 
from the concession area of the Iraq Petro- 
leum Companies group (IPC) under the 
disputed Law No. 80 of 1961. Late in 1968 
it was reported that INOC had invited 
bids from 13 West European, Soviet Bloc, 
and Japanese companies on the preparation 
of the North Rumaila oilfield on a turn-key 
basis. Originally bids were to be submitted 
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within 2 months but later the deadline was 
extended to April 1, 1969. The initial 
development phase estimated to cost $17 
million is to provide for production and 
export of 100,000 barrels daily. This will 
involve opening six shut-in wells (drilled 
by IPC) construction of gathering lines and 
other facilities at the field, an 80-mile 
pipeline to the port at Fao, and necessary 
storage facilities. 
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At yearend no contract had been awarded 
for the 70,000-barrel-per-day refinery the 
Iraqi Government planned at Adu Fulus 
near Basrah to supply petroleum products 
to southern Iraq. Only two bids had been 
received, both from Japanese firms. It was 
reported that the deadline for bids had been 
extended. The projected refinery is sched- 
uled for completion in 1971 at an estimated 
cost of $50 million. 
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The Mineral Industry of Ireland 


By Columbus R. Gentile! 


The Irish economy continued to expand 
in 1968, registering the greatest gain since 
1964. The main impetus was provided by 
the industrial sector which advanced about 
11.7 percent in volume over 1967 levels. 
Foreign trade again reached a record level 
in 1968 as both imports and exports regis- 
tered significant increases over those in 
1967. A substantial import excess devel- 
oped, however, as the value of imports 
(1968 Irish pound basis) rose 24.8 percent 
and exports increased only 16.6 percent. 
Based on dollar equivalent, reflecting the 
14.3-percent devaluation of the Irish pound 
effective November 18, 1967, the increase 
for imports and exports was 9.3 percent 
and 2.3 percent, respectively. A rise of 4.8 
percent in consumer prices and an increase 
of 8.7 percent in average industrial wages 
was offset to some extent by a 9.6-percent 
climb in labor productivity. The Third 
Program for Economic and Social Develop- 
ment, 1969—72" released by the Govern- 
ment of Ireland in March 1969, projects 
continued further expansion of the national 
economy. À growth rate of 17 percent was 
indicated for the 4-year period with vir- 
tually all economic sectors expanding at an 
accelerated annual rate. 

The extractive industries as a group 
achieved a 19-percent gain in 1968 as com- 
pared with 1967 production, attributed 
mainly to increased output of new metal 
mines and higher level of peat recovery 


made possible by better than normal 
weather conditions. Increased tonnages of 
metal ores were mined and processed as 
Ireland's third metal mine was activated. 
Development of several new properties was 
initiated during the year and mineral ex- 
ploration activities continued at a rapid 
pace with several new groups entering the 
field. Plans for the construction of the first 
base-metal smelter in Ireland neared reality 
in 1968 with the formation of a new cor- 
porate group (Smelter Corporation of Ire- 
land, Ltd.) headed by Northgate Explora- 
tion Ltd. Nonmetal mineral output was up 
sharply in 1968 owing to the high level 
of construction activity in the industrial 
sector and the strong demand for barite 
and other products in the export market. 

Petroleum continued to dominate the 
mineral fuels sector accounting for an 
increasing share of the growing internal 
energy market. However the nation was 
still entirely dependent on foreign crude 
oil to meet refinery needs and also con- 
tinued to import substantial quantities of 
selected refinery products. Drill tests for 
oil at several onshore concession areas 
proved negative during the year, resulting 
in a shift in exploration activities to off- 
shore locations near the southwest coast of 
Ireland. Record output and use of peat was 
attained in 1968, but coal and coke pro- 
duction and consumption declined as petro- 
leum continued to displace these solid fuels 
in select markets. 


PRODUCTION 


The year 1968 featured a notable in- 
crease in the mine output (metal content) 
of zinc (77 percent) and copper (84 
percent), small increases for lead (3.3 
percent), and a decline for silver (7.5 
percent). Steel ingot production rose an 
estimated 3 percent. In the nonmetal sector 


impressive gains were made in the out- 
put of barite (88 percent), lime (50 per- 
cent), and sand and gravel (40 percent). 
Moderate though somewhat lesser increases 


lSupervisory mineral specialist, Division of 
International Activities. 
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were registered in production of cement 
(4.2 percent) and limestone (5.1 percent). 
The notable event in the mineral fuels 
sector was an increase of 41.6 percent in 
total output of sod and milled peat, which 
was attributed to favorable weather condi- 
tions for working the peat bogs. Offsetting 
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this was a further decline in production of 
coal (down 8.8 percent) and gas coke 
(down 12 percent). Output of refined 
petroleum products (exclusive of gasoline 
and jet fuel) decreased in 1968 as refinery 
operations were interrupted for a short 
period because of labor problems. 


Table 1.—Ireland: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 » 
METALS 
1 mine output, metal content. thousand tons. 1 4 7 
mine output, metal content do 1 3 40 r 60 62 
Silver, mine output, metal content 
thousand troy oun ces 1,218 2,067 1,918 
Steel ingots and castings............- thousand tons 53 66 r 54 65 e 67 
Zinc, mine output, metal content.............- dO. 226620 1 2b 80 53 
NONMETALS 
AI õ ͥͥ ³Ü¹¹ ee EE. do 41 84 125 76 148 
Coment... Llave um ese do.... 1,086 1,289 1,113 1,298 1,852 
Fertilizer: Superphosphate (P:O; content) ...... do 71 r 76 r 78 88 NA 
GYPSUM ose ͥ 0 So eee ee 8 do.... 232 r 229 220 252 NA 
LMG a is eee 88 O... 48 42 41 42 68 
Limes tone do- 3,150 3, 558 4,859 4,820 5,064 
Sand and gravel ...... 2 22 LL c LLL ll ee do.... 2,225 2,204 ,358 2,649 8,717 
GM hee eee aue ell wee do.... 2,142 2,816 2,989 2,481 2,720 
od MINERAL FUELS AND RELATED MATERIALS 
oa 
Anthra cite do- 158 118 121 111 108 
Semibituminous_-._..._..._......-__-. --. do.... 71 66 54 71 68 
Coke, gas plant, includes breeze do 131 r 127 105 r 98 e 82 
ou manufactured . million cubic feet. . 6,427 6,497 6,533 6,568 6,588 
eat: 
Agricultural use thousand tons 24 28 29 87 41 
Fuel use: 
Pamas bau iue mud Er eat E AEA do 296 256 230 309 250 
Sod peat... do 2,481 2,209 2,177 2,280 2,248 
Milled | E PCM MPH Loo do.... 1,336 1,490 2,081 2,465 8,490 
Petroleum refinery products 
Gasoline and naphthas “thousand 42-gallon barrels. . 8,278 8,644 2,989 * 4,012 4,459 
, ekg ee as es en dU. S. cee eee 8 199 685 
Distillate fuel oll do- 3,911 4,498 8,872 *65,916 4,662 
Residual fuel oil do 5, 076 5, 980 4,175 17, 178 6,181 
Other salable produe ts do- 277 471 253 r 952 418 
Refinery fuel and losses do 692 744 759 r 634 718 
e Estimate. v Preliminary. r Revised. NA Not available. 


! Figures do not include large quantities of granite, stone, sand and gravel, and other materials produced by 
local authorities and road contractors for maintenance of roa 
2 Includes granite, marble, silica rock-sand-clay, igenous rock, ‘calespar, fire clays, shale and clay for burning 


cement. 


3 Converted from standard cubic meters of 4,200 kilocalories to cubic feet using factor 1 cubic meter =85.3144 


cubic feet. 


* Includes milled peat for manufacture of briquets except 1964. 


TRADE 


The first full calendar year of foreign 
trade (1968) since devaluation of the Irish 
pound concurrently with the British pound 
in November 1967, reflects that the higher 
level of mineral commodity exports was 
inadequate to offset the impact of the 14.3- 
percent decline in value of the Irish pound. 
This adverse action was even more pro- 
nounced since imports of the same com- 
modities in 1968 rose much more rapidly 


than exports contributing significantly to 
the unfavorable trade balance for the year. 
Total mineral commodity imports of 
Ireland in 1968 amounted to $211.1 million 
or roughly 3.9 times the value of exports 
($54.5 million). Compared with 1967 
values, the dollar value of mineral imports 
rose 6.8 percent while exports fell about 
2.2 percent. In both cases, however, the 
volume handled in 1968 was higher than 
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in 1967. The dollar value of mineral com- 
modity imports represented almost 18 per- 
cent of total imports in 1968, while exports 
of these commodities accounted for 7 per- 
cent of total exports, as indicated in the 
following tabulation: 


Value ! 
(million dollars) 
Mineral Total 
commodity commodity 
trade trade 
Exports:? 
1966 `... ------- 43.7 661.8 
1995 .------- 55.7 759.0 
1968 99... 54.5 776.1 
Imports: 
1966 1... ---------- 178.5 1,043.2 
1967 T 197.6 1,074.7 
/// eee 211.1 1,174.8 
r Revised. P Preliminary. 


1 Conversion basis of Irish pound as follows: 1966, 
$2.80; 1967, $2.75 approximate; 1968, $2.40. 
2 Excludes reexports. 


Major mineral exports in 1967 on the 
basis of total mineral commodity export 
value, were metalliferous ore and scrap 
(31' percent), petroleum and products (26 
percent), cement and building products 
(almost 11 percent), nonferrous metals 
(9 percent), and clays and refractory con- 
struction materials (7 percent). The export 
value of metalliferous ores and scrap ($17.4 
milion) was about 6 percent above the 
level for 1966; mineral fuels (predomi- 
nantly petroleum products, lubricants, etc.) 
$17.5 million—more than three times the 
1966 total; and exports of cement and 
building materials ($7.2 million), clays 
and refractory construction materials ($3.8 
million), and crude fertilizers ($2.7 mil- 
lon) were up 5.9 percent, 18.8 percent, 
and 12.5 percent, respectively. Nonferrous 
metal exports valued at $5.1 million in 
1967 were down 15 percent as compared 
with 1966 levels and exports of iron and 
steel ($1.7 million) were off some 41 
percent. 

Most of Ireland's export trade in mineral 
commodities in 1967 was with Western 
Europe (92.3 percent) with the United 
Kingdom by far the largest individual 
market (56 percent of the total), and 
Common Market (EEC) countries the 
second largest (almost 33 percent of the 
total). United States share of Ireland's 
mineral commodity exports (based on 
dollar value) was slightly over 4 percent. 

On the import side, petroleum and petro- 
leum products (40.8 percent) remained, 
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Table 2.—Ireland: Exports! of 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum metal, including alloys: 
SCIRD-- Sd oes Nea o el 1,352 670 
Unwrought and semimanu- 
factures. ...............- 5,592 5,444 
Copper metal, including alloys: 
Ser”s‚d ia 4,858 3,998 
Unwrought and semimanu- 
factures 1,577 1,086 
Iron and steel: 
DChAD woe Sea e Sco el 18,640 32, 039 
Steel, primary forms. ....... 11,241 542 
Semimanufactures 18,370 12, 177 
Lead: 
Ore and concentrate NA 135, 577 
Metal, including alloys: 
SOIaD. noun usd EEE 809 407 
Unwrought and semi- 
manufactures 259 606 
Tin ore and concentrate 
long tons 49 NA 
Zinc ore and concentrate NA 34, 449 
Other ore and concentrate NA 453 
NONMETALS 
Barite and witherite 129,878 74, 765 
Cement thousand tons 287 358 
Clay and clay products: 
Refractory (including 
nonclay bricks)..........- 30,785 40,295 
Nonrefractory.............- 18,553 14,002 
Fertilizer materials: 
Iude-.-.- A 15,299 NA 
Manufactured 15,956 1,416 
Gypsum and plasters 
thousand tons 103 118 
Stone, sand and gravel: 
Dimension stone, crude and 
partly worked 144 NA 
Gravel and crushed rock 
thousand tons 242 807 
MINERAL FUELS 
AND RELATED MATERIALS 
Coal and briquets: 
Anthracite and bituminous 
COR o ecce c eet 6,394 6,746 
Coal and semicoke. ......... 81,258 23,401 
Peat, including peat briquets 57,570 60,749 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels. . 71 866 
Distillate fuel oil..... do.... 687 2,884 
Residual fuel oil...... do.... 84 2,212 
Mineral tar and other coal, 
petroleum or gas derived 
chemicals. ............-......- 8,787 NA 


NA Not available. 
1 Excludes reexports. 


by far, the most important category by 
value, with iron and steel (14.2 percent), 
coal and coal briquets (11.2 percent), 
nonferrous metals (10.4 percent), manu- 
factured fertilizer (9.5 percent), and crude 
fertilizer and other minerals (8 percent), 
as lesser but still important categories. 
Imports of petroleum and petroleum prod- 
ucts increased 24 percent to $80.7 million, 
manufactured fertilizer 41.4 percent to 
$18.8 million, and crude fertilizer and other 
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select niinerals 16.2 percent to $15.8 mil- 


lion. In contrast, 


imports of nonferrous 


metals valued at $20.5 million were down 
10.9 percent and those of coal and coal 
briquets valued at $22.1 million declined 7.9 
percent. Iron and steel imports at $28.1 
million were virtually at the same level as 


for 1966. 


Western Europe supplied 54.3 percent of 


1968 


Ireland’s mineral commodities imports in 


1967, with the United Kingdom 


(36.9 


percent) and EEC countries (15.3 per- 
cent) as the principal suppliers. Outside 
Western Europe, other significant sources 
of imports (by dollar value) included Iraq 
(7.3 percent), Saudi Arabia (6.6 percent), 
and Iran (6.2 percent). The share provided 


by United States was 5.4 percent. 


Table 3.—Ireland: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 
METALS 
Aluminum metal, including alloys: 
Unwrought...............- 10,353 
Semimanufactures 4, 927 
Copper metal, 3 alloys: 
nwrou ght 158 
Semimanufactur es 7, 146 
Iron and steel: 
Ore and concentrate 724 
Metal: 
Pig iron, ferroalloys and 
similar materials 21,244 
Steel, primary forms... 52,298 
Semimanufactures: 
Wire rod..........- 16,813 
Other bars and rods. 14,107 
Universals, plates 
and sheets. ...... 70,963 
Hoop and strip 4,572 
Rails. and acces- 
sories...........- 6,081 
Wire 4, 695 
Tubes, pipea, 
fittings . 25, 659 
Castings and forg- 
ings, rough....... 178 
Lead: 
Oxides........--. elo one 1,373 
i in B alloys, all 258 
Nickel metal including alloys, 
all form 115 
Platinum-group metals and silver, 
metal including alloys; Silver, 
all forms. . value, thousands. $289 
Tin metal, including alloys, all 
form long tons 62 
Titanium oxide 1.778 
ine: 
Ode 805 
Metal, including alloys: 
Unwrought............ 9,147 
Semimanufactures. ..... 203 
Ore and concentrate 17,914 
Ash and residues containing 
nonferrous metals 540 
NONMETALS 
Abrasives, natural, n.e.s., grinding 
and polishing wheels and stones. 243 
Asbestos__.___.-..___--._.----- 6,034 
Cement thousand tons 9 
Clay and clay products (including 
all refractory brick): 
Crude clays, n.e.8........... 28,351 
Products: 
Refractory unc ung 
nonclay bricks)....... 10,836 
Nonrefractory.........- 4,771 


1967 


81,557 
116 
1,449 
421 
808 


3,661 
260 
14,160 
NA 


258 
4,751 
9 


30, 686 


10,679 
5,094 


Commodity 1966 
NONMETALS-—Continued 
Fertilizer materials: 
Crude: 
Nitrogenous 
thousand tons 1 
Phosphatic....... do 259 
Manufactured: 
PLNS enous...... do 26 
aki atic: 
aomas slag do 90 
Other do- 9 
Potassi ce edm 160 
Other, including mixed 
thousand tons. 26 
Ammonia............-- 4,226 
Eil 8 3,699 
Pigments, mineral, including 
processed iron oxides 1,256 
Pyrite (gross weight) 5 1.981 
V housand tons.. 44 
Sodium and Botasstum com- 
pounds, n.e.s.: 
Caustic soda. .............- 4,415 
Caustic potash, sodic and 
potassic hydroxides 244 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 2,814 
Worked. cc 504 
Gravel and crushed rock 27,834 
Sand, excluding metal 
bearing Sat ue mica ue Du EE 38,820 
Sulfur: 
Elemental...........-....- 86,657 
Sulfuric acid 1,289 
Other nonmetals, n.e.8..........- 8,804 
MINERAL FUELS 
AND RELATED MATERIALS 
Asphalt and bitumen, natural 794 
Coal and briquets: 
Anthracite and bituminous 
thousand tons.. 1, 832 
Briquets of anthracite and 
bituminous coal.........- 5 
Coke and semicoke... ..........- 15 
Gas, hydrocarbon, natural....... 16,353 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels.. 11,693 
Refinery products: 
Gasoline do 975 
Kerosine and jet fuel 
thousand tons.. 1,818 
Distillate fuel oil. do 661 
Residual fuel oil..do.... 4,283 
Lubricants............- 18 
Mineral jelly and wax... 2,918 
Mineral tar and other coal, 
petroleum, or gas derived 
crude chemicals , 668 


1967 


11,187 


NA Not available. 
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COMMODITY REVIEW 


METALS 
Copper, Lead, Zinc, and Silver. —Produc- 


tion of metal ores continued at a high level 
in 1968 along with exploration and drilling 
of new sites, several of which indicated 
a potential for commercial exploitation of 
metal-bearing ores. Notable developments 
in 1968 included the opening of a new 
zinc-lead-silver mine, the third to be 
activitated in Ireland in the past 3 years; 
plans to reactivate the Ávoca copper mine 
which was shut down in 1962; the forma- 
tion of a corporate group (Smelter Corpora- 
tion of Ireland, Ltd.), with controlling 
interest held by Northgate Exploration 
Ltd., to plan the construction of a base- 
metal smelter in Ireland; and the discovery 
of mercury in commercial quantities in 
ores mined by Gortdrum Mines. 

Late in May 1968 limited operations 
were initiated at the new lead-zinc-silver 
mine, Silvermines, opened by Mogul of 
Ireland (a 75-percent-owned subsidiary of 
International Mogul Limited). The mine, 
officially dedicated in September, is ex- 
pected to produce 1 million tons of ore per 
year which will be processed at the 3,000- 
ton-per-day mill. In contrast to the Tynagh 
and Gortdrum surface mines, Mogul’s oper- 
ation is underground with ore recovered 
at a depth of 900 feet. Annual outputs of 
zinc and lead (metal content of ore) are 
expected to be 56,000 tons and 16,000 tons, 
respectively. 

Gortdrum's copper-silver mine in County 
Tipperary completed its first full year of 
operation in 1968, but performed at below 
capacity level during the first 4 months 
owing to operational difficulties. Metal con- 
tent of copper and silver in ore mined 
amounted to 4,800 metric tons and 397,000 
troy ounces, respectively. À substantial por- 
tion of the concentrates produced in 1968 
were stockpiled and are to be processed 
for recovery of mercury at the company's 
new $1.5 million extraction plant scheduled 
to be completed in 1969. Construction of 
the plant was initiated following investiga- 
tions that indicated significant quantities 
of mercury were contained in concentrates 
produced, and in certain stockpiled low- 
grade ore, as well as in the upper benches 
of ore deposits occurring in several areas. 
Elsewhere in Ireland, Gortdrum Mines con- 
tinued drilling activity in the vicinity of 
Moate, County Westmeath, about 35 miles 
northwest of the Tynagh mine. Initial 


drilling indicated a relatively horizontal 
lead-zinc ore deposit about 100 feet below 
the surface. Economic feasibility for com- 
mercial exploitation depends on results of 
more extensive drill tests to be completed 
in 1969. At yearend 1968, the company 
held or had applied for 55 prospecting 
licenses mostly in central Ireland in Coun- 
ties Westmeath and Offaly. 

The possibility that a base metal smelter 
would be built in Ireland neared realiza- 
tion in 1968 when a new corporate group, 
Smelter Corporation of Ireland, was estab- 
lished to work toward this objective. North- 
gate Exploration Ltd., the principal stock- 
holder (51 percent), is actively engaged in 
several mining enterprises in Ireland, oper- 
ating through wholly owned subsidiaries 
such as Irish Base Metals Ltd., or as an 
important stockholder, either directly or 
through associated companies, in several 
other groups including Gortdrum Mines 
Ltd., and the recently constituted Avoca 
Mines (Canada) Ltd. 

Irish Base Metals Ltd. operates the 
Tynagh mine, the main producer of non- 
ferrous metals in Western Europe. Opera- 
tion at this mine continued at a high level 
in 1968 despite two shutdowns both of short 
duration. Production (metal contained in 
concentrates) included lead, 58,700 metric 
tons; zinc, 31,300 tons; copper, 2,300 tons; 
and silver, 1.5 million ounces. By yearend 
considerable progress had been made on 
the 3,300-foot incline tunnel being con- 
structed to reach the primary sulfide ore 
underlying the open-pit section now being 
worked. Underground mining is scheduled 
to begin in 1971. Meanwhile drill testing 
of extensions of "'ynagh mine deposits is 
continuing and exploration programs are 
underway at several locations in Galway, 
Donegal, and Mayo Counties. At yearend, 
the 75 prospecting licenses held by North- 
gate Exploration and associated companies 
and the 29 applied for, covered a combined 
area of 1,300 square miles. 

Action was initiated early in 1969 to 
reactivate the Avoca copper mine and 
4,000-ton-per-day flotation mill which were 
closed in 1962 because of high costs, of 
production. A new corporate group, Avoca 
Mines (Canada) Ltd. has acquired rights 
to the property. Discovery Mines Ltd. of 
Canada will have a 50-percent interest with 
the balance shared by two Northgate 
groups (Tara Exploration and Develop- 
ment Co. Ltd. and Gortdrum Mines Ltd.), 
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Superior Oil Co. and Patino Mining Corp. 
Approximately $4.5 million is to be spent 
to reactivate the mine with planned initial 
daily ore production at the rate of 2,000 
to 3,000 tons. Reserves of copper-pyrite 
ore, grading about 1 percent copper, have 
been estimated at 6 million tons. 

In addition to mining and exploration 
work at properties of the above-mentioned 
companies, investigations or studies of other 
areas in Ireland are underway, such as the 
Rio Tinto-Zinc (RTZ) project at Keel in 
County Longford where results of core 
samples justified the sinking of a 600-foot 
shaft, and the Dennison Mines property 
near Aherlow, about 15 miles south of 
Tipperary, where initial drilling indicated 
a copper-silver deposit with estimated re- 
serves of 6 million tons. Prospecting is also 
in progress at three other Dennison sites. 
Cerro Corporation and Guggenheim Ex- 
ploration Company, both of New York, have 
signed agreements with several subsidiaries 
of Northgate Exploration Ltd. for explora- 
tion rights on select properties held by 
these companies in the Waterford area. 


Magnesium. —A subsidiary of Pfizer 
group, Quigley Company Incorporated and 
associates, announced plans to build a 
75,000-ton-per-year sea-water magnesia 
plant at Ballynacourty Point, near Water- 
ford, on the southern coast of Ireland. 
Estimated cost of the plant, to be com- 
pleted in 1969, is placed at $6.5 million. 
Dolomite required for the operation will 
be mined from quarries near Bennetsbridge 
in County Kilkenney. 


NONMETALS 


Barite.—Output of barite reached a rec- 
ord high of 143,000 me ic tons in 1968, 
up 88 percent from the output in 1967, 
an abnormal year. The main stimulus was 
provided by rising demand in foreign 
markets, mainly United States. Production 
at present is predominantly from open-cast 
workings at Ballynoe, operated by Magnet 
Cove Barium Limited of Ireland (Magco- 
bar), a subsidiary of Dresser A.G., Zurich. 
The deposit, one of the finest concentra- 
tions of barite in the world, varies in thick- 
ness from 10 to 60 feet and dips at a 
modest 18*. No washing or beneficiation 
of the ore is necessary. 

At the Tynagh lead-copper-zinc-silver 
mine of Irish Base Minerals Ltd., a pilot 
plant for recovery of barite as well as lead, 
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copper, and silver from tailings began 
operation in November 1968. 


Building Materials.—The sharp rise in 
output of cement, sand and gravel, lime, 
and limestone in 1968 stems from the 
higher level of building and construction 
activity, particularly in the industrial sec- 
tor, and increased demand in the export 
market. 


MINERAL FUELS 


Petroleum fuels continued to dominate 
the energy sector in 1968, providing an 
increasing share of the nation's growing 
energy needs. Meanwhile, government 
efforts were directed to maximum exploita- 
tion and utilization of indigenous peat re- 
sources and the remaining undeveloped 
hydropower potential. Coal continued to 
decline in importance in 1968 owing to in- 
roads on markets by liquid fuels. Indigenous 
coal is poor in quality and expensive to 
mine and imported coal is costly relative 
to prices of competitive fuels. 

In 1968 consumption of refined petro- 
leum products rose 11.8 percent to 3.1 
million tons, imports of crude oil (2.4 
million tons) were down about 9 percent, 
and imports of major refined products at 
1 million tons were roughly at the same 
level as for the previous year. Exports of 
petroleum fuels (mostly residual and dis- 
tillate fuel oils) were down sharply to 
350,000 tons. No crude oil is produced in 
Ireland, requirements for the nation's lone 
refinery, Whitegate (annual capacity 2.5 
million tons), are met entirely from im- 
ports obtained largely from Middle East 
suppliers and Libya. 

Oil exploration activities of Marathon 
Petroleum Ireland, a subsidiary of Mara- 
thon Oil Company United States, were 
discontinued at onshore concession areas 
near Leitrim and Cavan following the drill- 
ing of six dry holes. Company efforts are 
now being directed to leased offshore loca- 
tions near the west and south coasts of 
Ireland. By yearend no action had been 
taken by government officials with respect 
to applications for exploration permits sub- 
mitted by several other corporate groups. 

The crude oil distribution terminal of 
Gulf Oil Corp, on Whiddy Island in 
Bantry Bay off the southwest coast of 
Ireland, became fully operational late in 
October when the first of six mammoth 
tankers (312,000 deadweight tons) to be 
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built, arrived from the Middle East with 
2, 250, 000 barrels of crude oil. The ter- 
minal, with storage capacity of about 1 
million tons, was built to serve as a crude 
oil distribution center for company refin- 
eries located in coastal areas on the Euro- 
pean continent and the United Kingdom 
where port facilities are inadequate to 
accommodate tankers much larger than 
100,000 deadweight tons. 

There was a sharp rise in production 
and use of peat fuel in 1968 as favorable 
weather conditions permitted more work- 
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ing time for the recovery of added ton- 
nages, increasing the supply available for 
distribution. In contrast, coal production 
in 1968 declined 8.8 percent to 166,000 
tons and imports at 1,201,000 tons were 
down about 3 percent, as liquid fuels con- 
tinued to displace coal in select fuel mar- 
kets, particularly at gasworks. Increased 
use of petroleum fuels in place of coal at 
gasworks was also the main factor in coke 
output declining 12 percent to an estimated 
82,000 tons. 


Digitized by Google 


The Mineral Industry of Israel 


By Walter C. Woodmansee ! 


The Israeli mineral industry made fur- 
ther progress in 1968, which was a period 
of renewed prosperity and increased eco- 
nomic growth. The gross national product 
(GNP) reached the $4 billion? level for 
the first time. Total mineral industry con- 
tribution to this GNP was not reported, 
but principal mining sector export sales 
were valued as follows: Potash $13.5 mil- 
lion, cement copper $11.6 million, phos- 
phate $6.9 million, and bromine $3.1 
million.? In 1967, the latest year for which 
complete data were available, total min- 
eral commodity exports (excluding a large 
part of the petroleum sector) were $236 
million, about 6 percent of the GNP for 
that year. For 1968, data on the two most 
important commodities in terms of value— 
petroleum and diamond—were not avail- 
able. 

The most significant mineral industry 
developments were in the petroleum sector, 
where construction started on the 42-inch, 
400,000-barrel-per-day pipeline from Eilat, 
the Red Sea port, to Ashkelon on the 
Mediterranean Sea. No final decision was 
made regarding the proposed new 100,000- 
barrel-per-day oil refinery at Ashdod. The 


Haifa refinery was undergoing a small 
expansion. 

The mineral industry was expected to 
play a major role in establishing an inte- 
grated chemical industry. Israel Chemicals 
Ltd. (ICL), the new holding company 
established in 1967, made progress toward 
merging six member chemical and petro- 
leum companies under one management. 
Research and development and construc- 
tion operations of Dead Sea Works Ltd. 
and Chemicals and Phosphates Ltd., two 
member companies, have been merged 
under management of the same Board of 
Directors. A similar relationship exists 
between Haifa Refineries Ltd. and Israel 
Petrochemical Enterprises Ltd. It is hoped 
that coordinated management will improve 
efficiency and that ICL, when established 
as a fully operating company, will be able 
to compete with major international chemi- 


1 Physical scientist, Division of International 
Activities. 

2 Where necessary, values have been converted 
from Israeli pounds (I£) to U.S. dollars at the 
rate of I£3.5— $1.00. 

3 U.S. Embassy, Tel Aviv, Annual Mineral 
Industries Report, Airgram A-295, May 10, 
1969, 9 pp. This report provided substantial 
information for this chapter. 


Table 1.— Israel: Salient statistics 


1965 1966 1967 
Gross national product (current prices) million dollars 9,496 3,822 3,947 
Index of industrial production (1958 100) 241.7 245.1 237.4 
Index of mineral industry production 1 (1958 100) 314 331 318 
Total labor force (average) 641, 700 638, 900 620, 600 
Mineral industry labor force (average) .. 178, 600 173, 100 164, 500 
Value total commodity ex ports million dollars 429 503 555 
Value mineral commodity exports ). do- 201 r 236 236 
Value total commodity imports do r 832 r 885 768 
Value mineral commodity imports *.............. do.... 255 279 267 


r Revised. 

1 Mining and quarrying only. 

? Excludes domestic help and defense services. 
3 Mining, quarrying, and manufacturing. 


* Includes those commodities listed in tables 8 and 4 of this chapter. Data are incomplete for exports from 


the petroleum sector. 
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cal companies. Sales of the member firms 
were about $100 million in 1968. ICL 
management hopes to triple sales by 1975.* 

Investment incentives were provided in 
the metal-working and chemical industries 
under the Law for the Encouragement of 
Capital Investment. Assistance was ex- 
tended to existing and planned metal in- 
dustries, both in the private and coopera- 
tive sectors. With production of basic 
chemicals and fertilizers expanding, the 
Government strongly encouraged the estab- 
lishment of new plants for utilizing by- 
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products of these basic industries." 


A United Nations Special Fund—Gov- 
ernment of Israel 5-year, $12 million proj- 
ect will establish a Center for Industrial 
Research at Haifa. The United Nations 
will contribute $2 million to the project, 
the Israeli Government $10 million. The 
Center will include operations of Israel 
Mining Industries and the Institute for 
Research and Development, among other 
agencies. Completion of the project was 
scheduled for 1971. 


PRODUCTION 


Precise information is lacking for several 
mineral commodities during 1968. Output 
of beneficiated phosphate, potash, and 
marketed natural gas showed substantial 
gains. The potash and phosphate facilities 
were undergoing expansion during the year. 
New industry was connected to the natural 
gas pipeline network. Yields of crude petro- 
leum from Israel's three small fields con- 
tinued to decrease as established reserves 
were gradually being depleted. Receipts 


of crude oil from occupied Sinai Peninsula 
fields continued throughout the year, but 
output data from this source were not 
available. Haifa refinery production also 
was not available. The refinery reportedly 
operated at full capacity throughout the 
year. Output probably was slightly above 
the 1967 level. 


1 The Financial Times. Apr: 30, 1968, p. 23. 
5 International Commerce. V. 74, No. 49, Dec. 
2, 1968, pp. 24-25. 
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Table 2.—Israel: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1964 1965 1966 1967 1968 
METALS 
Copper, cement, 70 to 80 percent Cu, gross weight. 9, 700 10, 000 10,349 9,464 10,282 
Iron and steel: Steel, ingots and semimanufac- 
p suas medo eL thousand tons 88 84 84 e 84 e 84 
NONMETALS 
Bromine: 
Elemental................-.............- e 4,500 e 7,600 e 7,100 6,320 | 9,376 
Compounds ꝝvæwn R fkfp NA e 3,200 e 3,200 1,853 
Cement, hydraulic thousand tons. . 1,098 1,260 1,168 805 e 1,200 
Clays, marketed..........-...---------- do e 30 39 41 111 e 100 
Fertilizer materials: 
Crude: 
Paoepuste, beneficiated. ........ do.... 240 388 650 e 600 777 
Potash 
Gross weight do- 256 481 508 492 * 600 
Potassium oxide (E) equivalent 
thousand tons 156 293 310 300 e 366 
Manufactured: 
Nitrogenous.......................-- NA 95,453 92, 668 e 95,000 e 95,000 
Phosphatic e NA 107,114 110, 593 132,264 130, 000 
U ss oe ⁵ð i NA 3,88 732 1,260 * 1,000 
Gypsum e...................-- thousand tons 110 110 85 90 70 
1ö·ö%—%bê ⁰ ¼ . a do 110 130 75 80 80 
Quartz, sand, market ell e 40,000 r 39, 905 32,438 35,292 e 35,000 
Salt, mainly marine, marketed. ...............- e 43,000 54,790 57,637 57,084 e 78,000 
Stone, sand, and gravel: 
Dimension stone: Marble 
thousand cubic meters 7 7 6 6 15 
Crushed and broken: Mainly limestone * 
thousand cubic meters.. 2, 000 1, 500 1,200 1,200 2,000 
Sand and gravel h do.... 3,000 3,000 4,000 5,000 5,000 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural, marketed million cubic feet.. 1,069 21705 8,562 3,859 4,238 
Peat veces se . ix I E thousand tons 14 15 20 e 20 e 20 
Petroleum: 
Crude.......... thousand 42-gallon barrels.. 1,440 1,469 1,359 r1971 1 881 
— uiia TU Aid NOR 
Refinery products: 
Gasoline do — 2,948 3,433 4,055 4,850 NA 
Kerosine and jet fuel do.... 2,333 1,729 2,017 4,958 NA 
Distillate fuel oil. do 5,500 7,286 6,685 8,479 NA 
Residual fuel oil. do.... 8,700 8,028 9,539 13, 150 NA 
Other. do 478 2,063 2,394 12,515 NA 
(OCR ova wol eet Se UE do.... 19,959 22, 539 24, 690 33,952 NA 
e Estimate. r Revised. NA Not available. 


1 Does not include Israeli production from occupied Sinai Peninsula oilfields. 


TRADE 


There were no major shifts in foreign 
trade for mineral commodities during 1967, 
the latest year for which complete data are 
available. Cut and polished gem diamond, 
potash, cement copper, and beneficiated 
phosphate remained the major mineral 
commodity exports; crude diamond, petro- 
leum products, and iron and steel (mainly 


semimanufactures) were major mineral 
commodity imports. Worked diamond com- 
prised about 82 percent of mineral exports 
by value, and 35 percent of total com- 
modity exports, in 1967. Rough gem dia- 
mond comprised nearly 52 percent of 
mineral imports and 18 percent of total 
imports. 
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Table 3.—Israel: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
METALS 
cone metal, including alloys, all forms. 1,914 1,855 Switzerland 469; Turkey 888; Italy 326. 
o 
Concentrate (cement copper) 10,106 18,686 Spain 7,795; Hungary 2,059; Greece 
1, 581; Japan 1,4937. 
Metal, including alloys, all forms r 6,459 8,536 Spain 751; est Germany 570; 
Switzerland 478; United States 456. 
Iron and steel: Metal: 
SOFAD:noLollcclieDetexmdedsecuwedd deu 1,071 1,465 West Germany 789; Japan 149; United 
States 143. 
Steel, primary form 20 All to Belgium. 
Semimanufactures........._..-....-.- r 11,216 8,664 Bulgaria 2,429; Turkey 1,083; Iran 
994; United States 808. 
Lead, metal, including alloys, all forms 814 847 Belgium 155; Italy 144. 
Nickel, metal, including alloys, all forms 2 11 West Germany 5; United Kingdom 3. 
Tin, metal, including alloys, all forms 175 2 All to United Kingdom 
Zinc, metal, including alloys, all forms r 708 818 ua 126; Belgium 114; United Kingdom 
Other, metalloids, undifferentiated Eg 1,554 All to Spain. 
NONMETALS 
Abrasive materials, grinding stone r 7 5 All to Turkey. 
Bromine and produect?s 5,878 5,718 "United Kingdom 1,772; Italy 906; 
Republic of South Africa 508. 
Cement and clinker......................- r 177,463 251,536 Countries of Central America 93, 104; 
Ghana 48,970; Ivory Coast 40, 821; ° 
Italy 39,819. 
Clay and clay products: 
Crude clays....................-...-- 8,692 2,230 Netherlands) 1,479; Italy 827; Yugoslavia 
Products, refractory .................- r 4,157 2,821 Greece 2,118; Belgium 245. 
Diamond, gem, not set or thousand carats.. 1,450 1,449 United States 554; Hong Kong 160; 
strung. Belgium 150; Netherlands 189. 
Ferte en materials: 
rude: 
Phosphate...................-.-- 428,496 419,998 e 89,874: Turkey 70, 711: 
53,092; Japan 41, 743. 
Potash (61 percent KR) r 378,172 454,631 Poland 104, 105; United States 51,377; 
M 48, ,519; Italy 46,921. 
Manufactured: 
Nitrogenous...................-.- 1,500 504 prus 500. 
Phospha tic 1, 500 1, 820 115 1,120. 
Other )) eel dna t E 8 100 to Brazil s 
Ammoni8...----ae ee eek cece 52 11 Greece 8. 
GyDaum.i..oeseesessuestush ecc daa wes 722 200 All to Sierra Leone. 
Cee SU eos ⅛ðâ dd ĩð2dvy „„ ;²ß acana 
Precious and semi- value, thousands. . $261 $351 NA. 
1 stone, except diamond. 
JJ ĩV-d A eede eee 209 285 Malaysia 175; Kenya 110. 
Sodium and potassiun compounds, n. e. s.: 
Caustic sodaʒʒw- ---0---2- -aMMa 249 495 Italy 400; Turkey 96. 
Sulfur, elemental, all form 315 All to Rumania. 
Other: Building materials of asbestos and 7,956 6,882 Kenya 2,527; Ghana 1,988; Ethiopia 
cement. 1,078. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 862 2,608 Kenya 1,860; Ethiopia 517. 
Carbon and carbon black g 8,081 7,154 Hungary 2, 550; United States 1,200. 
Coal and products NA. 
Petroleum: 
Crude and thousand 42-gallon barrels..  ....... 7,100 NA. 
partly refined. r 
Refinery products: *' 
asoline-..................- do.... 1,869 1,800 NA. 
Keros ine 0 27 850 NA. 
erer, I —8 675 NA. 
Distillate fuel oll. do 2,441 3,350 NA. 
Residual fuel oil. do: Guzlaes 2,800 NA. 
Af ˖’˖‚˙²˙⅛¹w-r-rl-‚- E dose 400 assena 1,010 NA. 
c EerhreccRMeSG do 4,088 10,485 
* Estimate. * Revised. NA Not available. 
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Table 4.—Israel: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 
METALS 
Aluminum 
Oxide and hydroxide.......... ....... 


Metal, including alloys, all forms 


Cadmium, metal, including alloys, all forms 
Cop ra 


Gold, metal, unworked or 
partly worked. 
Iron ene steel: Metal: 


troy ounces.. 


ra 
Pig iron, ferroalloys, and similar 
materials. 
Steel, primary form 
Semimanufactures.........-.........- 


Magnesium, metal, including alloys, semi- 
manufactures. 

Manganese, oxides.......................- 

Mere“ 76- pound flasks.. 


Nickel, metal, including alloys, all forms 


Platinum group metals: 
Metals, including alloys, 
all forms. 
Silver, metal, including alloys do.... 


troy ounces.. 


Tantalum, metal, including 
alloys, all forms. 

Tin, metal, including alloys, all 
orms. 

Titanium, oxidee ns 


kilograms. - 


long tons 


Tungsten, metal, including 
Ry oys, all forms. 
00 


kilograms. - 


Other: 
Ores and sl aeg 
Oxides and hydroxides of metals, n.e.s... 
Rare-earth metals 
Base metals, including alloys, all forms, 
n.e.8. 
NONMETALS 
Abrasives, n.e.s.: 
C ue aaa 
Corundum, artificial.................- 
Grinding wheels, value, thousands 
stones, powders. 
Asbes ton 


BBI ³ĩðVꝗ3S! ue 


1 ws clay products (including refractory 
ck): 
Crude clays, kyanite, andalusite, etc.... 


Products: 
Refractor ------------------ 


Nonrefractory: 
ck, pipe, etc............... 
Moe setts, square meters 


Cryol ite and chiolite JFC 
Diamond: 
Gem, not set or 
strung. 


thousand carats. . 


1966 


481 
r 9,789 


4 


312 
r 8,952 


27,135 
418 
10,764 


r 47,404 
r 240,498 


80 
848 


r 100 


4,855 
418,549 
71 


15,867 
182 

48 
40,849 


111 
3,125 


1967 


35,906 
197,450 


615 
1,607 
48 


190 
208 


122 


30, 768 
442,910 
498 

182 


7 
46,939 
106 
8,090 


Principal sources, 1967 


France 544; West Germany 91. 
France 2,408; Switzerland 1,840; 
N States 1, 171. 


United Kingdom 1,882; West Germany 

1,275; Italy 1 ,086; Switzerland 923. 
West Germany 182, 648; United 
Kingdom 15,915. 


Finland 2,845; West Germany 675; 
Netherlands 477. 

West Germany 30, 490; Hungary 3,585. 

Italy 46,764; nited Kingdom 85, 750; 
West Germany 34,886; France 21,639. 

France 561. 

United. Kin; som 708; Netherlands 487; 
Belgium 

Unit Kingdom 22; United States 9; 
Canada 8. 

Netherlands 129; Japan 60. 

ui 87; Netherlands 58; United States 


Italy 41; United Kingdom 86; West 
Germany 22. 


NA. 

United Kingdom 204,511; West Germany 
185,735. 

NA. 

United Kingdom 102. 


Finland 361; United Kingdom 335; 
NA 22b. 


France 285; Netherlands 68. 

Belgium 1,428; Australia 691; United 
Kingdom 615. 

Switzerland 514. 

NA. 


NA. 
Netherlands 24; United Kingdom 19; 
West Germany 14. 


NA. 

West Germany 113; France 34. 

NA. 

rir 2,472; Republic of South Africa 

Italy 861. 

Denmark 7,053. 

United Kingdom 9,401; Cyprus 4,400; 
Italy 4,183. 

Austria 559; West Germany 378; 
United States 327. 

NA. 

Italy 21,338; Japan 14,172. 

NA. 


United Kingdom 1,684; United States 
498; Netherlands 391. 
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Table 4.—Israel: Imports of mineral commodities— Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS— Continued 


Diamond Continued 


Industrial. includ- thousand carats. . 


NFeldéDül- 2 26 eee ks 
Fertilizer materials: Manufactured: 
ee ahi including urea............ 
t 


err; -0-20a wees ces 
Graphite, naturs B 
Gypsum and plas ters 
Magnesitee kk 
Meerschaum and amber.rr 
Bt crude, including splittings and waste 

men, mineral, processed iron oxides 

t (excluding brines) .................... 
Sedina and potassium compounds, n.e.8..... 


Stone, sand, and gravel: 
Dimension stone, crude and partly 


Sulfur: 


Tale and steatitee -.. 2. ...- 
Other nonmetals, n.e. ss 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.............-. 
Bitumincus mixtures 
Carbon black 
Coal, all grades, including briquets. .......- 
Coke and semicoke.....................-- 


Petroleum: 
Crude and thousand 42-gallon barrels.. 
partly refined.* 


Refinery products: ** 
Aviation pane 3 do 


1966 


647 
500 


59,477 


9,895 
1,430 
78 


28 
387 
502 

1,378 
6,479 
148 
832 


r 29,000 


16 
1,708 
78 
26 
1,878 


1967 


136 
72 


985 
772 


73,428 
42,307 


1.452 
23 


1 86,850 


Principal sources, 1967 


African countries 411; Belgium 401; 
Netherlands 145. 

United States 226. 

Italy 540; Norway 385; France 856. 


Taly 3,251; Rumania 3,249; Austria 805. 


NA. 
NA. 
Austria 1,115. 
NA. 
N LÀ 


NA. 
Franee 136; Belgium 122; Netherlands 


NA. 
NA. 
Be'gium 545. 


United States 36,400; West Germany 
9,800; France 9, 782. 
Swe 215 18,501; Italy 9,527; Switzerland 


2 
Francs 596: Austria 310. 
NA 


NA. 
United Kingdom 109; United States 61. 
United States 418; France 109. 


NA. 

Italy 4,925; West Germany 1,380. 
Finland 118; United Kingdom 115. 
Netherlands 187; United Kingdom 188. 


NA. 


Estimate. r 


NA Not available. 


Revised. 
! Includes estimated receipts from Israeli-occupied Sinai Peninsula oilfields. 
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Table 5.—Israel: Value of principal mineral commodity foreign trade 


(Thousand dollars) 
Commodity 1966 1967 
EXPORTS ! 
METALS 
curat mu tl ML A E M 8 $1,488 $1,819 
"Coment C6⅛I os ob eo ec eei ³ð2ñ⁊ aa 12,160 10,438 
Other metallic ⏑ ꝗ 222 2, 965 

Iron and steel... õõõↄ³⁰»V n] ⁰ md ꝛ v 3,064 2,687 

NONMETALS 
Bromine and produ et 2,29 2,818 
Diamond, gem, worked (gross zzz 189 , 536 198, 040 
Phosphate, beneficiatũeollll Maamaa MMMM 4,424 4,614 
Pf ↄ ↄ ue eee ea se ee ete ime 12,704 13 559 

IMPORTS 
METALS 

Aluminum. cocum xx!!! pp p Ed i MM er 6,296 6,099 
P))öÄÜdÜĩðĩ¹ỹ. ce d n : URL ne T 11,2238 8,081 
h coc see oe y 8 41,088 36,572 

NONMETALS 
Diamond: 


1 Does not include petroleum refine 


138,856 187,918 
7,211 6,449 
4,654 

2 52,946 


3,156 
52, 879 


products, complete data for which are 17 available. 


2 Does not include crude petroleum from Israeli-occupied Sinai Peninsula oilfie 


COMMODITY REVIEW 


METALS 


Copper.—Timna Copper Co. produced 
1,053,000 tons of ore containing 1.1 per- 
cent copper during 1968. This project, 
which showed a profit of $1.1 million, was 
the only profitable mining operation dur- 
ing the year. The main reasons for the 
improvement were increased productivity 
and high world copper prices. 

Work started on a $9 million develop- 
ment project for exploitation of a new 
higher grade ore body near the existing 
mine. A 350-meter shaft was planned. 
Partial production was expected in 1972, 
and full-scale operations in 1974. This 
new ore body contains an average of 1.4 
percent copper and reserves for an esti- 
mated 20 years. 

At the copper processing plant, plans 
have been made to substitute hydrochloric 
acid for sulfuric acid, which requires 
30,000 tons of imported sulfur annually. 
A proposed pipeline from the Dead Sea 
Works at Sedom to Timna would carry 
salt brine for use in making hydrochloric 
acid, but the economic and technical 
feasibility of such a project has not been 
established. 


NONMETALS 


Fertilizer Materials.—Nitrogenous.—A 
potassium nitrate plant was under con- 
struction at Haifa for Haifa Chemicals 
Ltd. Ultimate capacity will be 100,000 
tons of fertilizer annually, using 75,000 
tons of potash, 60,000 tons of phosphate, 
and 12,000 to 20,000 tons of ammonia.“ 

Phosphate.—About 1.9 million tons of 
crude phosphate rock was mined in 1968, 
essentially all from the Oron deposit of 
Chemicals and Phosphates Ltd. (C & P). 
This mine output was beneficiated to 
777,000 tons of marketable phosphate con- 
taining 29 to 35.5 percent P9Os. Expansion 
underway calls for a beneficiated phos- 
phate rock output rate of 1.2 million tons 
per year by 1970. C & P showed a deficit 
of $3.4 million in fiscal 1967 (ending 
March 31, 1967) and $1.7 million in fiscal 
1968. During fiscal 1969, foreign ship- 
ments were expanded and a more favor- 
able balance sheet appeared probable.’ 

The C & P expansion program included 
a new terminal at Rotterdam, Netherlands, 


9 Phosphorus and Potassium. No. 39, January- 


February 1969, p. 39 
7 U.S. Embassy, Tel Aviv. State Department 
Airgram A-1387, Dec. 27, 1968, 2 pp. 
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construction of which started in October 
1968. Phosphate will be transported in 
30,000-deadweight-ton bulk carriers from 
Ashdod.’ 

Arad Chemical Industries Ltd. awarded 
a construction contract to A. P. V. Kestner 
Ltd., a British firm, for a $1.8 million, 
500-ton-per-day phosphoric acid evaporator 
at Arad. The plant was expected to be on 
stream in 1970.? 

Potash.—Dead Sea Works (DSW) oper- 
ated at a loss of $4 million in fiscal 1968, 
compared with a loss of $1.4 million in 
1967. The increased deficit was attributed 
to disrupted world markets for potash 
resulting from the June 1967 war and a 
decline in world prices from $30 per ton 
to $22 per ton. As a result, DSW has a 
300,000-ton stockpile of potash not market- 
able during 1967—68. 

A $10 million expansion program under- 
way to an annual rate of 1.2 million tons 
may raise the operation to the profit level 
by 1971. 


MINERAL FUELS 


Petroleum.—lIsrael commenced produc- 
tion of crude oil from occupied Sinai 
Peninsula fields shortly after the Arab- 
Israeli conflict of June 1967. During 1968 
this operation was expanded. Output from 
Sinai was not disclosed, but unofficial 
estimates vary from 50,000 to 100,000 
barrels per day. The oil was shipped to 
Eilat, where it entered the 16-inch pipeline 
to the Haifa refinery. 

The 36-well output from the small 
Heletz, Brur, and Kokhav fields in Israel, 
southeast of Ashkelon, was 831,000 barrels, 
only about 3 percent of estimated demand 
during the year. Crude oil reserves were 
estimated at 15 million barrels.” 

Exploration activity declined compared 
with previous years. Exploratory and de- 
velopmental drilling continued, but no 
significant discoveries were made. Eleven 
holes were drilled during the year, mainly 
in the coastal area. In November 13,484 
square kilometers were covered by petro- 
leum rights. Operating companies plan 
deeper drilling, offshore operations, and 
intensified geophysical studies. 

Belpetco Israel Ltd. drilled two dry 
holes, one to 9,117 feet at Bat-Yam, and 
the other to 7,943 feet at Gedera. The 
company planned offshore drilling in the 
Mediterranean Sea during 1969, after com- 
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pletion of a geophysical survey showing 
favorable structures. Early in the year, 
Mayflower Oil Exploration Co. Ltd. was 
drilling in the Natanya area in participa- 
tion with Paz Oil Corp. Ltd. and Israel 
National Petroleum Co. Ltd. Paz, which 
controls nearly half of the petroleum prod- 
ucts market in Israel, also holds a 25- 
percent interest in Arava Exploration Co. 
Ltd. Arava, controlled 50 percent by 
United States Smelting, Refining, and Min- 
ing Co., abandoned a well at 11,417 feet 
at Melekh Sedom, southern end of the 
Dead Sea. Lapidot Israel Oil Prospecting 
Co. Ltd., a government-owned company 
operating the producing oilfields, planned 
drilling in the Nitzana-Halutza area. 
Ditching for a new 42-inch, 260-kilom- 
eter, Eilat-to-Ashkelon pipeline started in 
January. Initial planned capacity is 400,- 
000 barrels per day, expandable to 1 
million barrels per day with additional 
pumping stations. Steel for the pipeline 
was ordered from West Germany (70 per- 
cent) and Italy (30 percent). The Israeli 
Government purchased the existing 16- 
inch, Eilat-to-Haifa line from Tricontinen- 
tal Pipeline Co. Ltd. for $23 million. This 
line will be operated in coordination with 
the new line. After completion of the 
project, the Government plans to transfer 
shares to Ashkelon Pipeline Co. Holdings 
Ltd., a Canadian firm, which will be 
owner and operator of the line. Trans- 
Asiatic Oil Co. Ltd. was formed to manage 
the sea transfer of crude oil. The initial 
stage of the new pipeline, which was esti- 
mated to cost $60 to $70 million, will be 
financed by foreign private interests (50 
percent), the Israeli Government (25 per- 
cent), and local private interests (25 
percent). The entire project will cost an 
estimated $100 to $120 million. The port 
at Eilat was under expansion to accom- 
modate large tankers. At Ashkelon, moor- 
ings were under construction 3 kilometers 
offshore. Nine 57,000-ton tanks were being 
installed at Eilat and 13 at Ashkelon. A 
French firm won a $5 to $6 million 
contract for the tank installation. Zim 
Israel Navigation Co. Ltd., Haifa, ordered 
three tankers (86,500 deadweight tons, 
121,000 d.w.t., and 232,000 d.w.t.) at a 


8 Page 50 of work cited in footnote 6. 

9 Page 7 of work cited in footnote 6. 

10 Oil and Gas Journal V. 66, No. 53, Dec. 
80, 1968, p. 102. 


THE MINERAL INDUSTRY OF ISRAEL 


total cost of $40 million." Plans also in- 
cluded orders for three supertankers in the 
250,000-d.w.t. category. 

A modest expansion of the Haifa re- 
finery from 110,000 to 120,000 barrels per 
day, costing $4.8 million, was planned." 
A new $60 million, 100,000-barrel-per-day 
refinery remained under consideration for 
location at Ashdod, 19 kilometers north of 
the new Ashkelon terminal. 

Estimated consumption of refinery prod- 
ucts during 1968 was as follows (in thou- 
sand barrels): Aviation gasoline 112, other 
gasoline 3,342, kerosine 2,900, distillate 
fuel oil 5,768, residual fuel oil 13,290, 
lubricants 145, liquefied petroleum gas 
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842, asphalt and bitumen 695, and other 
1,193, for a total of 28,287 barrels. 

Natural Gas.—Consumption increased 
about 10 percent as new industry was 
served with natural gas from the Kidod, 
Zohar, and Hakniam fields in the northern 
Negev. Naphtha Israel Oil Corp., the 
government-owned operator of the gasfields, 
completed an unproductive well at 10,285 
feet in the Hakniam area. The company 
planned drilling in the Eshel area. 

Reserves late in the year were an esti- 
mated 75 billion cubic feet.“ 

11 Petroleum Press Service. V. 36, No. 8, 


March 1969 pp. 85-87. 
; 1? World Petroleum. V. 39, No. 8, Aug. 1, 


968, p. 6. 
13 Work cited in footnote 10. 
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The Mineral Industry of Italy 


By F. L. Klinger! 


Italian production, consumption, and 
trade of mineral commodities in 1968 were 
substantially increased compared with the 
levels of recent years. The main stimulants 
were a relative boom in the domestic con- 
struction industry, and maintenance of 
strong foreign demand for Italian export 
products. 

Except in the extraction of zinc, con- 
struction materials, and natural gas, the 
largest gains were realized in the manu- 
facturing sectors of the mineral industry. 
The large iron, steel, and petroleum-refining 
industries continued to expand. Important 
improvements to production facilities in the 
lead and zinc industry were completed, and 
reorganization of the ailing sulfur industry 
continued. Tariff protection for lead, zinc, 


and sulfur, accorded by the European 
Economic Community (EEC) since 1960, 
ended or was at sharply reduced levels in 
1968. 

Significant discoveries of natural gas, 
made in 1968 in Italian offshore areas of 
the Adriatic Sea, increased Italy's energy 
resources and reduced the urgency of 
Italian negotiations with the U.S.S.R. and 
the Netherlands for additional gas supplies. 

Italian Government companies acquired 
operating control of the giant Montecatini- 
Edison industrial firm in late 1968. The 
move increased potential state influence in 
the sectors of mining, nonferrous metals, 
and chemicals. Previously, these areas had 
been largely in the hands of private 
companies. 


PRODUCTION 


The overall index of production for the 
mining industry in 1968 showed an in- 
crease of 10.9 percent as compared with 
1967 figures, the largest increase in several 
years. However, this relatively high figure 
resulted mainly from increased output of 
the large marble and construction materials 
industries. Although output of many com- 
modities increased, the gains in the mining 
sector usually were less than the general 
index would indicate, as shown by the 
following indices: 


Index of production 


(1966 =100) 
Mining sector 

1967 1968 
Metallic minerals 98.8 101.9 
Nonmetallic minerals 104.8 108.4 

Marble and other construction 
materials 11.0 133.9 
Solid fuelsss 152. 6 124.9 
Oil and gas 103.5 111.0 


Output of the mineral processing indus- 
tries showed substantial gains, as shown in 
the accompanying tabulation: 


Index of production 


(1966 100) 
Processing sector 
1967 1968 
Ferrous metals r 116.8 126.7 
onferrous metals r 103.4 116.9 
Nonmetallic mineral manu- 
facturin gg r 115.1 180.8 
Inorganic chemicals. .......... 107.9 110.1 
Chemical fertilizers. .......... 105.3 114.2 
Petroleum refineries........... 107.0 117.5 
Coke plants 99.4 102.7 
r Revised. 


1Physical scientist, Division of International 
Activities. 
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Table 1.—Italy: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
METALS 
Aluminum: 
UU ³ĩ˙ꝛiAA¹ñ 0 ⁰ůTTTT—T—T—!—Iᷣl 8 r 247,800 * 244,398 7 255,486 242,027 216,197 
Alumina, SnhyYGrous sans -2-2-2-2 8 262,687 278,189 270,745 285,506 298,825 
etal: 
Primary 232223026 ß a cucss Leu c ii E 115,595 128,976 * 127,790 127,778 142,848 
Secondary „000 61, ; 102,000 102, 000 
Antimony, mine output, metal eonten tt 276 266 265 867 "785 
Bismuth, wett c cise atm eme ue dn. 1 4 12 NA NA 
Cadmium, Metal sbi ee Se oe eee r 264 r 281 245 218 250 
Copper: 
Mine output, metal eontent——— 766 710 1. 150 1,680 2,804 
e e ß M Ma NES E a r 8,391 2,800 72, 667 * 2,878 NA 
Metal refined, secondary // 11, 700 12,700 16, 900 17,500 NA 
Iron and steel: 
Iron ore and concentrate . thousand tons 976 1,085 1,078 1,087 1,058 
Roasted pyrite - do 828 839 925 r 788 862 
, . demo lged do.... 8,498 5,490 6,259 7,294 7,826 
Ferroalloys do- 1 139 158 170 168 
Steel, ingots and casting do 9,798 12,681 18,689 15,890 16,964 
Steel . 
FOG soe ees tee P eee do.... 553 674 771 805 
Other bars and rods. .................. do 2,660 2,919 8,843 4,018 4,402 
Setiſſ‚ 8 do 644 725 316 452 477 
Plates and sheets -------------- do- 829 952 1,032 1,849 1,480 
OlS. ecu sc =0-— . 88 do.... 1,650 8,041 8,517 ,088 4,627 
SJõ« ³ ² i ³Ä¹Qà42Ä— m dL LE do 468 550 551 611 627 
Seamless tubbeknl l.l ll. do.... 124 184 798 852 868 
P76•: y ⁵ 8 do 214 224 200 148 192 
Total hot rolled. ...................- do- 7,742 9,869 10,408 12,284 18,328 
Castings and forgings.................. do 200 229 298 319 
3 Cold rolled sheetrkkukkuM 222-222 do 1,858 2,216 2,467 2,685 2,781 
es Vi a metal content — ee e coe 82,825 35,469 36,700 88,670 36,475 
etal: 
r sb. ase vuecweccas dass ates r 42,691 45,420 *58,768 60,498 57,564 
Seon couse 500 7,900 10,800 11, 800 NA 
Magnesium, metal... .......- 2.20 eee enn ne eee r 6,011 6,279 6,515 76,817 6,598 
hh ð ade d sendas „808 47,810 44, 099 47,098 50, 821 
Mercury, metal 76-pound flasks.. 57, 00 57,820 53,549 48,066 53,317 
Silicon, elemental 22 ee eee 17,750 19,750 18,728 719,821 NA 
Se met thousand troy ounces. . 1,074 1,108 1,182 1,882 1,156 
Cs 
Mine output, metal content....................... 118,811 115,500 116,400 124,700 189,800 
Metal, e ðLy set wecucecens 73,018 80,898 77,229 89,026 112,274 
NONMETALS 
eee, ß. . r 68,556 * 71,928 * 82,325 * 101,062 * 104,000 
...... oe kee EE 102,895 148,017 158,852 154, 066 208, 980 
Boron materials (from natural stem) 819 86> Lh]ucaemest. y CER 
eromine, err GRE EE 1,605 2,059 1,977 NA NA 
ment: 
Hydraulic.......................- thousand tons.. 22,840 20,695 22,480 26,272 29,586 
"pii MENDA do.... 4,814 ,800 8,971 ,98 5,281 
Other (pozzolan) ......................-.-. Oasis 4,067 8,869 8,808 4,278 NA 
ys: 
Bentesi eee ee cet do.... 181 152 202 245 261 
!!! ̃ ́ VVB . eee do 250 220 r 275 266 265 
Fuller's hk 8 022 205 170 r 140 98 66 
All; ³⁰Ü¹mmAAAmA ES VeL ESL do.... 97 108 r 85 88 82 
Kaolinitic earth. .........................- do.... 94 49 r 86 16 e 15 
Other (for terracotta, bricks, etc.)..........- do 27,255 21,767 24,216 9*26,000 ¢ 80,000 
Hir ⁵ðV ⁰⁰ 69,350 63,266 62,715 59,954 » 60, 000 
Earths, for foundry use thousand tons 216 418 416 N NA 
Reldspür. . ucocl ] m v v. mt. y 8 111,614 96,999 1 147,217 147,462 168,382 
Fertilizer materials: 
Crude potassium salts, natural.............- do.... 1,470 1,728 1,859 1,818 1,929 
Manufactured: 
5 gross weight do 2, 687 3,087 8,183 8,485 8,554 
Phospha tic: 
Thomas slag, gross weight. ......... do.... 88 IN esiteses 2esetets. nig te 
O (ß do- 1,279 1,390 1,671 1,575 1,625 
P /ôôôöĩè]ͥ ͥ ˙OàAAm ³A.¹A ꝛ.u A do 318 352 376 324 885 
Mixed and unspecificd. ................ do.... 1,778 1,638 1,800 1,942 2,101 
Fluorspar, all grades 124, 694 153,333 r 176,012 205, 196 224, 9381 


See foot notes at end of table. 
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Table 1.—Italy: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1964 
NONMETALS— Continued 
Graphite, all grades r 1,631 
Gypsum and anhydrite, crude. ......... thousand tons 2,441 
Lime (auicklime and hydrated lime) do.... ,100 
Magnesite, crude. ................... LL cll LLL lll... 6,309 
Pigments, natural mineral. „ 4,990 
Pumice and pumiceous lapilli........... thousand tons 963 
Pyrite (including cupreous): 
Gross weight..................... thousand tons 1,395 
Sulfur contennttdh.vl̃ddʒ do 528 
Quartz 
Cano quartz, ground. .................. do.... 34 
Glass 8000 oc ee eh es ee do 3, 105 
Salt: 
Marine, erudeee -0-2-2-2 do 818 
Other, including brin ee do.... 12,037 
Stone, sand and gravel, n. e. s.: 
Dimension stone: 
Limestone and other calcareous: 
Alabaster, including onyx................- 22, 8438 
Gypsum, other than alabaster............. 85,615 
Limestone a m PN PRI 488,908 
Marble, in blocks: 
Wii... etu 646,441 
Colored- -0-0-2-2 -MMMM 764,753 
Dist CPC TTE 30, 672 
Travertine and tufa....... thousand tons. 1,633 
Other: 
Granite and 5 FF do 160 
Lava and porphyry...............- do.... 779 
Sandstone an . e do 120 
Serpen tine do- 102 
S öö§öê—O—ÜwWW. ⁵ðVüu ⁰⁰ cud do 57 
Volcanic tuff and other do 752 
Crushed and broken: 
Dolomite: 
For magnesium manufacture 81, 509 
Gee 8 thousand tons 834 
Limes tonnen do.... 57,548 
T 7 26 EE dz ee do.... 22,469 
Gravel and sand... ....................... do.... 37,640 
Sand (volcanic) ........................... do.... 237 
Strontium mineral 750 
Sulfur, native: 
Ore, ground for agricultural use. .................- NA 
Concentrates (90 percent sulfur)— 67,041 
ed, in briqueté . hae r 28 , 796 
Tale and related materials 133,830 
MINERAL FUELS AND RELATED MATERIALS 
Asphaltic and bituminous rock: 
For distillation..-.c-ooueuecnecce a EA RES 238,239 
C ĩͥ ³oÜwiAA ³ m ce uz bes 108, 046 
Carbon akk... us med 64,300 
Coal: 
Anthracite !r.r.r 8 9,486 
Subbituminous (Sulcis coal)......................- 461,985 
a e ³⁰˙¹w- 886 thousand tons 1,208 
e: 
Metallurgical............................- do.... 4,683 
J)) ³ Ä ³ v PEE do 542 
Gas, natural: 
Gross produetioůn million cubic meters. . 7,684 
Marge 8 989 7,604 
Natural gas liquid 63,128 
Petroleum: 
Crude oil.........................- thousand tons.. —— 2,669 
Refinery products 
aBOllhO..s lozcosclceonhsesedslwqcanze do.... 7,407 
Kerosine and jet fuel do 1.622 
Distillate fuel oil do 115, 536 
5 fuel. ois... ecc mere do.... 525,884 
uefied petroleum gas. ..............- do.... ,087 
ubrican ts do 259 
eee feed stock do 1, 106 
Asphalt and bitumen do 1,226 
rr 8 9 505 


See foot notes at end of table. 


1965 1966 
r 1,170 1,070 
3,080 78,270 
r 5,100 5,100 
8,536 2,601 
680 540 
817 778 
1,402 1,304 
630 587 
34 41 
8,267 8,271 
1,058 1,141 
r 2,131 72,120 
6,522 71,934 
88,050 91,060 


491,824 * 444,006 
684,885 697,877 


831,991 886.967 
25.469 33,047 
1:308 71,243 
138 144 
488 444 
118 136 
139 79 
59 61 
693 655 
69,573 65,604 
91 96 
53,805 55,955 
24.100 22.596 
93,505 38,747 
180 180 
640 598 
17,897 18,451 
r 59.262 79, 538 
r 16,078 713,874 
121,455 * 113,129 
208,509 238,284 
59,859 54,024 
73,900 33,665 
5,592 85 
388,444 417,802 
1,011 1,066 
5,737 6,267 
386 340 
7.802 8.895 
7:128 3399 
68,024 92,201 
2,210 1,757 
8,548 10, 185 
xis elo. ae 
530,078; 56,547 
1.272 1,474 
347 443 
1,702 1,690 
1,228 1.299 
800 1.292 


1967 


1,877 
2,784 
4, 900 
4,492 
NA 
NA 


1,411 
685 


NA 
8,225 


1,274 
2,577 


NA 


NA 
865,090 


750,902 
501,308 
A 


,83 
118,467 


286 , 162 


70,774 
90, 605 


106, 819 
1, 506 


1,616 


11,693 
3,475 


59, 105 
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1968 


115, 859 


201, 604 
76, 760 
93,810 


121, "189 


12,795 
4,826 


62,607 
1,705 
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Table 1.—Italy: Production of mineral commodities—Continued 


( Metric tons unless otherwise specified ) 


Commodity 


Petroleum—Continued 


Total refinery products.......thousand tons 
Refinery fuel and los GO... 


Total refinery throughput. ........... do.... 


e Estimate. r Revised. NA Not available. 


1 Production reported by Monteponi-Montevecchio S.p.A. 


Including pelletized iron oxide derived from pyrite. 


Net exports plus consumption in iron and steel works. 
* Includes pei and fuel oils below 5 degrees Engler ("fluidissimo" 3 fluido"). 


5 Includes 


oils above 5 degrees Engler (“semiffuido and **denso" 


TRADE 


Preliminary data indicated that Italy 
achieved a near-balance in total commodity 
trade in 1968, compared with a deficit of 
nearly $1 billion in 1967. About one-fourth 
of the net gain was attributable to trade 
in mineral commodities, principally ferrous 
metals and petroleum products, although 
exports of many commodities increased. 
In total trade, the United States remained 
Italy's principal trading partner, account- 
ing for 11.6 percent of the value of goods 
imported by Italy, and 10.7 percent of 
the value of Italy's exports. In the value of 
mineral commodities, West Germany was 
the main destination of exports, and Libya 
replaced Kuwait as the principal source of 
imports. 

General trade relationships and the value 
of trade in the principal mineral com- 


modities are shown in the following 
tabulations: 
Value 
(million dollars) 
Mineral Total 
commodity commodity 
trade ! trade 
Exports: 
1 96§ 22222222 1, 192 8,032 
199% 88 1,277 8,702 
1988 ces 1,578 10,183 
Imports: 
1966 aco ? ; 8,571 
1901.55: o tone 8,171 9,697 
1968 225 summ o 8, 241 10,253 
1 Excluding gold. 


Sources: 1966 and 1967, United Nations Statistical 
Office (New York). 1968: Central Institute of Sta- 
tistics (Istituto Centrale di Statística—ISTAT) 
(Rome). Monthly Statistics of Fore Trade (Sta- 
tistica Mensile del Commercio con l'Estero). v. 84, 
no. 12, (December 1968). Values converted from 
Italian lire at Lit. 625 =U.S.$1. 


1964 1965 1966 1967 1968 
54,132 65,220 75,855 81, 173 88, 653 

3,714 4,152 4, 760 5, 173 5, 564 
57,846 69,372 80,615 86,346 94, 217 

Value 
Commodity (million dollars)! 
1967 1968 
Expo 

"ron and steel 2. 355. 6 892.0 
Copper 22 88.6 54.7 
Aluminum --- 30.0 50.2 
Mercury............- 16.9 18.3 
Fertilizer materials 67.9 74.7 
Dimension stone 77.4 88.5 
Petroleum products... 526.8 600.0 
Iron ore 99.7 99.1 
Iron and steel - 669.8 617.1 
Copper 288.4 297.8 
Aluminum: 103. 5 94.8 
Y'ertilizer materials 2. 48.8 42.8 


Coal and coke........ 171.9 154.3 
Petroleum, crude. .... 1,828.1 1,423.3 
Petroleum products... 89.5 95.0 


1 Converted from lire, at the rate of Lit. 625 =$1.00. 
? Including scrap 
3 Including manufüctured fertilizer. 
‘Including bauxite and aluminum oxide and hy- 
droxide but excluding artificial corundum. 


Source: Central Institute of Statistics (Istituto 
Centrale di Statistica—ISTAT). (Rome). Monthly 
Statistics of Foreign Trade (Statistica Mensile del 
Commercio con l'Estero). v. 84, nos. 6 and 12 (June 
and December, 1968). 
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Table 2.—Italy: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Bauxite and concentrate 
Oxide and hydrox ide 
Me including alloys: 


Unwrought......................-.- 


Cadmium metal, including alloys, all forms 


Copper: 
Ore and concentrate 


Master alloy s 

Semimanufactures 

Germanium metal, includ- value, thousands.. 

me alo ys all forms. 
Gol metal, unworked or partly troy ounces.. 
worked. 
Iron and steel: 
Ore and concentrate, 
except roasted pyrite. 


thousand tons.. 


Roasted pyrite do.... 
* 
Meee A EE PER INNO do.... 
Pie n, including cast iron, do 
powder and shot. 
Ferroalloy sss do 
Steel, primary forma do 
Semimanufactures: 
Bars, rods, angles, shapes, do 
sect tions. 
Universalis, plates, and sheets. do 
Hoop and strip............... do.... 
Rails and accessories do 
8 
es, pipes and fittings. ..... O....- 
Castings and forgings, rough...do.... 
Total semimanufactures........... 
Lead: 
Ore and concentrate 
Oxides.......ccaekecwesuknusemdxc enda 
Metal, inctuding alloys: 
Unw rough 
Semimanufactures 
Magnesium metal, including alloys: 
D. iltlalutod ee A AAT A 
Unwrought.._.......-.....-_.._.-...-.-. 
ese: 
re and concentrate 
Metal, all form 
ETCUTV. Lees een ..-----..- 76-pound flasks.. 
Nickel: 
Matte sooo eee ect uaa iaa 
Metal; including alloys 
Unwrought, including scrap.........- 
Semimanufactures_..............-.- 


See footnotes at end of table. 


1966 


1,615 
9,668 


281 


20,648 
21,068 


185 
2,404 
188 
830 


8,478 
591 


5,089 


170 
23,944 


$113 
6,430 


19 
752 


94 
1,087 


1967 


820 
10,672 


98 


4,947 
29,946 


75 
6,101 
45 
277 
4,947 
844 


5,812 


87 
19,064 
$102 
NA 


19 
718 


161 


Principal destinations, 1967 


Switzerland 817. 
Austria 7,570; Switzerland 1,742. 


West Germany 27; Belgium- 
Luxembourg 26. 

Argentina 3.21 18; Yugoslavia 831. 

United States 9,306; West Germany 


2,966. 
Netherlands 50; West Germany 25. 
Czechoslovakia 2,489; Spain 1,460; 


Poland 1 
All to West Germany. 


Austria 152. 

Argentina 3,218. 

Switzerland 171. 

United States 1,949; Belgium-Lux- 
embourg 1,288; Nether ds 1,016. 


Belgium-Luxembourg 88. 
Switzerland 2,218; Rumani 2,009; 
France 1,847. 


NA. 


Austria 300; West Germany 190; 
United States 188. 


West Germany 2. 
France 2. 


West Germany 6; United States 4; 
Australia 2. 
United States 43; France 88; Spain 
Israel 24. 


West Germany 168; France 116. 


Mainland China 10; West Germany 
100; France 99; via 89. 

Greece a 8 8; Yugo- 
8 

Switzerland 4; United Arab 
Republic 2. 

Rumania 3; Poland 2; Libya 2. 

Libya 95; United Kingdom 80. 

France 2; Switzerland 1. 


Austria 2,700. 
Hungary 170. 


NA. 


NA. 
France 152; West Germany 78. 


All to West Vien, 

ares ME 

Unit Kingdon 8 8, 7923 United 
States 8,791; Japan 5,885; West 
Germany 8,706. 


France. 
Iran 169; Morocco 124. 
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Table 2.—Italy: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 
METALS—Continued 
Platinum-group metals and silver: 
re and concentrate kilograms.. 11,800 
Metals, including alloys: 
latinum thousand troy ounces. . 88 
group 
)) A0 lure te do.... 868 
Selenium, elemental. .............- kilograms.. 4,821 
Silicon, elemental........................... 10,505 
Tin metal, including alloys, all long tons.. 264 
orms. 
Titanium oxides...........................- 19,222 
Tungsten: 
Ore and concentrate 9 
Metal, including alloys, all forms. ........ 18 
Zine: 
Ore and concentrate 41,153 
OxiG@es =. cutee sci ee o ee cube , 100 
Metal, including alloys: 
Blue powder NA 
Unw rough 61 
Semimanufactures 828 
Other: 
Ore and eoncentrateee } 16.524 
Ash n residues containing nonferrous , 
metals. 
Oxides, hydroxides and peroxides of metals 484 
n. e. s. 
Metals, including alloys, all forms: 
Metalloids N.C. css EE 880 
Base metals, including alloys, all forms. 26 
NONMETALS 
Abrasives 
Natural: 
Jfͥͤõĩ ] Ü¹¹wmA r Em LE 319, 445 
5 emery, garnet, tripoli and 1,062 
other 
Dust and powder of kilograms.. 1 
precious and semiprecious stories: 1 
Grinding and polishing wheels and stones 2,820 
Asbest0s — wie cece see eee eee eae 85,987 
Barite and wither ite 17,905 
!,; ñ es acus e EE 465,484 
e a nledieac cu E 545 
Clay and clay products: 
Crude clays: 
Benton ite 29,832 
ae, . Isola 396 
O.. 14, 085 
Products: 
Refractory (including nonclay bricks). 26, 647 
Nonrefractory...........-.........- 414,383 
Diamond: 
Gem, not set or strung- value, thousands $70 
mann somno carats.. 20, 000 
Diatomite and other infusorial eart hg 1,527 
üer ³˙Ü·Ü¹ 28,586 


See footnotes at end of table. 


1967 


8 

87 

48 
1,082 
9,116 
127 
17,685 


80 
81 


214,408 


2,847 
475 
8,281 
84,026 
40,950 
413,545 
587 
27,020 
836 
21,400 


82,584 
409, 775 


8105 
15, 000 


1,647 
24, 812 


Principal destinations, 1967 


France 1; West Germany 1; Japan 1. 
West Germany 29; France 3. 


Belgium-Luxembourg 15; France 8. 

West Germany 942. 

West Germany 8,174; United 
Kingdom 2,788. 

Austria 55. 


United Kingdom 2,010; Poland 
1,508. 


prince 17; United Kingdom 10. 
France 9; West Germany 7; Nether- 
lands 6. 


Austria 12,098; Yugoslavia 6,980. 
France 871; Yugoslavia 121; West 
Germany 120. 


Rumania 228; Netherlands 101; 
Hungary 80. 
Switzerland 3388. 


NA. 
West Germany 11,086; Belgium- 
Luxembourg 2, 5 
West Germany 70; Switzerland 40; 
Belgium-Luxembourg 26. 


United Kingdom 308; United States 
808; Japan 201; West Germany 


Netherlands 51 ; West Germany 25. 


United States 80,027; United King- 
dom 42,878; Netherlands 89,497; 
Libya 28,585. 

United States 1,545; West Germany 


187. 
Mainly to United States. 


France 887; West Germany 284, 
West Germany 12,270; France 7,048. 
Netherlands 19,858; United States 


15,317. 
Libya 183,683; Nigeria 52,445; 
Spain 44, 021. 
Switzerland 510. 


France 5,648; Iran 4,500. 

Greece 174; Belgium-Luxembourg 
42; Switzerland 34. 

France 18,852. 


Switzerland 4,024; Turkey 8,727. 
France 81, 371; Switzerland 71, 831; 
PE 67,904; West Germany 


United Kingdom $665. 

Mostly to United Kingdom and 
Belgium-Luxembourg 

prance 469; Switzerland 457; Iran 


West Germany 13,098; Netherlands 
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Table 2.—Italy: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS—Continued 
Fertilizer materials: 
Crude, potassic......................... 
Manufactured: 
Nitrogenous......... thousand tons 
Potass io do 


r ³·w y dn 
Mer osece cc ccccedsssssecscecas 


Graphite, natural 
Gypsum and plasters. ...................... 


Crude, including splittings and waste 


Worked, including agglomerated splittings- 
5 mineral, ineluding processed iron 
oxides. 
Precious and semiprecious stone, except 
diamond: 
Natural... Seca. kilograms.. 
ManufacturedGdʒl- do- 
1 (gross weight ꝛꝛꝛ 


Sodium and potassium compounds, n. e. s.: 
Caustic sodaaa aa 
Caustic pota ggg 

Stone, sand and gravel: 

imension atone: Crude and partly worked: 
Calcareous............-.-...------- 


Dolomite, chiefly refractory grade 
Gravel and crushed rock 


Limestone (except dimension) 
Quartz and quartzite.................... 
Sand, excluding metal bearing............ 
Strontium minerals. 
Sulfur, elemental, all form 
Tale, steatite, soapstone, and pyrophyllite..... 


Other nonmetals n.e.s.: 
Mineral substances 
Slag, dross and similar waste, not metal 
bearing: 
From iron and steel manufacture 
Slag and ash n. es 
Bromine, iodine, fluorine................ 
Inorganic acids and oxygen compounds.... 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural. 
Carbon black 
Coal, all grades, including briquets........... 
Coke and sem ico ke 
Hydrogen, helium and rare gases 
Petroleum refinery products:? 
Gasoline thousand tons 


See footnotes at end of table. 


1966 


1,421 


52,301 
18,699 


182,767 
2,451 
266,630 
7,339 
276, 640 
15,310 


1,780 


2,582 
94 
195,758 


6,321 
24,516 


8,616 
158,716 
258 


8,316 


1967 


1,516 
16,411 


62,045 
87 


197, 528 
42 


274, 924 
6,391 
316, 101 


15, 156 
398, 525 


2, 486 
32, 532 


55,388 


18,611 
1,572 
151,996 


1,422 
21,812 


3,045 
218, 684 
105 


4, 075 


Principal destinations, 1967 


Mainland China 498; Turke 

Japan 16; Netherlands 15; 
States 13. 

Yugoslavia 72; Cuba 665. 

ET 5, 2885 United Arab Repub- 
ic 1 

United: States 76,420; West Germany 


France 998; West Germany 135. 

Switzerland 7,568; Nigeria 2,250; 
France 2 236. 

Libya 46, 819; Switzerland 12,896. 

Portugal '80; West Germany 22; 
Switzerland 20. 


Iran 152; Kuwait 63; United Arab 
Republic 30. 


United States 594; West Germany 


1 79 e 
nited 


Mostly to Switzerland. 
Switzerland 517. 

Switzerland 46,188; Austria 5,188. 
Greece 34,220. 


U.S.S.R. 88,272; Greece 22,876. 
All to Austria. 


Mrs Germany 63, 775; France 
West Germany 1,755; Switzerland 


West Germany 145,781; France 
88,683; United States 34, 327. 

Switzerland 7,020; Austria 1 987. 

West Germany 126, 000; Switzerland 
48,000. 

Switzerland 1,1 

France 8,457; Salana 8,304. 

Switzerland 177 88. 

All to Norway. 

Thailand 1,108. 

United Kingdom 6,182; West Ger- 
many 6,078; France 4,817; 
United States 4,044. 


ry oe 40,706; Switzerland 


Switzerland 6,665; Austria 5,957; 
Yugoslavia 2,928; France 2,872. 

West Germany 1,506. 

West Germany 126. 

Greece 60,649; Turkey 51.615. 


United Kingdom 6,228; France 600. 
West 3 6, 464; Austria 4 5169; 
Yugoslavia 2,684. 
Argentina 946; Switzerland 736; 
nce 490. 
Portugal 54,879; Austria 50,914; 
France 80,912. 
Spain 27. 


Belgium-Luxembourg 758; United 
Kingdom 620; Sweden 536. 


404 MINERALS YEARBOOK, 1968 


Table 2.—Italy: Exports of mineral commodities—Continued 


( Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 


MINERAL FUELS AND RELATED 
MATERIALS Continued 
Petroleum refinery products—Continued 


Kerosine and jet fuel do- 978 1,108 Borum arenes 226; Nether- 
Distillate fuel oil...........----.- do. 7,645 8,205 Belgium-Luxembourg 1,682; West 


Germany 1,562; Netherlands 
1,859; France 916. 


Residual fuel oll do.... 8,172 7,468 Belgium-Luxembourg 1,581; United 
States 1,829; United K Kingdom 904. 
shar i petroleum gases do.... 177 217 Spain 60; erates 42; Lebanon 25. 
EAE ree RI ge do.... 850 890 un States 115; Belgium-Lux- 
embourg 
Bitumen and other do.... 216 275 Austria 75; Libya 58; Switzerland 57. 
//» § -- on hianaA do.... 20,854 21,723 
Mineral tar and other coal, petroleum or gas 8,977 1,419 NA. 
derived chemicals. 
NA Not available. r Revised. 
1 Includes synthetic. 
2 Excludes bunkers. 
Table 3.—Italy: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1966 1967 Principal sources, 1967 
METALS 
Aluminum: 

Bauxite and concentrate................. 534, 799 548, 208 kir rcs 278,102; Sierra Leone 

Oxide and hydroxide 89,589 85,087 France 21,290; West Germany 4,849. 

Metal, including alloys: 

Scrap 255 PORE athens REN mie wae 53,179 64,867 Canada 18,847; France 18,160; 
United States 1 12,983. 
Unwrought.......................- 68,285 82,181 France 16,895; Die 15,098. 
Semimanufactures 20, 617 26,850 West Germany 7 648: 
United States lr 133. 
Antimony: 
Ore and concentratkkk 843 778 Morocco 851; mainland China 841. 
Metal, including alloys, all form 518 614 € um-Luxembourg 488; mainland 
na 
nae trioxide, pentoxide and acids.......... 1,612 1,487 France 1,211; mainland China 201. 
yllium: 
e see e Eder ecHS kilograms.. 2,850 8,080 United Kingdom 2,550; West 
Germany 520. 

Metal, including alloys, all forms do 2, 000 6,425 panes 6,072; Malagasy Republic 
Bismuth metal, including alloys, all forms 80 55 Netherlands 82; Japan 12. 
Gangs 68 99 Netherlands 25; Japan 20; United 

States 18. 
Chromium: 
Chromite... ²˙»wO e nE EUR USE in 112,259 94,828  U.S.S.R. 50,082; Turkey 16,167; 
Albania 12 ,482. 

Oxide and hydroxide.................... 882 887 West Germany 676; Poland 151. 
con 3 including alloys, all forms. ....... 82 61 France 29; West Germany 17. 

Oxide and hydroxide -- 258 286 Belgium- Luxembourg 222. 

Metals, including alloys, all forms 889 832 Beigium- Luxembourg 258; United 

Kingdom 29. 
Columbium and tantalum: 

Tantalum ore and concentrate 222 iian 
T Tantalum metal, including alloys, all forms. 4 8 United States 4; West Germany 2. 

pper: 

Ores and concentrates.........-.-.- les () 801 NA. 

Fl cece ⁰ʒ ccc lee 223 126 NA. 

Metal, including alloys: 

Scrap JJ ĩ A 39, 556 88,476 noe Germany 18,067; France 


See footnotes at end of table. 
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Table 3.—Italy: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Copper—Continued 


Unwrought: 
Blistee eee oo 


Master alloy 


Semimanufactures .................- 


i do. 
Gold metal, unworked thousand troy ounces.. 
or partly worked. 
Iron and steel: 
Ore and concentrate, 
except roasted pyrite. 


thousand tons 


Roasted pyr ite do 
Metal: 
Sil ³ e 8 do 


Pig iron, including cast iron do- 
and spiegeleisen. 


Sponge iron, powder and shot..do.... 


Ferroalloys: 

Ferromanganese..........- do.... 
Other..................- do- 
Steel, primary form do- 

Semimanufactures: 
ars, rods, angles, do 

shapes sections. 
Universals, plates and do.... 
sheets. 
Hoop and strip— do.... 
Rails and accessories do.... 
JJJJJ77%J/%00ͤ eek. do.... 
Tubes, pipes, and fittings..do.... 
Castings and forgings, do.... 
rough. 

Total semimanufactures 
Ore and concentrate 
%§öð ê[êéñEb Eas 

Metal, including alloys: 

) ³˙¹ fendi 
Unwroughhl / 
Semimanufactures 

Magnesium metal, including alloys: 
Unwrought—— : 
Semimanufacture s 

Manganese: 

re and eoncentratekk 
G %%%ô⁵Üé%ösèꝓß ⅛˙· —³½)] 9ꝛQBA. ¾ (6... eres 
Ml ⁵ð b ⁵ĩð2d 8 
Mercur 76-pound flasks 


See footnotes at end of table. 


1966 


2, 563 
215, 588 


282 
10,772 
979 
422 
1,193 


8,110 


80 


91,778 


806 
1,122 


1,044 


1967 


4,296 
230,003 


682 
10,584 
648 
ET 


9,926 


119 


4,969 
1,072 


11 
87 


65 
1,288 


529 
1,005 
106 


1,806 
20,850 
4,783 
30, 229 
60,397 
1,787 
47 

324 

66 


152,965 


1,841 
1,407 


1,160 


Principal sources, 1967 


West 5 778: Chile 626; 
Congo (Kinsh asa) 500; Republic of 
South Africa 

Chile 50,088; Zambia 45,414; congo 
(Kinshasa) 36,602; United Sta 
29,744. 

United Kingdom 178; Belgium- 
Luxembourg 188; Bulgaria 100. 

Yugoslavia 2,975; West Germany 
2,452; Switzerland 1,220. 

United States 410; Netherlands 97; 
West Germany 92. 

Belgium-Luxembourg 1,074. 


Liberia 2,554; Canada 1,394; 
Mauritania 1,197; Venezuela 


1,022. 
Canada 78; Venezuela 41. 


West Germany 2,035; France 2,025. 

West Germany 388; U.S.S.R. 200; 
Finland 174. 

France 5; Sweden 5. 


France 39; Norway 15; Belgium- 
Luxembourg 15. 

France 16; Norway 14; Yugoslavia 9. 

West Germany 503; France 222; 
Belgium-Luxembourg 182. 


West Germany 178; France 107; 
Belgium-Luxembourg 86. 

West Germany 269; France 196; 
Belgium-Luxembourg 188. 

France 37; Belgium-Luxembourg 29; 
West Germany 28. 

France 31; West Germany 12. 

Belgium-Luxembourg 6; Austria 5; 
Sweden 4; France 3. 

West Germany 42; France 16; Yugo- 
slavia 9; Sweden 9. 

Mainly from West Germany. 


Morocco 14,929; Algeria 2,806; 
France 2,174. 
Mexico 3,7 15; Yugoslavia 549. 


West Germany 12,920; France 8,654; 
Switzerland 4,323. 
Republic of South Africa 15,822; 
exico 7,525. 
Yugoslavia 1,168; France 405. 


Chile 30; Austria 1 
us States 289; West Germany 


Ireland 20; United States 19; West 
Germany 17. 


Mainland China 46,634; Republic of 
South Africa 43,696; U.S.S.R. 
19,980; United Arab Republic 
15,000. 

Japan 1,197. 

France 827; U.S.S.R. 176; Republic 
of South Africa 162; Japan 159. 

Yugoslavia 696; Mexico 319; West 
Germany 116. 
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Table 3.—Italy: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
METALS—Continued 
Molybdenum: | 
Ore and concentrate 2,005 2,519 pater 1 944: Netherlands 867; 
ana 
Metal, including alloys, all forms. ........ 28 25 Austria 13; Netherlands 3; West 
Germany 3. 
Nickel: 
Matte, speiss, and similar materials 1,745 1,805 Canada 1,442; United Kingdom 216. 
Metal, including alloys: 
erated ET OR 978 1,555 United States 1,219. 
Unwrought......................-- 11,160 12,061 United Kingdom 3,648; Canada 
1353 France 1,319; Norway 
Semimanufactures . 1. 598 2,127 West Germany 562; United Kingdom 
449; Uni States 818. 
Platinum-group metals and silver: 
Waste and sweeping s troy ounces.. 16,493 18,487 Yugoslavia 9,824; Netherlands 3,344; 
France 2,476; Rumania 2,815. 
Metals, including alloys: 
Platinum thousand troy ounces.. 290 214 West Germany 114; United States 
group. 54; United Kingdom 80. 
SI zeeSesesau e ews sent do.... 28,663 30,040 West Germany 10,895; United 
8375 8,860; United Kingdom 
Selenium, elemental ------ 2-2-2-2- 17 21 J s a n $; . 6; 
^X eden 4 
Tai element!k — 28 (2) 
J ³˙· E A long tons.. 38 64 West Germany 49; Japan 15. 
Metal, including alloys: 
i N E EE 5 5.909 19 West Germany 9; Panama 6. 
Unwrought.................- do... ; 6,107 Malaysia 3,841; Netherlands 1,988; 
Thailand 674. 
Semimanufactures do- 83 82 West Germany 43. 
Titanium: 
Ore and concentratekeekee 114,900 106,398 Norway 60,641; Finland 24,018; 
Australia 15, 716. 
Oxideli. Lco Loca i AAA qeu. 18,126 21,147 West Germany 6,968; United King- 
"Y 5,814; Belgium -Luxembourg 
Metal, including alloys, all form 63 378 United States 302; West Germany 
Tungsten: 
Cre ane concentrate 46 46 NA. 
qqq; P ¼ͥü8ũuũ 7 11 United Kingdom 9. 
Metal, including alloys, all form 74 81 West Germany 16; France 
Malaysia 11; Thailand 1 10 "United 
States 10. 
Uranium and thorium: | 
Ore and concentrate 10 102 United States 41; Australia 88; West 
Germany 17; Israel 11. 
Metal, including alloys, all kilograms.. 218 339 Be igium-Luxembourg 190; United 
orms. Kin dom 99; West Germany 50. 
Vanadium pentoxide - 251 235 West Germany 140; Republic of 
7i South Africa 51; United States 23. 
ine: 
Ore and concentrate 4, 631 21,418 Greece 6,455; Morocco 5,009; Tunisia 
4,500; Algeria 9,204. 
Gi...... ðVK Ea 3,071 2,949 Netherlands 1 087; Poland 482; 
ie Germany 435; East Germany 
Metal, including alloys: 
FAD sect A ĩ³ 7,114 8,040 West Germany 3,913; France 2, 277; 
Switzerland 1,041. 
Blue powder 2,816 2,887 Belgium-Luxembourg 2,481. 
Unwrought..................--..-- 55,241 66,006 West Germany 9,527; Belgium- 
Luxembourg 8,456; Canada 
7,139; Austria 6,659. 
Semimanufacturees 550 712 Yugoslavia 858. 
Zirconium: 
Ore and concentrate. ..................- 14,487 17,804 Australia 17,681. 
Gde. naain 395 435 West Germany 287; United King - 
dom 68; France 59. 
Meni, including alloys, all kilograms.. 2,604 4,589 United Kingdom 2,928; West Ger- 
forms. many 628; France 486. 


See footnotes at end of table. 
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Table 3.—Italy: Imports of mineral commodities— Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 
METALS—Continued 
Other: 
Ore and concentrate 9,504 
Ash and residues containing nonferrous 
metals: 
r s EcL is 659 
pP T. MONDO E 1,584 
/ AAA eke eee 11, 886 
Other 6s ee cee eo ea 20,560 
Oxides, hydroxides and peroxides of 1,678 
metals n.e.s. 
Metals, including alloys, all forms: 
Metalloids......................... 29 
Alkali, alkaline earth and rare-earth 6,007 
metals. 
Pyrophoric alloys -----.------- 2 
NONMETALS 
Abrasives: 

Pumice, natural corundum, including 148 

garnet. 

EmePy.-. 22e ũ2ꝛ eee oe 1,349 

ll. 8 1,710 

Dust and powder of value, thousands.. $1,738 

precious and semiprecious stones. 

Grinding and polis wheels and stones 8,428 
·Ü%u; :v k 483,620 
Barite and witherite. ......................- 40,975 
Borates, crude natural...................... 73, 554 
/ ³˙¹iAA ˙¹¹ ͤ AAA d EL 40, 030 
tides ene 

ys and clay products 

Crude clays, n.e.s.: 

Stone; 2, 657 
PtT ð y 8 826,465 
GGGG//Gͤͤ G ( 505,715 

Products: 

Refractory (including nonclay bricks). 65,153 

Nonrefractory 11 „167 
Cryolite and chiolit᷑e 568 
Diamond: 

Gem, not set or strung. - value, thousands — $3,339 

Industrial.....................- carats.. 810,000 
Diatomite and other infusorial earths......... 9.620 
Feldspar (excluding nepheline 10,375 
Fertilizer materials: 

Crude: 

Nitrogenous......................- 1,350 
Phosphatic.......... thousand tons 1,871 
eee, sanee a 41,643 

Manufactured: 

Nitrogenous--—........-.....---.--- 2,938 
Phosphatic.......................- 155,455 
FM ⁰oÜ—ꝓOmꝛ. Gh des 228, 483 


See footnotes at end of table. 


1967 


11,468 


231 
942 
1,896 
$1,929 
3,803 
45,430 
6,708 
10,753 


12,625 
6,851 


1,536 
877,836 
546,218 


63,669 
12,216 
633 
$3,664 
420, 000 
6,222 


Principal sources, 1967 


United Arab Republic 10, 160; Aus- 
UE 996; Austria 141; France 


Switzerland 280. 

West Germany 1,414; Switzerland 
249; France 242. 

Switzerland 8,574; West Germany 
2,086; France 1,444. 

Canada 17,898; Austria 9,026; 
France 5,584; Yugoslavia 4,797. 

West Germany 1 5 Belgium- 
Luxembourg 166 


Sweden 51. 

West Germany 4,316; France 2,873; 
U.S.S.R. 1,658. 

All from West Germany. 


West G^rmany 98; United States 76; 
United Kingdom 30. 

Greece 789; Netherlands 87. 

West Germany 1,718. 

Netherlands $661; Belgium-Luxem- 
bourg $454. 

West Germany 981; France 694; 
United Kingdom 580; Austria 565. 

Republic of 1 Africa 20,668; 
Canada 1 ; U.S.S.R. 7,859. 

Mainland china! 8,832; France 
2,280; Morocco 810. 

Turkey "64,480; United States 6,079. 

France 39,628; Israel 28,501. 

France 5,324; Austria 906. 


Greece 4,258; United States 2,561. 

United Kingdom 264,498; United 
States 41,133. 

France 192,009; West Germany 
145,818; United Kingdom 99,264. 


West Germany 27,807; Austria 
10,816; France 6,783. 

West Germany 7,386; Czechoslo- 
vakia 1,298. 

Denmark 625. 


Belgium-Luxembourg $1,541; United 
Kingdom $382. 

United Kingdom 220,000; France 
125,000; United States 55,000. 

Hungary 2,959; United States 1,528; 
France 651. 


17,188 Portugal 4,288; West Germany 4,093; 


21,154 
1,900 


44,759 
5,431 
143,075 
206,016 


Sweden 4, 087; Republic of South 
Africa 1 ,869. 


Chile 20,593. 

United States 9283; Morocco 394; 
Jordan 207; Tunisia 196. 

BETA 131 West Germany 


NA. 

Belgium- Luxembourg 77, 757; 
France 47,058. 

Israel 61,327 ; Spain 39,880; France 
88,049; U.S.S.R. 32,392. 
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Table 3.—Italy: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
NONMETALS—Continued 
Fertilizer materials—Continued 
Other, including mixed.............. 10,184 33,079 United States 19,259; Austria 5,111; 
8883. Germany 4,7 58; France 
Amme 8 835 516 Hungary 500; West Germany 15. 
üer; y uch E MN BEES 14,876 82,889 Mozambique 4, 658; Republic of 
South Africa. 4, 168. 
Graphite, natural 9,535 18,785 Austria 9,817; West Germany 2,250. 
Gypsum and plasters. ........._..-..-.----. 1,066 1,621 wee Germany 1,090; Uni States 
III ͤ TT cusa scs 1,354 1,805 Piin E 
Maness dee ceeds ero E TS 45,489 52,979 Greece 15425: Aari 16,624; 
x Yugoslavia 12,444. 
ca: 
Crude, including splittings and waste 1,898 2,777 divisi 1,019; United Kingdom 
Worked, including agglomerated splittings. 117 136 Belgium: Lazembourg 39; United 
Pigments: 
Natural, erude t 997 525 Spain 200; West Germany 187; 
Czechoslovakia A Cyprus 67. 
Iron oxides, processed..................- 7,298 9,089 West Germany 1. Hrance 
1,148; Spain 1 5088. 
Precious ane semiprecious stone, except 
sr 
turaaIl value, thousands $763 $739 India $177; West Germany v 
Manufactured FCC O.... $884 $1,360 Switzerland $828; France $886 
United States $125. 
yrite, gross weight 958,484 1,205,000 U.S.S.R. 762,480; Cyprus 310, 102. 
Sale (including brines) ----------------2--- 2 3, Rumania 3 320; West Germany 221. 
dium and potassium compounds: 
Caustic soda e 2,704 6,588 France 6,281. 
Caustic pot asg 996 789 West Germany 535: Sweden 184. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous, including marble..... 182,667 131,105 Portugal 64,574; Yugoslavia 29,858. 
G§;êweũ 8 1,190 ; West Germany 855; France 162; 
Portugal 142. 
M/ ⁰ 44,321 57,106 Republic of South Africa 18,819; 
1 12,164; Sweden 9, 421. 
Worked, all types 1, 062 898 ium- uxembourg 187; Rumania 
1 8; West Germany 157. 
Dolomite........-...-................- 1,141 1,424 Norway 591; France 626. 
Gravel and crushed rock... ............. 4,592 18,159 France 11 1,000. 
rtz and quartzite - 57,012 41,490 "West Germany 14,577; Switzerland 
11,274; Po al 7,898. 
Sand, excluding metal bearing............ 697,296 845,291 Belgium-Luxem urg 396,94 
France 296,884; N E erlends 
127,962. 
Sulfur: 
Elemental, all form 86,523 78,859 France 36,990; United States 
21,152; Canada 10,060. 
Sulfur dioxide -2-2-2-2 ..- 232 217 West Germany 216. 
Sulfuric geld ꝛ· v 328 4,526 Yugoslavia 4,216. 
Talc, steatite, soapstone and pyrophyllite 12,502 14,196 Austria 9,842; France 2,630. 
Other nonmetals n.e.s.: 
Crude: 
Meerschaum, amber, jet - 665 517 Canada 272; France 239. 
Nepheline.......................-- 1,415 8,741 Canada 3,718. 
Slag, dross and similar waste, not metal 
bearing: 
From iron and thousand tons 4 4 France 8. 
steel manufacture. 
Slag and ash n.e.8. s 8 8 Yugoslavia 2; France 1. 
Oxides and hydroxides of magnesium, 954 507 United States 210; West Germany 
strontium, and barium. 162; United Kingdom 102. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen 2,611 ,953 United States 2,763. 
Carbon black 20,209 24,215 United States 7 ,297; United joe 


See footnotes at end of table. 


dom 5,074; France 4,949; Ne 
lands 4,368. 
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Table 3.—Italy: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
MINERAL FUELS AND RELATED 
MATERIALS—Continued E 
Coal and briquets: 
Anthracite and thousand tons.. 10,691 11,818 United States 5,806; West Germany 
bituminous. 1 5 U. S. S. R. 1 528: Poland 
Briquets of anthracite and do 88 81 West Germany 65; France 10. 
bituminous coal. 
Lignite and lignite briquets........ do.... 233 274 West Germany 168; East Germany 
44; Yugoslavia 
Coke and semicoke................... do 342 352 West Germany 240; Hungary 28. 
ee including peat briquetss do 9 11 West Germany 7. 
etroleum: 
Crude and partly refined..........do.... 76, 140 86,439 Kuwait 24,185; Libya 15,878; Saudi 
Arabia 14,819; U.S.S.R. 10,620; 
Iraq 9,961. 
Refinery products 
Ssolifée- . REE 104 98 gl rm errem Antilles 27; U.S.S.R. 
nited States 14; United 
Kir dom 12. 
Kerosine and jet fuel do- 8 28 Tripi: iad ja and Tobago 8; Saudi 
Distillate fuel oil............. do.... 808 659 U. SER 2 R. 294; Yugoslavia 108; 
Residual fuel oil. do 2,462 2,724 U. S S. R. SR. 915; Venezuela 808; Yugo- 
Liquefied petroleum gases do.... 11 87 Y n 81 Hungary 9: West 
ermany 
Lubricants, including grease. . do- 101 125 United cds 52: West Germany 22; 
er" Belgium-Luxem- 
Mineral jelly and wax.........do.... 87 40 United States 10; zar Germany 9; 
Dd: | France 5; U.S.S.R. 4 ; Burma 4. 
er: 
Petroleum coke. ......... do.... 271 269 United States 250. 
porri and other do.... 191 179 United States 141; Albania 21. 
ues. 
Mineral tar and other coal, or gas do 55 66 Czechoslovakia 16: U. S. S. R. 16. 
derived erude chemicals. 
NA Not available. 
1 Less than 3 unit. 
COMMODITY REVIEW 
METALS Metric tons 
. Aluminum.—Output of primary alumi- Company and plant Production Annual 
. . capac- 
num was increased in 1968 by all three 1967 1968 ity 
producing companies—Montecatini Edison 
S.p.A. (Montedison), Societa Alluminio Montedison: ix 20d 
Veneto Anonima (SAVA), and Alcan Bolzano 61,300 62,300 70.000 
Alluminio Italiano S. p. A. The rising out- "NK 73,700 79,800 98,000 
put, which was expected to continue in " 
mand from the transportation and construc- Fusina.-.......... 22, 21,800 30, 000 
tion industries which together account for Subtotal 49,900 57, 600 63, 000 
. All 1 o: 
— 55 — of the gs m — . 4,100 4,900 6,000 
roximate production of primary meta M ——É——— 
PP P p Grand total 127,700 142,300 162,000 


in 1967 and 1968 by company and plani, 
and approximate productive capacity in 
1968, are shown in the following tabulation: 


Consumption of primary metal rose to 
217,000 tons in 1968 (184,000 tons in 
1967) and total consumption of aluminum 
rose to 323,000 tons (281,000 tons in 
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1967). Imports of ingot and semimanufac- 
tures were little changed from 1967 levels, 
while exports were doubled to 68,000 tons. 
Imports of scrap dropped to 44,000 tons 
although output of secondary aluminum 
remained at approximately 100,000 tons. 

Imports continued to compensate for 
declining production of bauxite in Italy. 
Imports totaled 586,000 tons in 1968. 
Yugoslavia remained the principal supply- 
ing country but deliveries from India, In- 
donesia, and Sierra Leone were substan- 
tially greater than in 1967. 

In Sardinia, construction of an alumina 
plant and smelter? was reportedly under- 
way. These facilities were expected to 
increase Italy's annual productive capacity 
by 600,000 tons of alumina and 100,000 
tons of aluminum by 1971. 

In other cevelopments, Alcan Aluminium 
Ltd. planned to increase its interest in 
Angeletti e Ciucani S.p.A. to 66 percent, 
from the present 26 percent. The Italian 
firm is a leading semi-fabricator of alu- 
minum, with an annual productive capac- 
ity of about 40,000 tons. Tubettificio Ligure 
S.p.A., the principal producer of aluminum 
containers and pipe, formed a partnership 
with a Yugoslav firm for production of 
containers in Yugoslavia. Montecatini Edi- 
son will act as technical consultant in 
Bahrein for the construction of a 90,000- 
ton-capacity aluminum smelter by Alumi- 
nium Bahrein. 


Antimony.—The rising output of anti- 
mony was due to increased production at 
the Tafone open-pit mine, near Marciano 
in Tuscany. The mine was operated 
by Azienda Minerali Metallici Italiane 
(AMMI), the State company for nonfer- 
rous metals and the principal producer of 
antimony in Italy. Until 1967, most of the 
company's ore was mined in the Cagliari 
district of Sardinia but the Sardinian mines 
are now nearly exhausted. 

The  Tafone deposit contains about 
550,000 tons of stibnite ore with an average 
antimony content of 3.3 percent. Total 
recoverable metal (in concentrate) was 
estimated at 11,900 tons, which is expected 
to supply Italian requirements for about 
10 years. 


Copper.—Trafilerie e  Laminatoi di 
Metalli S.p.A. (TLM) completed a $4.8 
million expansion program in 1968 which 
doubled the company’s processing capacity 
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for copper semimanufactures, to an esti- 
mated 80,000 tons annually. TLM operates 
plants at Milan, Brescia, and Genoa and 
is afhliated with Fiat S.p.A. and the French 
firm of Tréfimetaux. 

AMMI, which had announced plans to 
build a 30,000-ton-per-year copper process- 
ing plant in Friulia, on the coast between 
Venice and Trieste, was considering in- 
creasing the capacity to 60,000 or 100,000 
tons annually. 

Exports of copper and alloys in 1968 
increased to 41,000 tons. Total imports, 
including 42,000 tons of scrap and 199,000 
tons of refined copper, were essentially 
unchanged. Consumption of refined metal 
was 226,000 tons in 1968, and total con- 
sumption of copper was 382,000 tons. 


Iron and Steel.—A recovery in the do- 
mestic construction industry and strong 
foreign demand for Italian exports helped 
to push production and consumption of iron 
and steel to record levels in 1968. As com- 
pared with 1967 levels, both production 
and consumption of steel rose by approxi- 
mately 1.1 million tons and net imports of 
steel were reduced by 600,000 tons. Mainly 
due to a predicted 15-percent increase in 
demand from the construction sector, steel 
consumption was expected to rise 4 to 5 
percent, to about 18 million tons in 1969 
and strong foreign demand was expected 
to persist in the heavy machinery, elec- 
tronics, and automobile industries. 

While there were no major increases in 
productive capacity during 1968, major 
expansions of facilities were initiated at the 
Taranto and Piombino steelworks, which 
will increase total capacity for iron and 
steel by approximately 2.5 million tons by 
1972. The Taranto expansion reportedly 
involved an investment of $320 million. 

Under an agreement between Italy and 
the Soviet Union, providing for economic 
and technical cooperation in metallurgy 
of iron, steel, and nonferrous metals, a 
program of exchange visits of Italian and 
Soviet experts was continued. At a meeting 
to be held at Rome in April 1969, items 
to be discussed included supplies of pellet- 
ized iron ore from the U.S.S.R., procure- 
ment of Italian machinery and plants, and 
possible Italian supplies of large-diameter 
(48- to 56-inch) gas line-pipe and special 
steel sheet. 


? See Italy chapter of 1967 Minerals Yearbook. 
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Table 4.—Italy: Salient statistics of the 
iron and steel industry 


(Thousand metric tons unless otherwise specified) 


1967 1968 
Production facilities: 
aces (operating) l: 
Blast units 13 13 
Open-heart .... do 39 36 
Electric do 133 133 
Maximum productive 
capacity: 
or pig iron...........- 8,700 8,800 
For steel 19,150 19,620 
Production: 
Pig iron: 
Blast furnaces.......... 7,052 7,619 
Electric furnace. ....... 242 207 
Total pig iron 7,294 7,826 
Steel: 
Open-hearth........... 5,618 6,665 
Electric furnace 5,997 6,427 
Linz-Donawitz (LD) 4,272 4,869 
Oil furnace 8 
Total steel 15,890 16,964 
Ingots: 
High carbon and 
alloy 1,848 2,004 
Other 13,806 14,707 
Castings 241 253 
Consumption: 
Crude steel (apparent) 
kilograms per capita.. 320 349 
Raw materials: 
For pig iron production: 
Iron ore, direct to 
furnaces......... 3,065 ¢ 2,900 
Iron ore, in agglom- 
erating plants 7,575 8, 650 
Pyrite einder, in 
e 
plants 130 e 220 
Manganese ore 119 e 75 
Coke: 
In agglomerat- 
ing plants.... 462 e 505 
In blast 
furnaces 3,877 4, 000 
Kilograms per 
ton of pig 
ircn produced 530 e 512 
For steel production: 
Iron ore 220 e 290 
Scra .......-- 10,144 * 10, 500 
Pig iron 7,169 » 7,900 
Blast furnace ferro- 
alloys........... 83 e 85 
Energy: 
Petroleum products. 1,370 *1,420 
as 
thousand tons SCE 2. 2,784 *2,700 


Electricity 
million kilowatt-hours. . 


10,337 * 11,000 
Employment (December): 


alaricd........... persons.. 11,250 311,270 
Nonsalaricd.......... do 66,4383 3 55,950 
Average direct hourly wage 

U.S. dollars 0.98 **1.02 


e Estimate. 

1 July-September. 

? Standard ccal s erii at 7,000 kilocalories per 
kilogram, calcul-ted from units reported in billion 
kilocalories, Data includes natural and manufactured 


as. 
3 September. 
4 April. 


Sources: Associazione Industrie  Siderurgiche 
Italiane (ASSIDER) (Milan). (Association of Italian 
Iron and Steel Industries). Rilevazioni Statistiche. 
Produzioni, 1967-68. Statistical Office of the Euro- 
pran Communities (Luxembourg). (a) Iron and Steel, 

o. 6, 1968 and (b) Energy Statistics, No. 4, 1968. 
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Raw Materials.—Domestic production of 
iron and manganese ores was little changed 
from the levels of 1967. Output of con- 
ventional iron ore again declined slightly, 
to 708,000 tons, while output of manganese 
ore increased to 50,800 tons. Production 
of pelletized iron oxide, derived from py- 
rite processed at Scarlino by Montedison, 
was continued at the rate of about 350,000 
tons annually. The pellets were delivered 
to the Piombino steelworks of Italsider 
S.p.A. 

Imports of iron ore rose to 10,068,000 
tons in 1968. Liberia continued to be the 
principal source although the quantity was 
400,000 tons less than in 1967. Receipts 
from Canada and Mauritania declined by 
10 and 20 percent, respectively, as com- 
pared with 1967, while increases of more 
than 300,000 tons were recorded from 
Brazil, Algeria, and the U.S.S.R. 

Imports of manganese ore rose to 170,000 
tons, with increased deliveries from Repub- 
lic of South Africa, Australia, and the 
U.S.S.R. while shipments from mainland 
China declined by 10,000 tons. 

Imports of chromite jumped to 163,000 
tons in 1968, including 37,000 tons from 
Albania and an unusual shipment of 32,000 
tons from Brazil. 

An estimated 8.6 million tons of sinter 
and other agglomerates were produced 
at iron and steelworks in 1968. At the 
Cornigliano works, hydrated lime was be- 
ing substituted for limestone in the agglom- 
eration plant. Use of lime was reported to 
increase the output of agglomerate by 4 
to 7 percent. 

Scrap.—Imports of iron and steel scrap 
rose to 5,087,000 tons in 1968. The scrap was 
mainly obtained from France (1,890,000 
tons), West Germany (1,710,000 tons), and 
the United States (571,000 tons). The 
quantity imported was slightly less than 
half of estimated consumption in steel- 
works. Consumption of scrap in Italy con- 
tinued to be the highest in Europe, aver- 
aging more than 600 kilograms per ton of 
crude steel produced. Data on specific and 
total consumption of scrap follow: 


Consumption of scrap 
(kilograms per ton of 


Steelmaking process crude steel produced) 


1966 1967 
COHVeFUGeE..uuszummiRo ncm lec. dps 
Open-heart n 512 535 
Electric furnace 1,030 1,037 
Other. coe ee 244 240 
All processes 628 645 


Source: Economic Commission for Europe (ECE). 
Document St/ECE/Steel/26, “The European Steel 
Market in 1967." 
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Consumption of scrap 


Area of use (thousand metric tons 
1966 1967 
Blast furnaces...........- 81 48 
Steelworks..............- 8,520 10,144 
Rolling mills. ...........- 89 94 
Steel foundries 38 47 
Total. 8, 678 10, 833 


Source: Statistical Office of the European Com- 
munities (Luxembourg). Iron and Steel, No. 6, 1968: 
pp. 142-143. 


A fragmentation plant to produce metal- 
lurgical scrap from old auto bodies was built 
at Sesto San Giovanni by an Italian firm in 
1968. The plant can process 400 cars daily, 
and will draw its material from a radius 
of 100 to 150 kilometers, including areas 
of Switzerland. The scrap was expected to 
be used in electric and open-hearth fur- 
naces of the Milan area. 

*Proler" scrap, imported from the United 
States, was used successfully by Italian 
steelmakers in 1968. A trial shipment of 
about 15,000 tons was obtained in late 
1967, and an additional 80,000 tons was 
ordered in the spring of 1968. 

Pig Iron.—lItalsider S. p. A. continued to 
account for the major share of pig iron 
production, with an output of 7,377,000 
tons in 1968. Nazionale Cogne S.p.A. pro- 
duced 243,000 tons at Aosta, and most of 
the remainder was produced by S.p.A. 
Acciaierie Ferriere Lombarde Falck 
(A. F.L. Falck). 

Construction of new blast furnaces and 
improvements to existing plants continued 
to increase the nation’s productive capacity 
in 1968. At Aosta, Cogne began operating 
a new blast furnace which had a daily 
productive capacity of 400 tons of pig 
iron, while the output capacity of No. 1 
blast furnace was increased to 900 tons 
daily. At Trieste, Italsider completed re- 
building the No. 3 furnace, which raised 
the capacity of the Servola works to 600,000 
tons of pig iron annually. At the same 
works, output capacity of the ingot mould 
foundry was being increased to 180,000 
tons annually. In other Italsider plants, the 
hearth diameter of No. 2 blast furnace at 
Piombino was increased to 21.9 feet; No. 
2 unit at Cornigliano was relined; and out- 
put capacity of No. 4 furnace at Bagnoli 
was being increased. The new blast furnace 
to be built at the Taranto steelworks will 
have a hearth diameter of 34.75 feet, 
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possibly the world's largest. Italsider ex- 
pects to increase its productive capacity for 
pig iron to 10 million tons annually by 
1972. 

Imports of pig iron and blast furnace 
ferroalloys in 1968 declined by 200,000 
tons and $8.3 million in value as compared 
with 1967. 

Crude Steel.—Production by Italsider 
plants in 1968 totaled 8,676,000 tons, 51 
percent of the national output. Fifty-six 
percent of the company's output was pro- 
duced in Linz-Donawitz (LD) converters, 
42 percent in open-hearth furnaces, and 
2 percent in electric furnaces. The com- 
pany presently accounts for all LD produc- 
tion in Italy and for two-thirds of the 
open-hearth output. Company production, 
by plant, was distributed as follows: 


Works Crude steel 


(thousand metric tons) 

Taranto 2,687 
Corniglia no , 190 
Soll ns 2,182 
Piombino................. 1,241 
fr! 284 
Lovere 92 
c -2-222 8, 676 


Among other important producers, A. F. L. 
Falck increased output to 1.25 million tons, 
and an estimated 1.05 million tons was 
produced by Fiat S. p. A. 

Capacity for oxygen steelmaking con- 
tinued to increase in 1968. By yearend, 
Cogne had nearly completed construction 
of its oxygen steelworks at Aosta. The 
plant was expected to begin operating in 
the fall of 1969, and will nearly double the 
company's steelmaking capacity, to 450, 000 
tons annually. Italsider was dismantling 
open-hearth furnaces at Piombino, where 
three 80-ton LD converters will be in- 
stalled by 1972. At that time, the output 
capacity at Piombino will have increased 
to 1.8 million tons annually, compared 
with 1.2 million tons in 1968. The new 
300-ton converter for the Taranto steel- 
works was built in Genoa by S. p. A. 
Costruzioni Meccaniche Industriale Geno- 
vese, and was ready for shipment to 
Taranto by yearend. Steelmaking capacity 
at Taranto will increase to 4.5 million tons 
annually by 1972. By 1972, the total steel- 
making capacity of Italsider is expected 
to be 11 million tons annually, with LD 
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facilities making up 78 percent of the 
total capacity. 

In electric steelmaking, Società Terni 
was building a 100-ton electric furnace 
which will increase productive capacity of 
the steelworks to 450,000 tons annually. 
Expansions of electric furnace capacity 
were being made by S. p. A. Breda 
Siderurgica and at the Rogoredo plant of 
S. p. A. Giuseppe e Fratello Redaelli. At 
Aosta, the Cogne company had nearly com- 
pleted installation of an “Electro-Slag Re- 
melting" plant, the first of its kind to be 
built in Italy. The plant was expected to 
begin operating in 1969. 

In continuous casting, Società Terni con- 
tinued construction of its new 150,000-ton- 
per-year facility for casting billets of stain- 
less and silicon steel. A. F.L. Falck was 
planning to install a single-strand machine 
for slab at the Concordia works. By mid- 
1968 there were 16 continuous casting 
plants operating in Italy, with seven under 
construction and 18 planned. 

Exports of crude forms of steel increased 
by 170,000 tons while imports declined by 
150,000 tons, as compared with that of 
1967. The principal commodity was coils. 

Special Steels.—Production of carbon 
and alloy steel in 1968 was 2.1 million tons, 
approximately 12.4 percent of the total 
output of crude steel. The principal pro- 
ducing companies were Fiat, A.F.L. Falck, 
Terni, and Breda Siderurgica. The national 
output of special steels, by type, in the last 
3 years was as follows, in thousand metric 
tons: 


1966 1967 1968 
High carbon steel: 
Structural...... 693 809 895 
Tool... 3 8 8 
Total......... 696 812 898 
Alloy steel 
Structural...... 657 779 858 
Tool! 21 81 25 
Bearing 90 94 82 
Stainless 187 210 238 
High speed...... 2 
hee... 3 6 3 
Total 960 1,122 1,203 
Grand total... 1,656 1,934 2,101 
Source: ASSIDER (Milan). Rilevazioni Sta- 


tistiche. Produzioni, 1966, 1967, and 1968. 


Production of stainless steel, which was 
almost nonexistent in Italy in 1955, ranked 
about eighth in the world in 1968 and a 
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further increase in production was ex- 
pected in 1969. Exports of stainless steel 
semimanufactures were 42,000 tons in 1968, 
about 20 percent more than in 1967. Latest 
data available indicate that domestic con- 
sumption of stainless steel increased from 
approximately 50,000 tons in 1962 to 
135,000 tons in 1966. Trends in consump- 
tion, by area of use, are given in the follow- 
ing tabulation: 


Percent of domestic 


Area of use consumption 
1962 1966 

Housewares and electric 
appliances 25 35 
Chemical industry. / 37 12 
Energy production 8 3 
Municipal plants) 2 5 
Building construction 4 4 
Transportation.............-- 4 4 
Unspecified.................- 20 37 
ll! 8 100 100 


! “Impianti per comunita.” 


Source: ASSIDER (Milan). Notiziario, No. 17, 
1968, p. 27. 


Società Terni, which accounted for about 
half of the total output of stainless steel in 
1967, was investing $12 million to increase 
production capacity for hot-rolled coils to 
55.000 tons annually in 1968 and 71,000 
tons annually by 1972. The rolled products 
will be produced by Terninoss S.p.A., a 
subsidiary company formed jointly with 
United States Steel Corporation in 1964. 
The initial capacity of Terninoss S.p.A. 
was 30,000 tons of rolled products annually. 

The Terni company was also investing 
$10 million to double its annual production 
capacity for magnetic sheet to 65,000 tons 
(oriented-grain) and 200,000 tons (non- 
oriented) by 1972. 

Rolled Steel.—The Italsider Company 
produced 6,583,000 tons of hot-rolled steel 
and 1,454,000 tons of cold-rolled products 
in 1968. A.F.L. Falck produced 1.1 million 
tons of rolled steel, and Fiat S. p. A. trans- 
formed" the equivalent of 1.95 million tons 
of steel ingots. Dalmine S. p. A. produced 
740,000 tons of seamless tube and welded 
pipe. 

At Taranto, production capacity for hot- 
rolled sheet was increased to 550,000 tons 
annually. Construction was started on a 
cold-rolling mill for sheet and strip, with 
a production capacity of 500,000 tons an- 
nually. The principal market for the cold- 
rolled products will be the Alfa-Sud auto- 
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mobile plant, now under construction at 
Naples. 


Società Cantieri Metallurgici Italiani 
S.p.A. produced 65,000 tons of tinplate, 
16,000 tons of galvanized sheet, and 18,000 
tons of thin sheet in 1968. During the year 
the company installed a new rolling unit, 
and expected to complete two new gal- 
vanizing lines by mid-1969. A second 
finishing mill was planned for completion 
by 1970. The new facilities will increase 
the company's production capacity for 
finished products to 220,000 tons annually. 

La Magona d'Italia S.p.A. increased its 
production capacity for strip at Piombino 
to 140,000 tons annually. 


Dalmine S.p.A. completed construction 
of a new pipeworks at Taranto. The plant 
has an annual production capacity of 
80,000 tons of butt-welded pipe, in diam- 
eters from 6 to 20 inches, lengths from 
20 to 59 feet, and thicknesses of 2.4 to 
12.7 millimeters. The older pipeworks at 
Taranto was modified to enable the pro- 
duction of welded pipe 42 inches in 
diameter. 

Exports of rolled steel increased by about 
130,000 tons, while imports declined by 
260,000 tons as compared with 1967 levels. 
Tubular products accounted for practically 
all of the increase in exports. Numerous 
pipeline construction projects at home and 
abroad were a major factor in the rising 
production and exports of pipe. 

Trends in domestic consumption of some 
major items of rolled steel, from 1964 to 
1968, are shown by the following tabulation 
(in thousand metric tons): 


Apparent 
Item consumption 
1964 1968 
Hot rolled: 
Bars and sections 3,164 4,781 
Sheet (23 millimeters).... 1,147 1,661 
Sheet (<3 millimeters) - --- 232 9 
SIT! ĩ ume 615 883 
Merchant bars and rods... 611 885 
miess tube 625 729 
Railway materials... ..... 156 148 
Wide plates 17 22 
Terminal products: 
Cold rolled sheet 1,809 2,905 
Welded pipe 364 71 
Tinplate................- 265 330 
Galvanized sheet 245 281 
Magnetic sheet and strip... 98 131 


Source: ASSIDER (Milan). Notiziario, No. 7, 
1969, pp. 1-7. 
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Lead and Zinc.—Output of lead concen- 
trates dropped slightly in 1968, while pro- 
duction of zinc concentrates increased by 
54,000 tons compared with 1967. Most ot 
the increase in output of mine zinc came 
from oxidized ores mined in Sardinia by 
Monteponi-Montevecchio S.p.A., the prin- 
cipal producer of mine lead and zinc in 
Italy. Production of the ferruginous cala- 
mine concentrates, which contain about 22 
percent zinc, was 88,000 tons, more than 
twice the quantity produced in 1967. The 
ore was processed at Monteponi in the 
Waelz furnace installed in mid-1967. The 
company completed the extensive reorgani- 
zation of its mine and plant facilities in 
Sardinia, carried out since 1962 by the 
"Sartori" and “Faina” projects at a cost of 
some $75 million, and hoped to achieve a 
total mine output of 100,000 tons of lead 
and zinc in 1969. Smelter facilities include 
the Waelz furnace and electrolytic zinc 
plant at Monteponi, with an annual output 
capacity of 22,000 tons; a lead smelter and 
refinery at San Gavino Monreale, with 
annual output capacity of 36,000 tons; and 
a zinc plant at Porto Marghera near 
Venice, with annual production capacity 
of 40,000 tons. The zinc plants at Monte- 
poni were used exclusively for calamine 
ores, and the sphalerite concentrates pro- 
duced at Monteponi, Montevecchio, and 
Sos Enattos were shipped to Porto Marghera 
for smelting. Capacity of the zinc plants 
at Monteponi can be increased to 30,000 
tons annually, and that of the lead smelter 
at San Gavino can be raised to 40,000 tons. 

Società Mineraria e Metallurgica di 
Pertusola produced an estimated 30 per- 
cent of the lead and 25 percent of the 
zinc mined in Italy in 1968, mostly from 
the San Giovanni mine in Sardinia and 
the Salafossa mine in north Italy. The 
company also accounted for most smelter 
output of lead and zinc. Zinc production 
at Crotone was increased to approximately 
530,000 tons, and lead production at La 
Spezia was estimated at 35,000 tons. 
Production capacity for lead at La Spezia 
was increased to 75,000 tons annually, by 
yearend. 

Mine production by AMMI in 1968 was 
estimated at 30,000 tons of zinc and 3,000 
tons of lead. Most of this output came from 
the Raibl mine in northeast Italy. The 
company was reported to be investing 
$1.8 million in exploration and develop- 
ment of the Raibl property in 1967-68. 
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Raibl concentrate provided most of the 
feed to the company's electrolytic zinc 
plant at Ponte Nossa, north of Bergamo, 
where an estimated 25,000 tons of zinc 
was produced in 1968. The Ponte Nossa 
plant has been modernized with fluidized- 
bed roasting units, a new sulfuric acid 
plant and other improvements, and by year- 
end the annual output capacity was in- 
creased to 33,000 tons of zinc. 

AMMI expected to begin construction 
of an Imperial Smelting plant at San 
Antioco, Sardinia, in 1969. Output capac- 
ity of the projected plant, when completed 
in 1971, was to be about 60,000 tons of 
zinc and 40,000 tons of lead annually, 
using domestic and imported concentrates. 
Ore supplies would be partly obtained 
through the West German firm of Metallge- 
sellschaft. Contractors for the plant were 
reported to be Società Italiana Impianti, 
of Genoa, and Lurgi G.m.b.H. of West 
Germany. Construction of the smelter 
would increase the country's annual pro- 
duction capacity to 155,000 tons of lead 
and 172,000 tons of zinc. Consumption of 
primary metal in Italy in 1968 was 133,000 
tons of lead and 155,000 tons of zinc. 

Special tariffs on imports of lead and 
zinc into Italy, permitted by the EEC since 
1961 to protect the Italian industry during 
the rationalization period, were scheduled 
to be reduced on January 1, 1968 and to 
end on June 30. The January 1 reduction, 
which required tariffs to be reduced by 
60 percent toward EEC countries and by 
25 percent toward other countries, was 
made in March after the EEC Commission 
denied Italy’s request to delay the reduc- 
tion until midyear. On June 30, the tariffs 
were to be lowered to zero toward EEC 
countries and to 8 lire per kilogram for 
lead and zinc from other countries, but this 
reduction was not made. The Italian Gov- 
ernment asserted that it was essential to 
maintain duties of (per kilogram) 5 lire 
on zinc and 7 lire on lead from EEC 
countries, and 15 lire on zinc and 19 lire 
on lead from other countries, until the 
end of 1969. On September 13 the EEC 
Commission began proceedings to force the 
reduction but the matter appeared un- 
resolved at yearend. 

Except for scrap, which was obtained 
mainly from West Germany and France, 
EEC countries supplied about one-third of 
the zinc and 5 percent of the lead im- 
ported by Italy in 1967 and 1968. In 1968, 
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imports of zinc metal and alloys dropped 
to 42,000 tons and imports of lead de- 
clined to 56,000 tons, while exports of both 
metals remained small. Imports of zinc 
concentrates increased to 26,000 tons, half 
of which came from Algeria, and imports 
of lead concentrate jumped to 54,000 tons 
owing to large shipments from Morocco 
and Ireland. Exports of zinc concentrate 
increased by one-third, as 10,500 tons were 
shipped to Republic of South Africa. 


Mercury.— While production of both ore 
and metal increased in 1968, the average 
mercury content of ore appeared to decline 
to 0.52 percent as compared with 0.55 per- 
cent in 1967 and 1.2 percent 20 years 
earlier. Società Mineraria Monte Amiata, 
the principal producer, announced in early 
1968 that development work and drilling 
had outlined better grade ore than was 
mined in 1967 and had increased the 
company's reserves. Development drifting 
on the (-) 200-meter level of the Abbadia 
mine was expected to be completed by 
yearend. Total length of the level was 
nearly 10,000 feet. In the Abbadia plant, 
increasing amounts of ore were being 
processed in the Gould furnaces to improve 
recovery of mercury. In the Morone plant, 
a second Pacific furnace, with a capacity 
of 50 tons daily, started production early 
in 1968. 

Stabilimento Minerario del Siele, the 
second largest producer, reported a 10 
percent increase in ore output during 1968 
and was installing two new Pacific fur- 
naces, each with a daily capacity of 50 
tons, for service in October 1969. Four 
furnaces of the same type were already 
in production. 

Reimposition of a production tax on 
mercury was reportedly proposed in 1968 
but details were not available. A previous 
tax, amounting to about $140 per flask, 
was discontinued in 1961. 

Exports of mercury in 1968 were 34,673 
flasks. Shipments to the United States 
dropped by 7,000 flasks from the 1967 
level. Deliveries to EEC countries and the 
United Kingdom declined, while exports 
increased to Japan, Poland, and East 
Germany. 


NONMETALS 


Construction Materials.—The recovery of 
the construction industry, which began in 
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1967, gathered momentum in 1968, and 
there were significant increases in produc- 
tion, trade, and consumption of construc- 
tion materials. Production of building 
stone, clay products and glass was 15 
percent above the levels of 1967 while 
output of cement rose 12 percent. Exports 
of marble and other building and orna- 
mental stone rose to more than 1 million 
tons, while decreased exports of cement and 
silica sand probably reflected the rise in 
domestic consumption. Imports of kaolin 
and other clays exceeded 1 million tons, 
and more than 800,000 tons of imported 
silica sand was added to already substantial 
domestic supplies. The high level of de- 
mand was expected to continue in 1969. 


Cement.—With the 3.3-million-ton in- 
crease in output of cement in 1968, Italy 
continued to rank second to West Germany 
among West European producers. Utiliza- 
tion of plant capacity was estimated at 90 
percent, compared with 83 percent in 1967 
and 70 percent in 1965. Total productive 
Capacity at yearend was reported to exceed 
33 million tons annually. Despite increased 
cost of labor, fuels, transportation, and 
other production costs over the previous 7 
years, Italian cement prices remained 
pegged at 1961 levels and were the lowest 
in Europe. The Italian Cement Association 
(Associazione Italiana Tecnico Economica 
del Cemento) (AITEC) continued to urge 
relaxation of price controls. 

According to statistics published by 
AITEC, the Italian cement industry in 
1967 included 73 companies and 116 
plants. Eight plants produced more than 
600,000 tons during 1967. Kilns totaled 
248, including 175 rotary and 73 vertical, 
with total productive capacity of 31.5 mil- 
lion tons annually. Regional shares of total 
cement production were North Italy, 48 
percent; Central, 17 percent; South, 23 
percent; and Insular (Sicily, Sardinia, etc.), 
12 percent. 

At the Taranto cement plant of 
Cementerie del Tirreno S.p.A., automatic 
control of production was being increased 
in 1968 by the use of an IBM-1800 com- 
puter. The plant had a production capacity 
of 1.2 million tons annually. 


Pyrite and Sulfur.—Output of pyrite at 
the Niccioleta and Gavorrano mines of 
Montecatini-Edison in Tuscany continued 
to rank Italy second to Spain in pyrite 
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production in West Europe. About half of 
the mines’ production was processed at 
Scarlino, yielding 700,000 tons of sulfuric 
acid and 350,000 tons of pelletized iron 
oxide. Eventually, the plant's capacity was 
expected to be increased, to process the 
entire mine output. A process to remove 
small quantities of copper, zinc, and other 
metals from the iron-rich residues was 
being developed by the company for in- 
stallation in the Scarlino plant. 

Large quantities of pyrite continued to 
be imported for production of sulfuric acid 
near Venice and at Priolo in Sicily. 
Imports totaled 1.1 million tons, including 
720,000 tons from the U.S.S.R., 285,000 
tons from Cyprus, and 79,000 tons from 
Turkey. 

Government controls on the sale and 
importation of sulfur, in force since 1960, 
appeared to have been eliminated by mid- 
1968. The controls had been authorized by 
the EEC, to protect the Italian sulfur in- 
dustry from foreign competition during its 
period of reorganization, and were sched- 
uled to cease at yearend 1967. A request 
by the Government to continue the restric- 
tions until mid-1968 was denied by the 
EEC Commission in February. The cessa- 
tion of controls was accompanied by dis- 
solution of the Italian Sulfur Agency 
(Ente Zolfo Italiani) (EZI). 

All but two of the 18 remaining sulfur 
mines in Sicily were taken over in 1968 
by Ente Minerario Siciliano (EMS), the 
mining agency of the regional government. 
Under the agency’s plan to restructure 
Sicilian production, five more mines will 
be closed by 1971. EME expected to spend 
about $50 million on the reorganization 
program. 

Three sulfur mines were operated on the 
mainland in 1968, two near Avellino and 
one near Catanzaro. The Avellino mines 
mainly produced ground sulfur ore for 
agricultural use, while the third was pro- 
ducing flotation concentrates in a new 
plant commissioned in 1967. 


Imports of sulfur rose to 146,000 tons, 
87 percent more than in 1967. The United 
States, Poland, and France supplied ap- 
proximately 40,000 tons each, and 18,000 
tons was obtained from Canada. 


Salt.—Two large deposits of rock salt 
were being developed in 1968. Near Ciro, 
in Catanzaro Province, the Timpa del Salto 
deposit was being prepared for mining by 
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Montedison. Production was expected to 
begin in 1970 at the rate of 1.5 million 
tons of salt annually. A 40-kilometer pipe- 
line will carry the salt to processing plants. 
The salt is intended for chemical use. 

In Sicily, a salt deposit near Realmonte, 
in Agrigento Province, was being developed 
for underground mining by a subsidiary of 
EMS. The International Salt Co. was act- 
ing as technical consultant. Excavation of 
the main gallery of the mine, which will 
be at a depth of 600 feet, was expected 
to begin early in 1969. Production was 
expected to begin in 1972, with a capacity 
of 2 million tons annually. Most of the salt 
will be used for the manufacture of chemi- 
cals, including highway antifreeze prepara- 
tions. The cost of developing the mine and 
shipping facilities was reported to be $14 
million. 

In other developments, productive capac- 
ity of marine saltworks was being expanded 
at Margherita di Savoia, in Apulia Prov- 
ince, and at San Antioco, in Sardinia. The 
Apulian works had an annual output capac- 
ity of 600,000 tons by yearend. Both facili- 
ties are operated by the Government. 


Other Nonmetals.—Production and ap- 
parent consumption of other important 
nonmetals such as asbestos, barite, benton- 
ite, feldspar, fluorspar, and potassium salts 
increased in 1968. Exports of asbestos, 
bentonite, and talc were 15 to 25 percent 
above the levels of 1967, while imports of 
crude phosphate rose by 14 percent and 
imports of potassium salts (206,000 tons) 
were essentially unchanged. Exports of 
fluorspar (84,000 tons) were almost entirely 
destined for the United States. 


MINERAL FUELS 


Gross inland consumption of fuels in 
Italy in 1968 was estimated at 135 million 
tons of standard coal equivalent,“ of which 
petroleum provided 69.2 percent, solid fuels 
9.3 percent, natural gas 9.3 percent, hydro- 
electric power 11.7 percent, and geothermal 
steam and nuclear energy 0.5 percent. 
Domestic resources provided an estimated 
23 percent of the energy consumed while 
imported fuels provided the remainder. 


Coal and Coke.—Imports of coal de- 
clined slightly in 1968, to 11.7 million tons. 
The decline was due to reduced imports 
of anthracite, and gas and steam coals, as 
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imports of coking coal rose to 8.4 million 
tons or 71 percent of the total receipts. 
The United States remained the principal 
supplier, although its share of the total 
dropped to only 33 percent as compared 
with 79 percent in 1965. 

Output of coal from Italy's two remain- 
ing mines, in Sardinia, remained relatively 
low in 1968 and there was no indication 
as to when production might increase. 
The mines, which were recently modern- 
ized, had been scheduled to supply increas- 
ing quantities of coal to the 480-megawatt 
thermoelectric plant at Porto Vesme. 

Consumption of coal in Italy for electric 
power generation probably increased in 
1968 although the total consumption for 
all purposes may have declined due to the 
increasing use of fuel oil. Consumption in 
1966 and 1967 was as follows, in thousand 
metric tons: 


Consuming sector 1966 1967 
Coking plants 8,017 8,042 
Thermal powerplants........- 1,207 1,790 
Gasworks..............-..- 504 481 
Railways.................- 458 416 
Other industry. // 585 417 
Domestic and other 925 1,379 

Toll!! 8 11,691 12,475 


Source: Organization for Economic Cooperation 
and Development (Paris). Statistics of Energy, 
1953-67. 1969, pp. 178-180. 

Consumption of coal in 1967 by thermal 
powerplants was 1 million tons more than 
in 1965. Four additional plants, capable of 
burning fuel oil or coal and having a total 
generating capacity of 1,160 megawatts, 
were scheduled to begin service in 1968. 
The La Spezia powerplant, a large con- 
sumer of coal, apparently reached its 
planned capacity of 1,800 megawatts by 
yearend. 

Production of coke continued to rise as 
demand increased from the iron and steel 
industry, which normally accounts for 
about two-thirds of total consumption. 
Imports of coke totaled 300,000 tons and 
were mostly obtained from West Germany. 

Italsider S.p.A. was building a new 
battery of 27 coke ovens at the Piombino 
steelworks. Production was expected to 
begin in 1970, at the rate of about 430 
tons of coke daily. New coking facilities 
were also planned at Trieste and Taranto. 


3 At 7,000 kilocalories per kilogram. 
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Nuclear Energy.—The Latina and Garig- 
liano nuclear powerplants produced 2.6 
billion kilowatt-hours of electricity in 1968. 
The Trino Vercellese plant, which has been 
closed since mid-1967, was expected to 
resume operation in 1969. 

A plant for production of natural ura- 
nium fuel was being constructed in 1968 
at Rotondella in south Italy, by Com- 
bustibili Nucleari S.p.A. Production was 
expected to begin in May 1969, and the 
plant will supply the Latina reactor with 
80 tons of fuel over the next 3 years. 
Additional supplies of fuel for Latina will 
be provided by the United Kingdom 
Atomic Energy Authority (UXAEA), 
which is a joint participant in the Roton- 
della venture with Società Minerali Radio- 
attivi Energia Nucleare (SOMIREN), a 
subsidiary of ENI. In another development, 
fuel elements containing 13 tons of uranium 
were delivered by Coren S.p.A. to the 
Trino Vercellese reactor in 1968. The 
elements were reported to be the first made 
in Italy. Coren is jointly owned by Fiat 
S. p. A. and the Westinghouse Electric Co. 

Uranium requirements for Italy's nuclear 
energy program were estimated at 1,200 
tons annually by 1975 and 3,500 tons by 
1980. As very little uranium ore has been 
located in Italy, the Government was par- 
ticipating in uranium exploration in several 
foreign countries. In 1968, SOMIREN 
was prospecting in Somalia and in adjacent 
areas of Kenya, and also made an agree- 
ment with Denison Mines Ltd. of Canada 
for exploration in the northwestern United 
States. 


Oil and Gas.—Exploration.—Offshore 
exploration in the north Adriatic Sea was 
conspicuously successful in 1968. Six gas- 
fields—four in Zone A and two in Zone 
B— were discovered, which increased Italy's 
reserves by approximately 60 billion cubic 
meters, nearly 50 percent more than the 
total known on January 1. In Zone A, a 
new field was found in ENI's Cervia Mare 
concession and three others were found by 
the ENI-Shell partnership (owned 51 per- 
cent by ENI and 49 percent by Shell 
Italiana S.p.A.). The discoveries in Zone 
B were made by Elf Italiana Mineraria, a 
company owned by the French Govern- 
ment. Many other companies were explor- 
ing or had applied for concessions in both 
zones by yearend. ENI, which by law is 
entitled to choose 25 percent of all Italian 
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offshore areas for its exclusive concession, 
had chosen its areas in Zones D and E and 
completed preliminary geophysical surveys 
of all 5 zones of the continental shelf by 
yearend. Zones D and E were to be opened 
to bidding by March 1969 and Zone C 
(Sicily) by the following October. 

The 1968 discoveries greatly improved 
Italys gas supply position and gave the 
Government more time to consider pro- 
posed supply contracts with foreign pro- 
ducers such as the U.S.S.R., the Nether- 
lands, and Algeria. Under a previous 
contract, deliveries of liquefied natural gas 
from Libya were scheduled to start in 1969 
at the rate of 3 million normal cubic meters 
annually. 

In foreign exploration, important dis- 
coveries of gas were made by ENI in Egypt 
and in the British and Norwegian sectors 
of the North Sea. 

Gas Pipelines.—Gas pipeline construction 
continued at an accelerated pace, and more 
than 6,500 kilometers of natural gas pipe- 
line were in service by yearend. Societa 
Nazionale Metanodotti Progetti S. p. A. 
(Snam Progetti), a major pipeline builder 
and a subsidiary of ENI, completed about 
600 kilometers of pipeline in Italy in 1968 
and several hundred kilometers more were 
under construction. The main project be- 
gun in 1968 was a 310-kilometer, 26-inch 
line to link Ravenna and Chieti on the 
Adriatic coast. From Panigaglia, near La 
Spezia, pipelines for distribution of Libyan 
gas to north and central Italy were in 
advanced stages of construction and will 
be completed to Livorno and Florence by 
the end of 1969. 

Large gas pipeline contracts were negoti- 
ated by Snam Progetti in Algeria and 
Australia. The company completed 2,400 
kilometers of oil and gas lines in 1968 
and reportedly won 25 percent of all pipe- 
line contracts awarded in noncommunist 
countries. 


Petroleum. — Crude Oil. Imports of 
crude oil were 87 million tons in 1968, 
including more than 20 million tons from 
Libya. Compared with those of 1967, im- 
ports from Libya rose by one-third while 
imports from Kuwait declined by a similar 
proportion. Deliveries from Iraq and Saudi 
Arabia fell by 6.6 million tons and 3 mil- 
lion tons, respectively. Imports from the 
U.S.S.R. increased slightly, to 11 million 
tons. 
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Crude oil production by ENI included 
1.5 million tons in Italy and about 5 
million tons in other countries, mainly 
Tunisia. New discoveries were reported in 
Libya, Iran, and Nigeria. The Libyan 
strike, made in late 1967, appeared to have 
the largest production potential but was 
still being evaluated at yearend. 

A contract for the purchase of $1 billion 
worth of Libyan crude oil was negotiated 
in December by the Italian firm Societa 
Industriale Catanese (SINCAT) with the 
Occidental Petroleum Corp. of Los Angeles, 
Calif. The crude oil was to be used mainly 
for manutacture of petrochemicals. SIN- 
CAT is a subsidiary of Montecatini Edison 
S. p. A. 

Refining. The 30- percent reserve capac- 
ity, required for many years in Italian 
petroleum refineries, was apparently abol- 
ished early in January 1968. This move 
increased the authorized refinery capacity 
to nearly 130 million tons annually, in- 
cluding about 18 million tons capacity in 
petrochemical plants. An additional 20 
million tons of refinery capacity was ex- 
pected to be installed by 1972. 
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Refinery throughput in 1968 included 
about 88 million tons of crude oil and 6 
million tons of partially refined crude. 
Consumption of petroleum products in- 
creased about 12 percent to 54 million tons 
while net exports increased to about 23 
million tons. 

The principal gains in domestic con- 
sumption were registered in gasoline, diesel 
oil, and residual fuel oil. An increase of 
about 20 percent in consumption of dis- 
tillate fuel oils was partly due to anti- 
pollution restrictions which forbade the 
burning of residual fuel oil in smog-prone 
areas. Approximate consumption of petro- 
leum products in 1967 and 1968 was as 
follows, in thousand metric tons: 


Consumption 
Product 
1967 1968 
Gasoline 7,181 7, 900 
Jet fuel - . 345 380 
Ke rosine 851 1, 100 
Distillate fuel oil. 4, 857 6,000 
Residual fuel oil............ 30,700 84,000 
Liquefied petroleum gas 1,360 1,400 
Lubricants................- ,940 1,450 
Other (estimated) ..........- 1,566 1,770 
Total... ilc c Less 48,200 54,000 


Digitized by Google 


The Mineral Industry of Japan 


By Ta Cheng Li ! and R. A. Pense ? 


Japan's mineral industry strengthened its 
high ranking in the world in 1968 princi- 
pally by processing greater amounts of 
foreign raw materials. In terms of value 
of indigenous crude mineral output and 
value added by processing, the minerals 
sector was estimated to have contributed 
about $7 billion to the national economy. 
This would have constituted about 5.2 
percent of a preliminarily estimated gross 
national product (GNP) of slightly over 
$135 billion in nominal prices. In both 
GNP and overall industrial output, Japan 
ranked third in the world in 1968. 

Mineral processing, led by iron and steel 
manufacturing, nonferrous metal produc- 
tion, and fuels treatment, probably out- 
weighed by at least 5 to 1 mining, which 
was paced by coal and lignite extraction. 
Indexes of the overall mining sector and 
components of manufacturing identified 
with mineral processing were as follows 


(1965 — 100): 


1967 1968 
ing.......-.................. 104.3 105.8 

Iron and steel 149.6 168.4 

onferrous metals 135.9 162.9 
Petroleum and coaí products. ...... 188.2 158.3 
Ceramics (including cement and 

refractories)...................- r 127.5 144.4 
Chemicals (including chemical 

fertilizers and petrochemicals).... 132.3 153.3 

r Revised. 


According to a Ministry of International 
Trade and Industry (MITI) survey con- 
ducted in September, investment in indus- 
trial plants and equipment under its juris- 
diction was expected to be about $8.1 
billion in fiscal 1968 (April 1968-March 
1969), a 34 percent increase over the pre- 
vious fiscal year’s investments. In the min- 
eral-related industries, investments were 
estimated at approximately $3.0 billion, a 
planned overall increase of 42 percent. 
Projected investments by the component 


sectors of the minerals industry in fiscal 
1968, in million dollars and percentage 
change over the previous fiscal year’s out- 
lay were as follows: 


Invest- Per- 
Sector ment cent 

change 
Iron and steel $1,248 +81 
Petroleum refinin gg 727 +47 
Petro chemicals 591 +98 
Cement. soe oc ˙ ³A sme 158 +62 
Nonferrous mining and smelting. . 114 +23 
ORM eis eror K Se es 91 +2 


Iron and steel investments were re- 
portedly centered on producing more items 
for export, while petroleum refining and 
nonferrous mining and smelting outlays 
were principally for meeting rising domes- 
tic demand. Rationalization of existing 
plant equipment was allegedly an important 
incentive in cement investment. 

Restrictions on foreign capital invest- 
ment and management participation in 
Japanese businesses received mounting 
overseas criticism. Although a number of 
mineral producing or processing sectors 
were known to be under consideration for 
capital liberalization in early 1969, appar- 
ently none of particular interest to foreign 
investors (such as offshore oil production) 
were included. At present foreign participa- 
tion in the minerals industry is limited 
chiefly to the petroleum, aluminum, and 
petrochemicals sectors. 

Japanese petroleum companies with for- 
eign affiliations accounted for 50 to 60 
percent of domestic refining and market- 
ing in 1968. The principal foreign partici- 
pants were Esso Standard Eastern Inc. and 


Mobil Petroleum Co., Inc. (combined); 


1Mining engineer, 
Activities. 

2 Research specialist, Division of International 
Activities. 
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California Texas Oil Corp.; and Royal 
Dutch/Shell affiliates. In 1968 foreign in- 
vestors, mainly petroleum companies, loaned 
about $103 million to Japanese petroleum 
companies. All of the primary aluminum 
producing concerns had foreign connec- 
tions. Aluminum Company of Canada, Ltd., 
held a 50-percent interest in Nippon Light 
Metal Co., Ltd., Japan's largest producer, 
and supplied technology. France's Pechiney, 
Compagnie de Produits Chimiques et 
Électrométallurgiques, had technological 
agreements with the three other producers, 
and was making a similar arrangement 
with another company entering the field. 
Foreign participation in the form of capital 
and technology was even more extensive 
in the aluminum rolling sector: Aluminum 
Company of America, Kaiser Aluminum & 
Chemical Corp., Reynolds Metals Co., and 
Swiss Aluminium Ltd. were all involved. 
Foreign (largely U.S.) technology, and 
to a lesser extent capital, also was of 
importance in the petrochemical industry. 

Development continued during 1968 of 
the 70 to 80 million tons of “kuroku” 
(black) ore reserves found during the past 
decade in the northern part of Akita Pre- 
fecture in northern Honshu. At yearend 
there were 10 mines producing almost 
200,000 tons per month of this ore contain- 
ing an average 2.5 percent copper, 1.0 
percent lead, and 4.0 percent zinc, as well 
as gold and silver values and substantial 
amounts of recoverable pyrite. Together, 
these pits supplied about 40 percent of 
Japan's 1968 mine copper and 25 percent 
of its mine lead and zinc, more than com- 
pensating for declining output of the major 
nonferrous metals from more conventional 
deposits. Three of the kuroku'' ore mines 
—Dowa Mining Co., Ltd.’s Hanaoka and 
Losaka pits and the Shakanai mine of 
Nippon Mining Co., Ltd. (Nippon Mining) 
—accounted for about 75 percent of the 
metallic output of kuroku'' ore.’ 

The Government's Metallic Minerals 
Exploration Agency (MMEA) announced 
the discovery in 1968 of two new deposits 
of "kuroku" ore in Fukushima Prefecture, 
northern Honshu. The two deposits, one of 
which reportedly has 2 to 3 million tons of 
ore, were found in the general vicinity of 
Nippon Mining's Yoshino mine, until now 
the only pit outside of Akita Prefecture 
producing "kuroku" ore. These latest dis- 
coveries were the result of a 10-year Gov- 
ernment program initiated in fiscal 1966 
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(April 1966—March 1967) to develop addi- 
tional indigenous reserves of copper, lead, 
zinc and manganese. Twenty-eight areas 
considered favorable for exploration have 
been designated for three-stage investiga- 
tion: Regional geological survey; detailed 
geological exploration; and intensive ex- 
amination. The first two stages are en- 
trusted to MMEA, which at yearend 1968 
was conducting regional surveying in 11 
areas and detailed exploration in three 
others. The third stage is the responsibility 
of private mining companies, which at 
yearend were carrying out intensive ex- 
aminations in two areas. 

With Japanese output of refined copper, 
aluminum, and zinc projected to reach the 
1-million-ton-per-year level by the early 
or middle 1970's, metal producers were 
aggressively seeking more overseas raw 
material supplies in 1968. Copper refiners 
were particularly successful, concluding 
important agreements for shipments of con- 
centrates from Australia, Canada, and the 
Philippines containing a yearly aggregate 
of 80,000 tons of copper. Other ventures 
were under negotiation in Canada, Chile, 
Indonesia (West Irian), and the Solomon 
Islands (Bougainville) which could result 
in an additional 220,000 tons annually of 
copper-in-concentrates being obtained from 
abroad. In addition to expanding contracts 
with existing bauxite suppliers in Australia 
and Indonesia, aluminum producers were 
negotiating the purchase of up to 1 million 
tons of bauxite per year from a new source 
in Australia and surveyed resource poten- 
tial in India and Thailand. Interest was 
also expressed in developing bauxite de- 
posits in the West African countries of 
Ghana and Guinea. Sumitomo Metal Min- 
ing Co., Ltd. (Sumitomo Metal), one of 
the major nonferrous metal producers, 
joined two separate consortiums in 1968 
whose objectives were to explore for copper 
and other minerals in Australia. 

Ferronickel makers tentatively initiated 
two agreements to explore for nickel re- 
serves in Indonesia with a view towards 
maximum development. Chromite users ex- 
amined deposits in Iran and manganese 
consumers, ore bodies in India. Mercury 
producers visited Indonesia, Malaysia, and 
Turkey in search of new ore supplies. A 
mission representing the Society of Newer 
Metals toured India and Africa. Potential 


3 Mining Engineering. V. 21, No. 5, May 1969, 
pp. 60-66. 
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new sources of rare minerals alleged to 
have been uncovered during the trip in- 
cluded India for beryllium, the Congo 
(Kinshasa) and Uganda for tantalite, 
Mozambique for both beryllium and tan- 
talite, and the United Arab Republic for 
monazite. 

In many of their overseas activities, the 
private Japanese concerns were being as- 
sisted by MITI. MITI estimated that to 
obtain foreign copper alone at least $400 
million would have to be spent by 1975, 
and extended in fiscal year 1968 $28 mil- 
lion in low-interest, medium-term loans to 
four companies exploring for copper, lead, 
or zinc at seven projects in Australia and 
Canada. The principal arm of MITI abroad 
is now MMEA, formerly charged only with 
domestic resource investigation. In 1968 
many of the activities formerly carried 
out by the quasi-Government Overseas 
Mineral Resources Development Co., Ltd. 
(OMRDC) were apparently transferred to 
MMEA and new functions, such as approv- 
ing loans to private companies for overseas 
exploration, added. OMRDC is expected 
to continue operations, but more as a de- 
veloper than a surveyor of foreign mineral 
resources. Permanent regional offices of 
MMEA, which in 1968 conducted ex- 
ploratory activities in Chile and the Congo 
(Kinshasa), are to be established in Bang- 
kok, Thailand, and Canberra, Australia. 

Plans for offshore minerals development 
moved forward rapidly in 1968. The Gov- 
ernment-owned Japan Petroleum Develop- 
ment Corporation (KODAN) joined in 
April with a group of seven private com- 
panies, most of which were associated with 
the Mitsubishi industrial combine, to form 
the Japan Offshore Drilling Co., Ltd., to 
produce drilling equipment and provide 
services for Japanese petroleum explorers 
overseas. The first piece of equipment, a. 
jack-up barge, was completed in December 
for use by Japex Indonesia, Ltd., off eastern 
Kalimantan. The Mitsui industrial combine 
established the Mitsui Ocean Development 
and Engineering Co., Ltd., in December to 
serve the same purposes as Japan Offshore, 
and Sumitomo Trading Co., Ltd., appar- 
ently was still negotiating at yearend with 
Ocean Systems, Inc., of the United States 
for a similar venture. Under the impetus 
of these developments, the Science and 
Technology Agency announced near the 
close of the year that, following earlier 
recommendations of the Council for Ocean 
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Science and Technology (an advisory body 
to the Prime Minister), it would soon initi- 
ate a comprehensive 3-year research pro- 
gram in the Sea of Japan. The Agency 
spent about $107,000 on this activity in 
fiscal 1968. 

The Oceanic Development Committee 
(an advisory organ of MITI) prepared 
near yearend a report showing that Japan’s 
present offshore drilling capacity was 
limited to depths of 30 meters not more 
than 3 kilometers from land. This allegedly 
placed Japan far behind other countries— 
particularly the United States—in this re- 
spect and brought the recommendation 
that a special center be established to 
bridge this “technological gap.” Mean- 
while, the West Japan Petroleum Develop- 
ment Co., Ltd., formed in August by the 
Mitsubishi combine and Royal Dutch/Shell 
affiliates to explore the Tsushima Straits 
area of the Sea of Japan, conducted an 
aeromagnetic survey of 24,000 square miles 
off the coasts of southwestern Honshu and 
southwestern Kyushu. KODAN joined in 
October with Idemetsu Kosan Co., Ltd., 
to explore seismically the shelf off Akita 
Prefecture in northwestern Honshu, using 
new "air-gun" equipment purchased in the 
United States. Previously, Idemetsu Kosan, 
two other Japanese petroleum companies 
and Standard Oil (Indiana) had com- 
pleted a joint aeromagnetic survey off the 
shore of five northwestern Honshu prefec- 
tures (including Akita). 

A new and stricter national air pollution 
law was passed in 1968, establishing for the 
first time controls over sulfur dioxide 
emissions. Covering gases from both auto- 
mobiles and chimneys, the law also initiated 
the principles of a priori regulation, con- 
trols varying with the height of the vent, 
special standards for more critical areas of 
congestion, and consultation with local 
authorities. Municipal officials in Tokyo 
were critical of the new law, however, 
pointing out that their own standards were 
already more stringent than those of the 
new legislation. 

The largest and most far-reaching merger 
project in recent years, not only in the 
minerals industry but the entire industrial 
structure—the amalgamation of Yawata 
Iron and Steel Co., Ltd., and Fuji Iron 
and Steel Co., Ltd., Japan's two largest 
steel companies, into an entity second only 
to United States Steel Corp.—made slow 
progress throughout 1968 toward its mid- 
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1969 target date. Among the potential 
advantages claimed for the merger by the 
Industrial Structure Council, a consultative 
organ to MITI, were: a lowering of costs 
resulting from the rationalized movement 
of raw materials to and products from the 
scattered plants of the two firms; more 
efficient use of the capacity at their existing 
facilities; an enlarged scale of management 
needed to cope with the proliferation of 
10- to 12-million-ton-per-year steel plants; 
an avoidance of future equipment duplica- 
tion; and a pooling of research funds for 
such expensive projects as continuous cast- 
ing. Virtually all of the country's other 
steel producers, including the closest com- 
petitiors of Yawata Steel and Fuji Steel, 
were supporting the merger as a means of 
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stabilizing both the volatile internal Japa- 
nese steel market and their international 
trade in steel. 

Initiative passed from MITI and the 
two principals, however, to the Fair Trade 
Commission, which was mainly concerned 
with preventing the proposed new company 
from monopolizing the production of rails, 
tinplate, sheet pilings and cast iron. If 
these details are eventually worked out, 
the new concern will take the name of 
New Japan Iron and Steel Co., Ltd. The 
paidup capital of New Japan ($636 mil- 
lion) would be roughly only 40 percent 
that of U.S. Steel, and its labor force 
(81,000) allegedly would be less than 
one-half. 


PRODUCTION 


The value of mineral industry output in 
1968 was estimated to be about $7 billion. 
The corresponding estimate for 1967 was 
$6.5 billion. As reported by official Japa- 
nese sources, total mining output value 
in 1967 (the most recent year for which 
these data are reported) was about $944 
million. Coal and lignite mining contrib- 
uted $491 million, metal mining $243 mil- 
lion, nonmetallics mining $157 million, 
and crude oil and natural gas production 
$53 million. The most important metals 
by far were copper ($120 million) and 
lead and zinc ($51 million). Limestone 
($73 million) was clearly the most signifi- 
cant nonmetal. Overall, the officially re- 
corded output value of the mining sector 
increased only about 11 percent during 
1964—67 while GNP climbed 50 percent. 
Increases in metal mining (up 24 percent) 
and nonmetal extraction (up 28 percent) 
offset a 4-percent decrease in coal and 
lignite production during this period. 

Largely excluded from official mine out- 
put data but included in U.S. Bureau of 
Mines estimates is the very substantial 
value of stone and sand and gravel for 
construction use. 

Preliminary official Japanese data for the 
value added in 1967 by some of the impor- 
tant mineral processing sectors showed 
$2,805 million by the iron and steel indus- 
try, $952 million by the nonferrous metal 
processing industry, and $370 million by 
the fuels processing industry. In contrast 
to mining, the combined added value of 
these three sectors kept pace with the GNP 
growth during 1964—67. 


Included in Bureau of Mines estimates 
for total mineral industry output value, 
but not available from official Japanese 
data for comparable dates, are considerable 
added values contributed by chemical fer- 
tilizers, petrochemicals, cement, and re- 
fractories. 

Compared with other countries in 1968, 
Japan's production of steel ranked third 
after the United States and U.S.S.R. and 
was almost equal to the combined total of 
the next two countries. It was also third 
rated in special steels and ferroalloys. In 
primary nonferrous metal smelting and 
refining, the country placed approximately 
as follows: Aluminum (4th), bismuth (2d), 
cadmium (3d), copper (5th), lead (6th), 
magnesium (6th), titanium (2d), and zinc 
(3d). In mine production of metals, it 
ranked less highly, although holding seventh 
to 10th position as an extractor of copper, 
gold, mercury, silver, tungsten, and zinc. 

Japan led the world in producing pyrites 
and talc-soapstone-pyrophyllite, and re- 
mained the third largest producer and ex- 
porter of cement. In output of nitrogenous 
fertilizers, it probably ranked second. The 
country apparently became the fourth larg- 
est petroleum refiner during the year, 
surpassing West Germany, and remained 
the fourth largest coke producer. Domestic 
coal and lignite production, while still sub- 
stantial and of considerable importance in 
the indigenous mining industry, fell well 
outside the world's 10 largest outputs and 
provided only about 14 percent of the 
country's primary energy needs. 


THE MINERAL INDUSTRY OF JAPAN 


Table 1.—]apan: Production of mineral commodities 


(Thousand metric tons unless otherwise specified) 


Commodity 
METALS 
Aluminum: 
UAM gross weight... ...............--- llc... 
Metal 
„5 Lo Léo acp ud c uda EAE 
Mins output, metal content................- tons.. 
6C0VI;; y ili comas aee e ee do 
Arsenic, white do 
Bismuth, metal..............................- do 
Cadmium, metall! do 
Chromium: 
Chromite. <s52552 265000 mhm ee oe os Se 
Me@tGl E tons.. 
eim M ³˙W¹»» ees ec Een EO do.... 
umbium and tantalum, metal, tantalum....... do.... 
Copper: “ output, metal content..............--...---- 
incl 
- e,, ß ee ee 2. 
Oxide recovered. .........................- 45 ns.. 
6!!! E E E EEN 0 — 
Gold, metall. thousand troy ounces. . 
Indium, metalll1lkk“r do.... 
Iron and steel: 
Iron ore and concentrate 
FJJ%ô»ö;—“]“]] ]]]... EEE em quais 
//%õ⁵% ³⅛V? eet coe ec T E 
Ferroalloys 
A M6 PPE TENA ³o se eed E AE 
manganese... . Lll ces csse eee esr 
Ferronickel.....................-.-....-....-. 
Ferrosilicon...........................-...-- 
Silicomanganese 
õöÜß0õ' e semi ite dtu 
Steel, ingots and castings. .......................- 
Steel semimanufactures, hot rolled: 
ir 
J.. M c — € 
Mine output, metal content......................- 
Metal: 
UC /οÄ;ͥ—Äàà]¹¹¹ ³ ose A aa ce 
Secondar /// 
Magnesium, metal, primar v.)... tons 
3 
and concentrate, gross weight 
3 tal iem cA am 8 tons.. 
er Mine output, metal content....... 76-pound flasks. . 
Metal, primary.........................-. do.... 
bdenum: 
Mine output, metal a RE eae eee” OBSS 
REEN ea re Pee et A CaO ae En PUPA ERN S 8 
Nickel, metal, primar do.... 
Platinum-group . metal: 
P Um. olores RRMOE OE ERA troy ounces.. 
Platinum... . SOLET ELS SS MORE do 
Rare-earth metals, cerium...................... tons.. 
ea elemental. .........--........ OPE NUR do 
ver 
Mine output, metal content. .thousand troy ounces.. 
Metal, m he S PCENA 8 do 
Tellurium, demential MEG ga ME 8 tons.. 
Mine output, metal content............. long tons 
Metal, primary.............-............. do 
Titanium, metal . cule pee wabcccewuens tons.. 
ine output, metal content s 0...- 
7) ie es err ear ee chee tee! Ozccl 
^ Mine output, metal content....................... 
etal, pi ĩði:] ð v 
nium, metal kilograms. . 
NONMETALS 
Asbestos 


See footnotes at end of table. 


1964 


4 
39,799 


29,881 
2, 532 


1965 


30,972 
2 


1966 


4 
47,784 


35, 760 
8,196 


1967 
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1968 


426 
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Table 1.—Japan: Production of mineral commodities—Continued 


(Thousand metric tons unless otherwise specified) 


Commodity 
NONMETALS—Continued 


Bromine, elemental............................ tons.. 
Comen hydraulic... -0.0.22 -2222.-222 i 


Kao 
Pisas (including feldspar substitute) 
Fertilizer materia 


Nitrogenous, nitrogen conten ....---------2- 
Superphosphatenns e eee er 
Fluorspar, all grades 
nope (mostly cystalline)..................... tons 


Pyrite, pyrrhotite (including cupreous), gross weight .... 
Salt, all t 
Stone, sand, and 
ed and 


vel, n.e.g.: 
roken: 


limestone... 21.22.2205. 2. ae SEES 

Stone, not further described (silica stone)........... 

Sand (including glass sand) 
Sulfur, elemental: 

Native, other than Frasch.......................- 

Byproduct (recovered from petroleum products)... .. 

Sulfuric aci 


neal ylli 


Coke: 
From coke ovens. ............-.. lc ll lll lll ls 
From gas plants 
ro briquets, all grades -02-222-222-2202 


Natural: 
Gross production . million cubic feet. 
Weite.. cee oso eee Ene do.... 
Natural gas liquids: 
Natural gasoline. . thousand 42-gallon barrels. . 
Liquefied natural gas do 


Liquefied petroleum 1 gas (from natural gas): 
From field plants.................- do.... 
From petrochemical plants do.... 
%C%CõöÜ5;] d. yy eee be ee 
Petroleum 
Crude oil.............. thousand 42-gallon barrels.. 
Refinery products: 

Gasoline, aviation and motor do.... 
Naphtha..... o 222-0.. do.... 
er )dd%%%%%%“„ö³ %ðâ ERU do 
Jet fua. a do.... 

Distillate fuel oi[ls do... 
Taun lr ⁰ AA do 
Lub uefied . gas’... do.... 
pees GJ§«;— eee oe duas. ae ta 
)öͤã ĩͤ 0 ͤ ͤ TNR 0...- 
Aromat and bitumen, refinery.........- do.... 
Petroleum cock do.... 
Paratin: 2. ĩ⅛ͤ ͤ VK... A aa naaa do 
Refinery fuel cee... do 

e Estimate. r Revised. NA Not available. 


1964 


r 60,701 
. 2,999 
2,129 


241 
19 
5,372 


526 
10,735 


1 Includes ferromolybdenum, ferrotungsten and ferrovanadium. 


3 Ineludes small amount of natural coke. 

3 Includes small amount of coal mine gas. 

* Excludes natural and refinery gas. 

Sources: Ministry of International Trade and Indus 
oum Statistics, 1964-67; Yearbook of Coal and Co 
issue 


. Mi 


1965 


42 
8,962 
92,689 
1,011 
89 

836 


5, 655 


915 
93 


123 
1,630 


47, 904 
578 


15,777 


3,670 
3,918 


62,861 
60,982 
58 

648 
162 
11,632 
70 


r 4,698 


536 
18,146 


1966 


230 
53 
6,031 


1,004 
r 105 


135 
1.612 


49, 736 
452 


r 17,818 


8,718 
4,054 


64,509 
62,733 


29 
669 


181 
16,111 
70 


r 5,443 


64 
15,128 


1967 


38 
6,002 
42,993 
? 1,420 
150 

r 372 


r 3,832 
254 

62 
6,280 


1,250 
r 130 


176 
1,514 


45,532 
866 


22, 171 


4,165 
3,839 


66, 784 
28 

654 
142 
18,545 
70 


r 5,520 


1968 


ining Yearbook of Japan, 1964-67; Yearbook of 
Statistics, 1964-67; Petroleum Statistical Weekly, 
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TRADE 


Total commodity trade rose again in 
1968 to $25,959 million, with both exports 
(up 24 percent) and imports (up 11 per- 
cent) reaching new highs. Overall mineral 
trade increased to a record $7,820 million, as 
exports increased 22 percent to $2,184 
million and imports 10 percent to $5,636 
million. Total commodity trade was vir- 
tually in balance. Although the mineral 
trade deficit of $3,452 million appeared 
quite unfavorable, exports of manufactured 
metallic products such as ships, automobiles, 
and industrial machinery compensated for 
most if not all of the imbalance. The key 
iron and steel industry showed a favorable 
balance during the year on the more con- 
ventional basis of exports of primary 
and semimanufactured products weighed 
against imports of raw materials. 

By far the most important mineral 
exports were iron and steel products, un- 
officially valued at $1,812 million. Non- 
ferrous metals ($162 million), fertilizers 
($73 million), and nonmetallic mineral 
manufactures ($61 million including $27 
million of cement) accounted for most of 
the remainder. The most significant mineral 
imports were mineral fuels and lubricants 
valued at $2,675 million. Of this total 
crude and partly refined oil accounted for 
$1,685 million, petroleum products $415 
million, and coking coal $492 million. 
Approximately $1,649 million of metal- 
liferous ores and scrap, including $834 
million of iron ore, $158 million of iron 
and steel scrap, and $271 million of copper 
concentrates, were imported. Imports of 
nonferrous metals and alloys, the third 


major category of mineral imports, 
amounted to $647 million, of which $358 
million was copper and alloys. 

The United States was Japan’s largest 
trading partner in both overall trade and 
mineral commodities. It accounted for 
about 32 percent and 27 percent, respec- 
tively, of all commodity exports and im- 
ports, and approximately 42 percent and 
14 percent, respectively, of mineral exports 
and imports. Iron and steel products, un- 
officially valued at $878 million, constituted 
the largest part of the $908 million of 
Japanese mineral commodities exported to 
the United States. The most important of 
the $763 million of minerals imported from 
the United States were coking coal ($268 
million) and iron and steel scrap ($118 
million). 

The following tabulation summarizes 
Japanese mineral and total commodity 
trade for 1966—68: 


Value ineral 
(million dollars) commodi- 
es’ share 
Mineral Total of total 
commod- commod- (percent) 
ity trade ity trade 
Exports 
1966........ 1,815 9,776 18.6 
1967 1,792 10,442 17.2 
1968. ....... ,184 12,972 16.8 
Imports: 
1966. ....... 3,791 9,623 89.8 
196777 5,129 11,663 44.0 
968.......- 5,636 12,987 48.4 
Trade balance: 
966 — —1, 976 -F258 XX 
196777 —3, 337 —1,221 XX 
1968........ —3, 452 —15 XX 


XX Not applicable. 
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COMMODITY REVIEW 


METALS 


Aluminum.—aAs output increased 26 per- 
cent in 1968, Japan consolidated its posi- 
tion as the world's fourth largest producer 
of primary aluminum. Bauxite imports, 
upon which the country is heavily depend- 
ent for raw material, approached the 2.5- 
million-ton level. Principal sources of the 
$25.7 million worth of bauxite were Aus- 
tralia (37 percent), Indonesia (31 per- 
cent), and Malaysia (28 percent). Australia 
was also the origin of all the 176,000 tons 
of alumina imported for $10.5 million. 
Rising domestic demand, estimated at 
700,000 tons of primary metal, not only 
moved Japan into third place in global 
consumption, but required the import of 
169,000 tons of unwrought aluminum and 
alloys valued at $80.3 million. Canada 
supplied almost one-half of this amount. 
Exports of semimanufactures brought in 
$28.2 million. 

The four producers of primary aluminum 
in 1968, with their percentage of total out- 
put, were Nippon Light Metal Co., Ltd. 
(33); Sumitomo Chemical Co., Ltd. (25); 
Showa Denko Co., Ltd. (25); and Mitsu- 
bishi Chemical Industries, Ltd. (17). Near 
yearend, primary metal producing facili- 
ties of these companies were as follows: 


Annual 
capacity 
(thousand 
metric tons) 


Company and facility 


Nippon Light Metal: 


amb ara. 111 
nig ata 59 
Sumitomo Chemical: 

ikumo too 30 
Nagoya 50 
Nii ff... A ene tae 54 

Showa Denko: 

Bill 8 74 
Kitakatanan˖n. 43 
ene ccce 19 

Mitsubishi Chemical: 
SOCtSU o A Br 104 
Ft!!! iaka 544 


In addition to several expansions of 


existing facilities which were underway, at 
least one entirely new reduction plant —a 
58,000-ton-per-year installation of Nippon 
Light Metal at Tomakomai on Hokkaido 
vas under construction. Scheduled for 
completion in 1970, the plant is later to be 
expanded to 130,000 tons annually. An 


associated alumina plant will be built 
nearby to eventually produce 320,000 tons 
per year. Other new primary aluminum 
plants planned or under consideration in- 
cluded a 37,000-ton-per-year facility by 
Mitsui Aluminum Industry Co., Ltd., at 
Omuta on Kyushu, a 56,000-ton reduction 
plant by Sumitomo Chemical at Toyama 
in north-central Honshu, a 105,000-ton in- 
stallation by Mitsubishi Chemical at Sakaide 
on Shikoku, and a 80,000-ton plant by 
Showa Denko at Chiba in central Honshu. 
Much more tentatively, Kobe Steel Works, 
Ltd., already a significant aluminum roller, 
announced plans to build a reduction plant 
at Kakogawa in southern Honshu. Partially 
because of Government prodding to reduce 
potential pollution problems, most of these 
new reduction plants are to be sited away 
from already heavily industrialized areas 
and are to employ the prebake rather than 
the Soderberg system of processing. 

Overseas, Sumitomo Chemical and Showa 
Denko each agreed to take a 25-percent 
interest in a new 107,000-ton-per-year re- 
duction plant to be built at Bluff on South 
Island, New Zealand. At least one-half of 
the initial output of this plant, scheduled 
for start up in 1971, is to go to Japan. 

To meet future bauxite requirements, 
expected to reach 7 to 8 million tons by 
1975, producers were not only negotiating 
for increased tonnages from their traditional 
suppliers, but also were investigating poten- 
tial sources in India and West Africa. In 
Australia, Commonwealth Aluminum Cor- 
poration Ltd. agreed to increase shipments 
from its Weipa deposit to 1 million tons 
annually for 10 years beginning in 1969, 
and Nabalco Pty. Ltd. was offering up to 
1 million tons yearly from its Gove deposit 
for a 10- or 15-year period starting in 
1971. In Indonesia, P.N. Aneka Tambang, 
the Government-owned bauxite mining con- 
cern, tentatively agreed to raise shipments 
from its Bintan Island deposit to 0.8 to 1.0 
million tons annually for 10 years beginning 
in 1969. 


Copper.—Domestic primary ingot pro- 
duction rose about 17 percent to a new 
high of 548,000 tons in 1968, solidifying 
the country’s position as the fifth largest 
copper refiner in the world. The indigenous 
output of 120,000 tons of mine copper was 
only marginally higher, but still sufficient 
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to put Japan among the 10 largest global 
producers. About 1,061,000 tons of con- 
centrates, valued at approximately $271 
million, were imported for smelting, with 
the Philippines (38 percent) and Canada 
(35 percent) the most important sources. 
Unwrought copper, including 127,000 tons 
of blister copper used to supplement the 
domestic blister output of 438,000 tons, and 
157,000 tons of refined copper, was also 
imported at a cost of $345 million to 
satisfy strong indigenous demand. Zambia 
was the largest single supplier of both the 
blister (34 percent) and refined (62 per- 
cent) copper. 

To obtain the estimated 700,000 tons of 
foreign copper needed by 1975 to meet 
projected growth, Japanese copper com- 
panies accelerated in 1968 their active 
search for overseas sources of ore. Financ- 
ing in the form of loans or investment was 
offered in most cases where long-term sup- 
ply agreements were obtained or discussed. 
Important contracts effectively concluded 
during the year included three 10-year 
agreements scheduled to begin in 1970: 
With Marcopper Mining Corp. in the 
Philippines for 40,000 tons annually of 
mine copper from its new mine on 
Marinduque Island, with Mount Lyell 
Mining and Railway Co. Ltd. in Australia 
for 20,000 tons per year of copper-in- 
concentrate from its new mine on Tas- 
mania, and with Sheritt Gordon Mines Ltd. 
in Canada for 20,000 tons yearly of mine 
copper from its Fox deposit in Manitoba. 

Under active consideration near yearend 
were a number of other generally larger 
projects, involving the purchase from Com- 
pania Minera Andina S.A. in Chile of 
50,000 tons of copper-in-concentrates per 
year from its Rio Blanco deposit for a 
15-year period; from Lornex Mining Corp. 
in Canada of 50,000 tons of mine copper 
annually for 12 years from its British 
Columbia Highland Valley property; from 
Freeport Sulphur Co. of the United States 
of 40,000 tons of copper-in-concentrates 
yearly for 13 years from its West Irian 
property in Indonesia; and from Bougain- 
ville Copper Pty., Ltd., of 80,000 tons of 
mine copper per year for at least 10 years 
from its newly discovered Panguna deposit 
on Bougainville in the Solomon Islands. 
Work was also underway during the year 
in the Congo (Kinshasa) where joint Con- 
golese-Japanese operations were developing 
various copper deposits to serve the Japa- 
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nese market, and in Sabah in Malaysia 
where OMRDC was delineating the very 
large Mamut property for which it had 
won mining rights. 

All of the major copper refining com- 
panies were expanding or planning to ex- 
pand their domestic processing facilities. 
Mitsubishi Metal Mining Co. Ltd. (Mitsu- 
bishi Metal) had under construction a new 
84,000-ton-per-year refinery adjacent to its 
110,000-ton-per-year Naoshima smelter on 
Shikoku. Nippon Mining was about to in- 
crease the size of its present Saganoseki 
smelter-refinery on Kyushu from 84,000 to 
120,000 tons annually, replacing the rever- 
beratory furnace smelting process there by 
the Finnish flash smelting method. Sumi- 
tomo Metal was to build a new 108,000- 
ton-per-year smelter, also using the flash 
smelting method, next to its 90,000-ton-per- 
year Niihama refinery on Shikoku. Mitsui 
Mining and Smelting Co. Ltd. (Mitsui 
Smelting) was planning to construct, in 
conjunction with Nittetsu Mining Co. Ltd., 
a 60,000-ton-per-year refinery near its 
45,000-ton-per-year smelter at Hibi in 
southern Honshu. The Onahama Smelting 
and Refining Co., Ltd., a joint venture of 
several copper refiners, was reportedly dou- 
bling the 60,000-ton-per-year capacity of 
its Onahama plant in northern Honshu. 


Ferroalloys. Under the guidance of the 
Ferroalloy Industry Coordination Council 
rationalization of this relatively weak in- 
dustrial sector continued in 1968. Specifi- 
cally, the Council was urging the replace- 
ment of smaller, older electric furnaces by 
larger, newer ones, with amalgamations of 
companies unable to modernize. Furnaces 
under the size of 4,000 kilovolt-amperes 
(kva) were to be superseded by units of 
the following recommended sizes: For silico- 
manganese, 15,000 kva; for ferrosilicon, 
ferromanganese and ferronickel, 10,000 
kva; and for ferrochrome, 7,500 kva. The 
largest existing furnace is a 20,000 kva unit 
producing high-carbon ferrochrome at the 
Toyama plant of Nippon Steel Tube Co., 
Ltd., in north-central Honshu, followed by 
a 19,000-kva unit with a capacity of 60,000 
tons per year of ferromanganese completed 
in 1968 by Kawasaki Steel Corp. at its 
Mizushima plant. 

Under construction is a 30,000-kva fur- 
nace at a 100,000-ton-per-year ferroman- 
ganese plant being built by Nippon Elec- 
trical Industry Co., Ltd., at Anan on Shi- 
koku, and a 25,000-kva furnace which will 
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produce up to 40,000 tons of silicomanga- 
nese annually at Nippon Steel Tube's Niiga- 
ta plant in northern Honshu. Also pending 
completion is an 18,000-kva furnace with 
a maximum annual capacity of 60,000 tons 
of low-carbon ferrochrome being erected 
at a  100,000-ton-per-year ferrochrome 
plant under construction by Nippon Light 
Metal at Tokuyama in southern Honshu. 
An estimated $29.4 million was invested 
in fiscal 1968 (April 1968 March 1969) 
in modernization of ferroalloy producing 
facilities. | 

Apparently unable to match the growing 
scale of their competitors, two medium- 
sized producers—Azuma Kako Co., Ltd. 
and Nippon Ferroalloy Co., Ltd.—agreed 
to merge on equal terms in early 1969 to 
form a single company having a 27- to 28- 
percent share of the entire ferroalloy mar- 
ket. With a total capacity of 200,000 tons 
per year in five plants, the concern will 
be the largest producer in its industrial 
sector. Similar mergers among other ferro- 
alloy makers were anticipated. Because 
ferrosilicon was again in short supply in 
1968, the entry into this specialized area 
of a 17th producer—Nippon Carbide In- 
dustries Co., Ltd.—was authorized by the 
Government. 

Among the minor ferroalloys produced 
in 1968 were 2,202 tons of ferromolyb- 
denum, 767 tons of ferrotungsten, and 1,578 
tons of ferrovanadium. The basic 10 per- 
cent tariff on most imported ferroalloys 
and 15-percent levy on ferromanganese and 
ferronickel remained in force during the 
year. 


Gold.—Demand for gold for nonmone- 
tary purposes rose during fiscal 1968 to 
1,222,000 troy ounces, forcing the Govern- 
ment to import 772,000 troy ounces and 
initiate a new program to increase domes- 
tic production. At present only about 40 
percent of the gold refined in Japan comes 
from indigenous ores; the remainder is 
produced mainly as a byproduct of smelt- 
ing imported ores. Of the eight largest 
precious metal mines Producing the bulk 
(60 percent) of indigenous gold, allegedly 
only one—presumably the Kohnomai gold- 
silver mine of Sumitomo Metal on Hokkai- 
do—was operating profitably. 

Under the 5-Year Gold Mine Rationali- 
zation Program which went into effect dur- 
ing the year, about $13.3 million was to 
be spent by the Government in raising 


MINERALS YEARBOOK, 1968 


minable reserves from the present estimated 
3.5 million troy ounces to 12.2 million, and 
increasing gold mine output from the esti- 
mated 175,000 troy ounces in fiscal 1968 to 
about 344,000 in fiscal 1972 (April 1972— 
March 1973). Specific targets were 12 
general areas considered favorable for the 
discovery of reserves. In these areas some 
41,000 meters of main shafts were to be 
driven at 20 existing or exhausted mines 
believed to have particular potential for 
further development. A gold mining pro- 
motion association, composed of miners and 
refiners of gold, was instituted to advise the 
Government on the program's administra- 
tion. | 

Mitsubishi Metal, which had been reex- 
amining.its long-abandoned mine on Sado 
Island in the Sea of Japan, announced it 
would undertake a more comprehensive 
2-year program of exploration. Near year- 
end a 500,000-ton reserve containing about 
13 grams‘ per metric ton of gold and 820 
grams per metric ton of silver was inter- 
sected. Shortly after, the company claimed 
discovery of a new deposit in northern 
Honshu ranking, allegedly, as the richest 
find since Kohnomai in 1915. Preliminary 
surveys reportedly revealed a vein about 
1,300 feet long and 30 inches wide with an 
ore content of 3,000 grams of gold per 
metric ton. In addition, Chitose Mining 
Co., Ltd., a subsidiary of Mitsubishi Metal, 
declared it had uncovered at its active mine 
on Hokkaido three new veins grading 25 
grams of gold and 90 grams of silver per 
metric ton. Shirogane Mining Co. Ltd., a 
subsidiary of Toho Zinc Co., Ltd. (Toho 
Zinc), announced discovery of a new 30- 
inch-wide vein with ore containing 11 
grams of gold and 22 grams of silver per 
metric ton at its presently operating Onuchi 
mine in northern Honshu. 

During the year Japanese smelters and 
refiners of imported copper and zinc ores 
were forced to start paying foreign mine 
producers the London free market gold 
price for the byproduct gold. Because the 
price of gold is controlled in Japan, this 
allegedly made processing unremunerative. 
Imminent conclusion near yearend of a ma- 
jor contract to import copper concentrates 
with unusually high gold values from New 
Caledonia raised hopes that as much as 
200,000 troy ounces of gold could be de- 


rived annually from this source. 


*1 gram — 0.321507 troy ounce. 
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Iron and Steel.—Japan's 1968 crude 
steel output, while still well below that of 
the United States and the U.S.S.R., was 
virtually equal to the combined output of 
the next two producing countries (West 
Germany and United Kingdom). Of the 
66.9 million metric tons produced, 49.3 
million tons (74 percent) was from basic 
oxygen furnaces, 12.2 million tons (18 
percent) from electric furnaces, and only 
5.4 million tons (8 percent) from open 
hearth furnaces. Nearly all of the 46.4 mil- 
lion tons of pig iron came from blast fur- 
naces. Output of the 55.7 million tons of 
hot-rolled semimanufactures included 50.5 
million tons of ordinary steel and 5.2 mil- 
lion tons of special steel. 

Overall investment in the steel industry 
in fiscal 1968, as reported at yearend by 
industry sources, was approximately $1,423 
million. About $180 million of this amount 
was in the form of loans from foreign finan- 
cial institutions. Total employment aver- 
aged about 340,000 during the fiscal year, 
including about 262,000 production work- 
ers and 78,000 administrative, clerical, and 
technical personnel. Steel productivity rose 
almost 11 percent during fiscal 1968 and 
was lower than the national increase in 
productivity. 


Consumption and Trade.—Despite 
sharply increased exports in 1968, the do- 
mestic market still consumed at least 75 
percent of steel output. Construction ac- 
tivity, spurred by Government spending 
programs, accounted for the largest single 
portion—about 50 percent of national de- 
mand. Shipbuilding, the automobile in- 
dustry, and the manufacture of industrial 
machinery absorbed roughly another 10 
percent each. 

After ranging between 9 and 10 million 
metric tons for 3 years, Japan’s iron and 
steel exports rose in 1968 to a high of 13.2 
million tons worth a record $1,812 million. 
This was 44 percent more by quantity and 
33 percent more by value than in the pre- 
vious year. However, in terms of crude 
steel equivalent, the proportion of exports 
to production (25.7 percent) was only 
slightly above the overall 25-percent aver- 
age for 1964-68. The largest amount of 
exports, 7.3 million tons valued at $937 
million, went to North America, principally 
the United States (6.9 million tons and 
$878 million). About 4.1 million tons 
worth $576 million was shipped to other 
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Far Eastern countries, where the largest 
destination by far was mainland China 
(1.0 million tons and $142 million). Europe 
was the recipient of 600,000 tons valued 
at $105 million, followed by South America 
(500,000 tons and $78 million), Oceania 
(400,000 tons and $62 million), and Africa 
(300,000 tons and $54 million). 

Foreign sources continued to supply the 
bulk of the raw materials needed by the 
steel industry, accounting in 1968 for 93 
percent of the iron ore and 76 percent of 
the coking coal received by iron and steel 
plants. The principal sources of the 68.2 
million tons of iron ore imported at a cost 
of $834 million were Australia (13.8 mil- 
lion tons), India (12.6 million tons), Chile 
(8.7 million tons), and Peru (7.4 million 
tons). Coking coal imports, intended 
mainly for the steel industry, totaled 31.0 
million tons valued at $492 million. The 
United States (14.2 million tons) and 
Australia (12.0 million tons) supplied most 
of this. Of the 3.9 million tons of imported 
steel scrap costing $158 million, the United 
States provided 74 percent. In addition, 
the industry required 4.4 million tons of 
foreign pig iron valued at $208 million. 
The Republic of South Africa and India 
each contributed about 17 percent of pig 
iron, followed by the U.S.S.R. (15 percent) 
and East Germany (12 percent). 

Because of sharp reductions in the 
amounts of scrap and pig iron imported, 
and the jump in steel exports, the iron 
and steel industry contributed favorably to 
the national balance of payments in 1968. 
Government sources estimated that in fiscal 
1968 this surplus amounted to $117 mil- 
lion. If exports of manufactured steel prod- 
ucts such as machinery were included, the 
surplus would have been $836 million. 

Reactions of foreign steel producers to 
the greatly increased amounts of Japanese 
steel entering world markets in 1968 pre- 
sented major problems to the industry dur- 
ing the latter part of the year. The situa- 
tion was particularly acute in the major 
U.S. market where anticipatory buying 
because of threatened strikes by steel and 
dock workers, increasing demand, and ag- 
gressive salesmanship, joined with the gen- 
erally lower price of Japanese steel to 
raise Japanese shipments 59 percent in 
quantity and 47 percent in value over 


the previous year's levels. Proposed legis- 


5 U.S. Embassy, Tokyo, Japan. State Depart- 
ment Airgram 313, Apr. 10, 1969, pp. 1-5. 
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lation to limit foreign steel imports into 
the United States was effectively deferred 
when, in conjunction with West European 
steel producers, the nine largest Japanese 
manufacturers announced intentions of lim- 
iting exports to the U.S. in 1969 to 5.0 to 
5.2 million metric tons. Although this 
would represent a reduction of about one- 
third from the 1968 level, it would main- 
tain Japan's 40 to 45 percent share of 
U.S. steel imports. 

While some difficulties remained at year- 
end, such as the reluctance of smaller 
Japanese steel producers to abide by the 
agreement, and the necessity of developing 
alternate export outlets, it appeared that at 
least for the time being the U.S. market 
had been preserved at a lucrative level. 
Other countries which actually imposed re- 
strictions in 1968 on steel imports, most of 
which were of Japanese origin, included 
Malaysia, Singapore, South Korea, Taiwan, 
and Thailand. 


Structure.—Altogether at the end of 
1968 there were nine integrated steelmak- 
ers, nine open hearth producers, about 180 
electric furnace operators, and upwards of 
200 shops for the melting and drawing of 
scrap into bars. Six integrated firms dom- 
inated the industry, accounting for over 
90 percent of pig iron production and 
approximately 76 percent of crude steel 
output. These six, with approximate world 
rankings among private steel producers, 
were Yawata Iron and Steel Co., Ltd. (3d), 
Fuji Iron and Steel Co., Ltd. (4th) , Nippon 
Steel Tube Co. Ltd. (8th), Sumitomo 
Metal Industries, Ltd. (9th), Kawasaki 
Steel Corp. (12th), and Kobe Steel works 
Ltd. (25th). Their crude steel output and 
share of the national production total in 
1968 were as follows: 


— 


Crude 

steel Share 
(thousand (percent) 

metrie 

tons) 
Yawata Steel... 12,870 18.4 
Fuji Steel. , 300 16.9 
Nippon Steel Tube.. ,210 12.4 
itomo Steel. t 11.8 
wasaki Steel. ; 11.2 
obe Steel. 8,650 5.4 
V PECORE 15,900 29.9 
Total national 11. 66,890 100.0 


! Data may not add to total shown because of 
independent rounding. 


At yearend 1968, 19 of the country's 22 
existing or projected integrated plants be- 
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longed to the six major companies. These 
included the two largest operating plants— 
the  6.3-million-ton-per-year Wakayama 
plant of Sumitomo Steel and the 6.0-mil- 
lion-ton Chiba plant of Kawasaki Steel— 
as well as the new Kimitsu plant of Yawata 
Steel which began integrated operations in 
November. In April Nippon Steel Tube reor- 
ganized its three adjacent but separate 
Kawasaki, Mizue, and Tsurumi plants on 
Tokyo Bay into a single Keihin plant. Also 
in April, Kobe Steel erected the first pro- 
duction unit—a 600,000-ton-per-year heavy 
plate mill—at its new Kakogawa plant in 
southern Honshu. 


New Equipment and Technology.—Two 
new blast furnaces, each claimed at the 
time of startup to be the largest in the 
free world, were blown in during 1968. 
These were the No. 2 furnace in February 
at the Fukuyama plant of Nippon Steel 
Tube, having an internal working capacity 
of 2,626 cubic meters and a rated capability 
of 6,000 metric tons per day, and the No. 
1 furnace in November at Kimitsu with an- 
nounced 2,705-cubic-meter and 6,000-ton 
capacities. By October, however, Fukuyama 
No. 2 had already produced 6,600 tons in 
a single day, allegedly a world record for a 
furnace of its internal size. 


At yearend there were about 56 operable 
blast furnaces in Japan, almost all equipped 
for residual fuel oil injection and about 20 
possessing high-pressure systems. Average 
pig iron ratio of all furnaces (daily iron 
output in metric tons per cubic meter) in- 
creased from 1:1.64 in 1967 to 1:1.72 in 
1968. During March the 2,535-cubic- 
meter No. 4 furnacé at Wakayama pro- 
duced an average 5,169 tons daily of pig 
iron, and in May the 2,618-cubic-meter 
No. 2 furnace at the Sakai plant of Yawata 
Steel, using an iron charge of 42 percent 
pellets, 34 percent sized ore, and 24 percent 
sinter, poured out 5,310 tons of pig iron 
per day. Both furnaces had a pig iron 
ratio of slightly over 1:2.0 during these 
months, for which world. records were also 
claimed. Greater use of sintered ore was 
singled out as possibly the most important 
factor in improved furnace productivity. 
The coke ratio of 504 kilograms per ton 
of pig iron produced, however, remained 
virtually the same in 1968 as in the previ- 
ous 2 years. ö 


Eight new basic oxygen furnaces were 
added in 1968, the largest of which were 
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Nos. 1 and 2 at itimitsu. With internal 
capacities of 350 cubic meters and output 
capacities of up to 250 metric tons per 
heat, these were also the largest yet in- 
staled in Japan. For the production of 
ordinary steel, most oxygen furnace produc- 
tivity indexes remained the same as in 
1967: 'The average hourly output was 170 
tons and the average steelmaking time 37 
minutes. With the addition of five new 
vacuum degassing units, however, the pro- 
portion of killed steel to total oxygen fur- 
nace output rose from 17 to 20 percent. 
Computer control advanced to the point 
where some oxygen furnaces were success- 
fully reaching their end temperatures al- 
most 80 percent of the time, and their 
carbon content targets 80 percent of the 
time. 

Tokai Special Steel Co., Ltd., reportedly 
was producing alloy and carbon steels 
from its two 140-cubic-meter oxygen fur- 
naces blown in in October, and Fuji Steel 
stainless steel from some of its oxygen fur- 
naces. Nisshin Steel Works, Co., Ltd., 
which has an integrated stainless steel 
plant at Shunan based on electric furnaces, 
was planning to construct specialized oxy- 
gen furnaces for stainless steel manufacture. 

Four new continuous casting machines 
were reported built in 1968, bringing the 
Japanese total up to at least 20 by yearend. 
The largest of these, a Concast S-curved 
type, eight-strand bloom casting: machine 
with a 180-ton-per-charge and a 600,000- 
ton-per-year output capacity, was installed 
at Kawasaki Steel's Mizushima plant in 
August. This machine added to the grow- 
ing number of casting machines supple- 
menting conventional blooming and slab- 
bing mills at large new integrated plants. 
One of these, a Mannesmann-Bohler S- 
curved one-strand slab casting machine at 
Keihin, allegedly established world records 
in October by pouring out 5,038 casts of 
1,600- by 200-millimeter slabs without 
breakout and producing 38,000 tons during 
the month. The largest number of casting 
machines, however, were still being used 
to produce special steels. Overall produc- 
tion of steel by continuous casting methods 
was estimated at 2.5 to 3.0 million tons in 
1968. . 

Automation and the use of computers 
increased further. At yearend there were 
approximately 90 computers installed for 
process control and probably an equal num- 
ber for other uses. At least 15 blast fur- 
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naces, 15 basic oxygen furnaces, and 24 
roling mills were partially or entirely 
computer controlled. Among the many 
new production units featuring complete 
computer control was a 480,000-ton-per- 
year large-section mill installed in June at 
Mizushima. At Keihin all sheet rolling 
was placed under a single integrated com- 
puter system in March. Almost all opera- 
tions and units at Kimitsu are being placed 
under complete computer control includ- 
ing, allegedly for' the first time in the 
world, a heavy plate mill erected there in 
early 1968. 

In September, the Japan Iron and Steel 
Institute established an Atomic Energy Di- 
vision to study the potential of atomic 
energy in steelmaking. By far the most 
important of the research projects enumer- 
ated was a furnace in which coke would 
be largely replaced by nuclear-plant-gen- 
erated, high-temperature gas blown into a 
charge. Growing industry needs for coking 
coal, expected to be in short supply during 
the 1970's throughout the world, was re- 
portedly the principal immediate incentive 
for this line of development. An experi- 
mental atomic reactor was tentatively 
scheduled to be completed in 1972 for this 
purpose. 


Lead.—Japan retained its sixth-place 
ranking in 1968 in world lead smelter 
output with a production of about 165,000 
tons, a 10-percent increase over that of 1967. 
This rise was largely the result of the im- 
porting of a record 144,000 tons of lead 
concentrates valued at $26.5 million, since 
domestic output remained stagnant. The 
largest suppliers were Canada (34 per- 
cent), Peru (28 percent), and Australia 
(19 percent). The leading primary refined 
lead producers, with their yearend annual 
smelter capacities in metric tons, were as 
follows: 


Toho Zinc Co., L tl „000 
Mitsubishi Cominco Smelting Co., Ltd. 36,000 
Mitsui Mining and Smelting Co., Ltd - 81,000 
Nippon Mining Co., Ltd 8,800 
Sumitomo Metal Mining Co., Ltd 20,400 
Mitsubishi Metal Mining Co. Ltd 19,800 


A new refining company, the Hachinohe 
Refining Co., Ltd., was to bring on stream 
in early 1969 at Hachinohe in northern 
Honshu a lead-zinc plant with an annual 
capacity of 27,000 tons of refined lead. 
Hachinohe Refining is a joint venture of 
the following companies: Mitsui Smelting 
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(50 percent); Dowa Mining Co., Ltd 
(Dowa Mining) (20 percent); Nippon 
Mining (10 percent); Mitsubishi Metal 
(10 percent) ; Toho Zinc (5 percent) ; and 
Nisso Smelting Co., Ltd. (5 percent). 


Nickel.—In spite of the record 2.7 million 
tons of ore imported at a cost of $58 mil- 
lion, nickel was in short supply during 
the year. An estimated 9,500 tons of un- 
wrought and semimanufactured metal was 
imported to help cover demand. As usual, 
most (89 percent) of the ore was from 
New Caledonia; because importers had 
overbooked fearing shortfals due to ad- 
verse weather conditions and strikes, the 
amount received was actually greater than 
expected and caused temporary storage 
difficulties. Overall, however, the falling 
grade of the New Caledonia ore (which 
averaged only 2.7 percent), coupled with 
the failure of Japanese buyers to obtain 
long-term guarantees of increased ship- 
ments, forced nickel producers to accelerate 
development of alternate supply sources. 
Indonesia was apparently selected as having 
the most potential, although Japanese com- 
panies were also active in investigating 
nickel resources in Brazil and the Philip- 
pines. 

On Sulawesi Island where Sulawesi 
Nickel Development Co. (Japan) was al- 
ready mining 3-percent ore for shipment 
to Japan (235,000 tons in 1968), a tenta- 
tive agreement was reached with the Indo- 
nesian Government to prospect for and ex- 
ploit additional lower grade ore. A provi- 
sional contract was also signed by a number 
of Japanese companies to explore and de- 
velop low-grade nickel resources on a num- 
ber of eastern Indonesian islands. 

Nearly all of Japan's ferronickel pro- 
ducers, which include Nippon Mining, 
Nippon Metallurgical Co., Ltd., Pacific 
Nickel Co., Ltd., Shimura Chemical In- 
dustry Co., Ltd., and Sumitomo Metal, 
were planning expansions. Entirely new 
plants were being constructed by Pacific 
Nickel at Hachinohe (6,000 tons annually 
in terms of nickel content) and by Shimura 
Chemical at Sapporo on Hokkaido (4,500 
tons annually). 

Both nickel ingot producers—Shimura 
Chemical, which treats nickel matte from 
New Caledonia at its refinery at Amagasaki 
in southern Honshu, and Sumitomo Metal, 
which processes nickel sulfide ores from 
Canada and Australia at its Shisakajima 
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smelter and Niihama refinery on Shikoku— 
were reported to have increased annual 
capacities to 12,000 tons. Tokyo Nickel 
Co. Ltd., a joint venture of Shimura 
Chemical (50 percent), International 
Nickel Co. of Canada (40 percent), and 
Mitsui Smelting (10 percent), completed 
in June a 5, 000-ton-per-year nickel oxide 
plant at Matsuzaka in south-central Hon- 
shu. In October, Nippon Nickel Co., Ltd., 
finished a similar 10,000-ton-per-year facil- 
ity at Tsuruga in north-central Honshu. 
The Matsuzaka installation presently treats 
matte supplied by International Nickel 
from Canada, and the Tsuruga plant matte 
from New Caledonia. 


Tin.—Japan was the world's second larg- 
est consumer of tin in 1968. With only 
meager indigenous resources, the country 
relied heavily on imports to satisfy demand. 
Nearly 90 percent of the 20,000 metric tons 
of tin valued at $68 million imported dur- 
ing the year came from Malaysia, mostly 
from the Klang smelter of the Japanese- 
owned Oriental Tin Smelters, Ltd. Rasa 
Industries Co., Ltd., one of the four Japan- 
ese companies smelting tin domestically, 
also purchased about 1,100 tons of tin con- 
centrate in 1968 from Australia. Because 
of sharp price fluctuations on the interna- 
tional market, however, it discontinued im- 
ports near yearend in favor of relying upon 
slimes from its Mitate mine in northern 
Honshu. 


Uranium.—With one 166,000-kilowatt 
atomic powerplant already completed and 
five more with a combined capacity of 2.3 
million kilowatts under construction, Jap- 
anese power companies accelerated their 
overseas efforts to secure uranium ore sup- 
plies. One agreement was made in early 
1968 by a consortium of the nine major 
power companies and six mining concerns 
with the U.S.-based Kerr-McGee Corp. to 
explore jointly for uranium in Ontario, 
Canada. In late 1968 a provisional con- 
tract also was concluded with Canada's 
Denison Mines, Ltd. by the nine power 
companies to explore together for uranium 
on the latter's properties in Canada (Brit- 
ish Columbia) and the United States (Col- 
orado). 

Total indigenous reserves of uranium ore 
were estimated near midyear at 10.3 mil- 
lion metric tons containing 5,323 tons of 
uranium oxide. Near yearend, further in- 
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vestigation of a deposit in central Honshu 
indicated the existence of up to 3,000 more 
tons of minable uranium oxide. 


Zinc.—In 1968 Japan was the world's 
seventh largest miner and third largest 
refiner of zinc. Domestic mine output in- 
creased only marginally, however, while 
concentrate imports rose 40 percent to a 
record 857,000 tons. Peru (45 percent), 
Canada (22 percent), and Australia (13 
percent) were the principal sources of the 
$62.9 million worth of foreign concentrates. 
Refined metal production, including about 
369,000 tons produced by electrolysis and 
237,000 tons by distillation, increased 17 
percent. Although expanding domestic de- 
mand was chiefly responsible for the rise 
in refined output, a high of 90,000 tons of 
unwrought and semimanufactured zinc val- 
ued at $25.7 million was exported. The 
United States, which took 44 percent of 
this total, was the principal destination. 

In addition to the expansion of several 
zinc-producing kuroku' ore mines, Nip- 
pon Mining was enlarging its conventional 
Toyoha lead-zinc mine on Hokkaido. With 
a reserve recently confirmed at 1 million 
tons of ore grading 7.3 percent zinc and 2.9 
percent lead, crude ore output was being 
raised from 35,000 to 44,000 tons monthly. 
The largest producer of mine lead by far, 
however, was still the Kamioka lead-zinc 
mining complex of Mitsui Smelting in 
northern Honshu. In 1968 Kamioka pro- 
duced from ore reserves recently evaluated 
at 41 million tons averaging 5.4 percent 
zinc and 0.5 percent lead approximately 
120,000 tons of 58 percent zinc concentrate. 
An adjacent zinc refinery turnd out about 
61,000 tons of refined metal. 

Yearend refining capacity of the seven 
zinc refining companies was estimated at 
672,000 tons annually, divided as follows: 


Tons 

Mitsui Mining and Smelting Co., Ltd.... 192,000 
Toho Zinc Co., Ltd. ..................- ,000 
Nippon Mining Co., Ltd 7 108, 000 
Mitsubishi Metal Mining Co., Ltd 108, 000 
Sumiko Imperial Smelting Process Co., 

7%%%ô˙%öẽ dd 8 42, 000 
Nippon Soda Co., Ltd 80,000 
Dowa Mining Co., Ltd................- 18,000 


Scheduled for completion in early 1969 
was Hachinohe Refining Co., Ltd.’s smelter- 
refinery at Hachinohe, with a 54,000-ton- 
_ per-year zinc capacity. Nippon Mining was 
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also building for operation in early 1969 a 
17,000-ton-per-year addition to its existing 
43,000-ton-per-year Mikkaichi refinery in 
north-central Honshu. Dowa Mining re- 
portedly began construction on a new 60,- 
000-ton-per-year refinery at Akita in north- 
ern Honshu. 


Other Metals.—Japan is a major world 
producer or consumer of a great many 
other metals. Because of its considerable 
nonferrous base metal smelting and refining 
capacity, the country ranks second inter- 
nationally in the production of byproduct 
bismuth, third in cadmium and selenium, 
and about fourth or fifth in indium and tel- 
lurium. Its magnesium and titanium outputs 
are also among the world's largest. 

Substantial amounts of foreign metals, 
usually in the form of ores or concentrates, 
are necessary to meet national demand for 
many of the metallic items of which Japan 
is an important consumer. During 1968 
about $2.7 million of antimony concentrate 
was imported to supplement the minor na- 
tional mine output. The principal suppliers 
of the 8,074 metric tons were Bolivia (73 
percent) and mainland China (16 per- 
cent). To compensate for the country's 
small and decreasing low-grade chromite 
production, approximately 636,000 tons of 
high-grade chromite valued at $19.5 mil- 
lion was imported. The Republic of South 
Africa (28 percent), the U.S.S.R. (26 per- 
cent), the Philippines (20 percent), and 
India (18 percent) were the major sources. 
Australia (31 percent), Republic of South 
Africa (13 percent), and India (12 per- 
cent) were the largest suppliers of the 
approximately 856,000 tons of high-grade 
manganese ore, valued at $23.9 million, 
and India (59 percent) and the Republic 
of South Africa (30 percent) were the 
principal sources of the approximately 
876,000 tons of ferruginous manganese ore, 
valued at $16.1 million, imported to com- 
plement the fairly substantial domestic out- 
put of low-grade manganese ore. 

Slightly over 26,000 flasks of mercury 
were imported at a cost of $13.5 million 
in 1968 to bolster stagnating indigenous 


— mine output and falling domestic refinery. 


production. Italy (24 percent), Spain (20 
percent), and Mexico (19 percent) were 
the most significant origins. To make up 
for the unimportant Japanese mine produc- 
tion of molybdenum, concentrate totaling 
9,521 tons valued at $23.2 million was im- 
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ported principally from the United States 
(41 percent) and Canada (36 percent). 
Titanium producers, wholly dependent on 
foreign ores, imported about 364,000 tons 
of concentrates with a value of $8.4 million. 
The bulk of their needs were met by about 
121,000 tons of Malaysian ilmenite, about 
97,000 tons of Australian ilmenite and ru- 
tile, and about 74,000 tons of Ceylonese 
ilmenite. In return, the export-oriented 
producers shipped abroad 3,469 tons of 
metal, the equivalent of 64 percent of their 
output. The principal recipient of this $7.7 
million worth of metal was the United 
States (79 percent). Tungsten concentrate 
imports, while much reduced from those of 
the previous year, still supplied by far the 
greatest part of the country's requirements. 
The main origins of the 2,881 tons valued 
at $9.0 million were South Korea (40 per- 
cent), Thailand (17 percent), and Peru 
(14 percent). 


NONMETALS 


Cement.— Japan, which ranks third after 
the United States and the U.S.S.R. in 
world cement output, had a 1968 produc- 
tion 12 percent above the 1967 level. In 
exports it placed first in 1968, shipping 1.9 
million tons abroad, mostly (63 percent) 
to other Far Eastern and South Asian 
countries. 

There were 22 cement producers in 1968, 
operating 62 mills with an annual capacity 
of roughly 60 million tons. In addition, 
new cement plants having a combined an- 
nual capacity of 8 million tons were sched- 
uled for completion by yearend 1969. Ac. 
tual investments in the industry, spurred 
by forecasts of continuing expansion of con- 
struction activity in all areas of the econ- 
omy in both the immediate and long-term 
future, totaled $15.8 million in fiscal 1968 
—an increase of 62 percent over that of 
fiscal 1967. Technologically, the present 
trend is towards the construction of large 
kilns using the dry process. Owing to re- 
cent improvements these kilns reduce fuel 
costs and blend raw materials more uni- 
formly. In fiscal 1968, 11 large new kilns 
were installed, replacing 9 old kilns which 
were removed from service. 


Fertilizer Materials.—]apan's chemical 
fertilizer industry chiefly consists of nitrog- 
enous and phosphatic sectors. To meet ever 
increasing foreign demand for nitrogenous 
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fertilizers, and compete with other world 
producers, the nitrogenous fertilizer indus- 
try is presently in the second stage of an 
expansion program, whereby increased pro- 
duction rates and cost reduction will be 
realized by the construction of larger and 
more efficient plants. The program calls 
for plants with an aggregate capacity of 
9,150 tons daily to be completed by year- 
end 1972. Included among these will al- 
legedly be the world’s largest ammonia 
plant with a daily capacity of 1,550 tons, 
located at Chiba and scheduled to be com- 
pleted by late 1970. The first of these 
plants, Mitsui-Toatsu Chemical Inc.’s 
1,000-ton-per-day ammonia plant at Osaka, 
is scheduled for completion by the end of 
1969. 

As the world’s largest exporter of nitrog- 
enous fertilizers, Japan exported about 50 
percent or 3.5 million tons (gross weight) 
of. its 1968 output. Principal destinations 
including approximate tonnages, were as 
follows: Mainland China (1,760,000), In- 
dia (386,000), South Korea (376,000), and 
Taiwan (256,000). 

The phosphatic industry was scheduled 
to produce about 508,000 tons (P.O; con- 
tent) of phosphatic fertilizers in fertilizer 
year 1968 (July 1968 to June 1969), with 
future additions expected to raise annual 
production to about 734,000 tons by 1971. 
In 1968, Hinode Chemical Industry Co., 
Ltd. brought on stream two fused magnes- 
ium phosphate plants, with a combined 
total annual capacity of 200,000 tons. Cur- 
rent construction activities include Nippon 
Phosphoric Acid Co., Ltd.'s 68,000-ton-per- 
year phosphoric acid and 136,000-ton-per- 
year diammonium phosphate plants at 
Chiba and Toyo Soda Manufacturing Co., 
Ltd's smaller 33,000-ton-per-year phos- 
phoric acid plant. Both projects are sched- 
uled for completion by mid-1969. In 1968, 
an agreement was reached between three 
companies to proceed with the construction 
of a phosphatic fertilizer complex at Niiga- 
ta in northern Honshu. Annual capacity is 
expected to be 73,000 tons of phosphoric 
acid and 110,000 tons of ammonium phos- 
phates, as well as 110,000 tons of super- 
phosphate and a total compound fertilizer 
capacity of 100,000 tons. 

Virtually unendowed with any phos- 
phatic or potassic fertilizer materials, Japan 
imported 3.4 million tons of phosphate 
rock, valued at $71.6 million, and 1.3 mil- 
lion tons of potash, valued at $45.4 million, 
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in 1968. The United States supplied by 
far the largest part (74 percent) of the 
phosphatic material, and Canada (36 per- 
cent), United States (28 percent) and 
U.S.S.R. (16 percent) the bulk of the pot- 
ash. 


Salt.—Owing to Japan's expanding al- 
kali industry which requires increasing 
quantities of salt, consumption increased 
10 percent over 1967 levels to 6.0 million 
tons. More than four-fifths of Japan's 1968 
salt requirements were met by imports, 
chiefly from Mexico (2,143,000 tons), 
mainland China (719,000 tons), India 
(515,000 tons), and Chile (430,000 tons). 

To meet the growing demand for salt, 
forecast at over 9 million tons by 1979, 
major Japanese trading companies have 
taken a keen interest in developing salt 
resources in western Australia. Tentative 
agreements have been reached between the 
following Japanese and Australian inter- 
ests, for shipments starting at the indicated 
dates: Mitsui and Co., Ltd., with Shark 
Bay Salt Pty., Ltd. (1968); C. Itoh and 
Co., Ltd., with Texada Mines Pty., Ltd. 
(1968); Toshoku Co., Ltd., with Leslie 
Salt Co. (1969); Sumitomo Trading Co., 
Ltd., with Norseman Gold Mines N.L. 
(1969); Toyo Menka Co., Ltd., with Ex- 
mouth Salt Co. (1970); and Marubeni- 
Iida Co., Ltd., and Nissho Co., Ltd., with 
Comalco Industries Pty., Ltd. (1971). 


Sulfur and Pyrites.—The full impact of 
accelerating petroleum desulfurization was 
felt in 1968 when a number of new petro- 
leum desulfurizing units, with a combined 
annual capacity of 175,000 tons of sulfur, 
went into operation during November and 
December. This gave the country a total 
yearend sulfur-from-oil recovery capacity 
of 415,000 metric tons annually. Nearly all 
of the companies mining elemental sulfur 
operated at a loss as the price of sulfur 
dropped to somewhat less than $56 per 
metric ton, reportedly the break-even point 
for their operations. The largest of these 
companies—Matsuo Mining Co., Ltd., ac- 
counting for 35 to 40 percent of national 
output from its Matsuo mine in north- 
ern Honshu—declared bankruptcy in De- 
cember. 

The plight of the elemental sulfur miners, 
the unlikelihood of consumption rising 
much above its present 300,000-ton-per- 
year level, and the prospect of a 370,000- 
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ton annual surplus by 1972, forced the 
Government into taking remedial action. 
MITI requested the Ministry of Finance 
to approve a $278 million loan from the 
Japan Development Bank for the construc- 
tion of a $417 million sulfur export center. 
The center, which apparently will be oper- 
ated jointly by the Government, sulfur 
miners, sulfur-producing oil firms, and 
trading companies, will concentrate on de- 
veloping Far Eastern, South Asian, and 
Australian markets. À trade mission was 
despatched to India in late 1968 to investi- 
gate its market potential. 

The country remained the world's largest 
producer of sulfide ores, again producing 
about 2 million tons of contained sulfur in 
largely pyritic ores. Sulfuric acid producers 
consumed by far the largest portion of the 
“pyritic” sulfur, but also relied on sulfur 
recovered from smelter flues for about 30 
percent of their supply. Dowa Mining, the 
largest of the Japanese pyrite producers 
with three major mines (Hanaoka, Kosaka, 
and Yanahara) was building a 400,000- 
ton-per-year sulfuric acid plant at Okayama 
in southern Honshu. This was a part of a 
MITI program to modernize the sulfuric 
acid industry, some 80 percent of whose 
facilities are considered obsolete. Because 
sulfur obtained from pyrites and smelter 
gas is currently priced at $36 per metric 
ton, competition from recovered sulfur as 
a source for sulfuric acid is not yet acute. 
During the year Dowa Mining and Nippon 


Mining, another important pyrite producer, 


became the first Japanese members of the 
International Sulphur Institute. 


Other Nonmetals.—Japan’s 1968 produc- 
tion of large volume nonmetallic construc- 
tion materials expanded significantly with 
the growth in construction activity. Lime- 
stone, the most important of these, increased 
12 percent, followed in order of importance 
by lime, silica sand, silica stone, and dolo- 


mite. Gypsum and asbestos production 
declined 4 percent and 12 percent, respec- 


tively. The decrease in asbestos was un- 
important, however, as imports, totaling 
about 199,000 metric tons with a value of 
$30.5 million, were nine times domestic 
output. The principal origins were Canada 
(53 percent) and Republic of South Africa 
(33 percent). 

The flourishing ceramics industry stimu- 
lated increases in output of such materials 
as feldspar, fire clay, kaolin, pyrophyllite 
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(in which Japan leads the world) and talc. 
Nevertheless, substantial imports of several 
of these commodities were needed to meet 
demand. The United States (56 percent) 
and South Korea (32 percent) supplied 
the largest part of the approximately 
124,000 tons of foreign kaolin valued at 
$6.3 million. Of the approximately 127,000 
tons of talc and soapstone imported at the 
cost of $3.9 million, mainland China (45 
percent) and South Korea (30 percent) 
provided the largest part. 

Rising consumption by basic oxygen 
furnaces brought fluorspar imports, upon 
which the steel industry is almost entirely 
dependent, to about 494,000 tons valued at 
$17.2 million. Thailand (39 percent), main- 
land China (22 percent) and Republic of 
South Africa (15 percent) were the princi- 
pal suppliers. Production of elemental 
iodine, in which Japan leads the world and 
over 40 percent of which goes to the United 
States (1,450 tons in 1968), increased 23 
percent. Total exports amounted to 3,003 
tons valued at $6.8 million. Barite output 
rose sharply (45 percent) in the face of 
expanding demand for it in offshore oil 
drilling operations, but was not expected 
to suffice. South Korea continued to supply 
the largest portion (68 percent) of the 
approximately 63,000 tons of graphite worth 
$2.2 million imported to supplement the 
minor and dwindling internal production. 


MINERAL FUELS 


Coal.—The financial condition of the 
coal industry deteriorated further in 1968. 
By the end of September, total deficits of 
the 16 major companies accounting for 72 
percent of production had reached about 
$500 million, with an additional approxi- 
mately $550 million outstanding in loans. 
Taiheiyo Coal Mining Co., Ltd., the only 
one of the major firms paying dividends, 
ceased to do so during the year. 

In December the Coal Mining Industry 
Rationalization Corp., an advisory body to 
MITI, recommended a program (later 
adopted almost intact) of accelerated Gov- 
ernment subsidization of the industry. Dur- 
ing the 5-year period April 1969—March 
1974 an estimated $1.2 billion is to be spent 
in a variety of measures designed to assume 
much of the deficits accumulated by exist- 
ing companies, expand the amount of Gov- 
ernment-backed, interest-free loans available 
to the industry, increase direct price sup- 
port of coal to an average $1.12 per metric 
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ton, further underwrite the purchase of 
domestic coal by major consumers, facilitate 
the closing down of inefficient mines, and 
rehabilitate areas where pit closures would 
seriously affect local economies. Altogether, 
Government support of coal production is 
expected to amount to somewhat over $2 
per metric ton. As before, most of the 
supporting funds for the new measures were 
to come from a levy on imports of crude 
and residual fuel oils. In fiscal 1969 alone 
(April 1969—March 1970), approximately 
$246 million—almost 50 percent more than 
in the previous fiscal year—was to be ap- 
propriated, of which about 85 percent was 
to originate in the petroleum levy. 

While nationalization of the coal indus- 
try apparently has been rejected, some sort 
of drastic reorganization is expected. More- 
over, the overall production target is to be 
reduced from 50 to 35 million tons an- 
nually. 

The financial dilemma of the coal indus- 
try was accompanied by a 2-percent de- 
crease in output. Bituminous steam coal 


fell roughly 3 percent to 32,281,000 tons, 


anthracite 2 percent to 1,489,000 tons, and 
natural coke 4 percent to 418,000 tons. 
Bituminous coking coal production re- 
mained virtually unchanged at 12,380,000 
tons. Hokkaido produced 46 percent of all 
coal, followed closely by Kyushu with 43 
percent, and distantly by Honshu with 11 
percent. By far the most important field 
was Ishikari on Hokkaido, which accounted 
for 35 percent of total output, 27 percent 
of bituminous steam coal, and 59 percent 
of bituminous coking coal. Operating mines 
decreased from 165 at the beginning of the 
year to 149 at the end, and the number 
of permanent workers from about 89,000 
to 79,000. Overall productivity rose en- 
couragingly, however, from 1,590 kilograms 
per man-shift in 1967 to 1,787 kilograms 
per man-shift in 1968. 

Spurred on by rising steel industry de- 
mand for coke, coal imports (mostly bitu- 
minous coking coals) increased 27 percent 
to 32,440,000 tons valued at $519 million. 
Principal suppliers were the United States 
(44 percent) and Australia (37 percent). 
The most important contract concluded 
with foreign coal producers in 1968, how- 
ever, was with a Canadian subsidiary of 
the IXaiser Steel Corp. of the United States 
for the export from its properties in western 
Canada of at least 3 million and possibly 
4 million tons per year of coal. Beginning 
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in 1970, the contract is to extend 15 years. 
In addition, McIntyre Porcupine Mines 
Ltd. agreed to ship 2 million tons of coal 
annually for 15 years beginning in 1970 
from its Alberta properties. The most sig- 
nificant of several foreign offers being 
negotiated at yearend was with the U.S.- 
based Utah Development Ltd. of Australia 
for the shipment of at least 4 million and 
possibly even 7 million tons of Queensland 
coal annually for 13 years starting in 1971. 

Total coal consumption in 1968 was 82.2 
million tons, including 50.1 million tons 
indigenously produced and 32.1 million 
tons imported. The steel industry (48 per- 
cent) and public utility powerplants (31 
percent) accounted for the greater part of 
use; the former consumed almost 90 percent 
of foreign coal and the latter slightly over 
one-half of the domestic coal. 

Petroleum.—Consumption.—Demand 
continued to spiral in 1968, with domestic 
refined product use up roughly 18 percent 
to 919 million barrels. This kept Japan in 
third place in world consumption, well 
ahead of West Germany. Breakdown of 
product use, was as follows: 


Consump- Increase 

Product tion (million over 1967 

barrels) (percent) 
Gasoline 101 14.2 
Naphtha 100 26.0 
Kerosine and jet fuel 65 16.4 
Distillate fuel oil 105 16.7 
Residual fuel oil......... 445 17.1 
Piquete petroleum gas 75 29.8 
NEN MONS 28 18.7 
Total. 919 17.7 


The most important of the 20 marketing 
companies, were, with their percentage of 
the domestic market: Nippon Oil Co., Ltd. 
(17.9), Idemetsu Kosan Co., Ltd. (15.8), 
and the Government-backed Kyodo Oil 
Co., Ltd. (10.2). 


Company 


ADDITIONS 


Nippon Oil Refining Co., Ltd. ....................- 


Toa Nenryo Mining Co., 
Toa Oil Co., Ltd 


XX Not applicable. 
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Refining.—The overwhelming proportion 
of petroleum needs were met by imports. 
Intake of crude and partly refined oil rose 
17 percent to 879 million barrels, valued 
at $1,685 million, and product imports 
30 percent to 165 million barrels valued 
at $415 million. Almost 91 percent of crude 
supply came from the Middle East, as fol- 
lows: Iran (37.2 percent); Saudi Arabia 
(18.9 percent); Kuwait (13.5 percent) ; 
Kuwait-Saudi Arabia Neutral Zone (11.8 
percent); and others (9.4 percent). Indo- 
nesia, providing 7.8 percent of crude oil 
imports, was the principal source outside 
the Middle East. Japanese-owned oil com- 
panies—specifically, the Arabian Oil Com- 
pany which operates in the Kuwait-Saudi 
Arabia Neutral Zone and North Sumatra 
Oil Development Cooperation Co. which 
functions in Indonesia—produced some- 
what over 12 percent of the imported crude 
oil. The average c.if. price per barrel of 
crude was $1.91, compared with $1.92 in 
1967. A small (3.2 percent) but growing 
amount of foreign crude oil was imported 
for nonrefining purposes, principally for 
direct burning by powerplants. 

Japanese crude refining capacity was 
estimated at 2,751,000 barrels per stream 
day at yearend, an increase of almost 18 
percent over that at yearend 1967. This 
apparently moved Japan ahead of West 
Germany into fourth place internationally. 
Principal refining increases during the year, 
including both additions to existing plants 
and new refineries brought on stream, are 
shown in the accompanying tabulation. 

Nippon Oil Refining, whose Negishi re- 
finery is now the largest in the country, 
also had the largest refining capacity of any 
company (342,000 barrels per day), fol- 
lowed by Idemetsu Kosan (320,000 barrels 
per day) and Toa Nenryo Mining (291,000 
barrels per day). All of the important new 
additions and refineries were on Honshu, 


Capacity 
Refinery (thousand bartels daily) 
Added Total 

F ³ĩ tede 110 220 
Waka yama 60 187 
w n 50 100 
Gir oo sasceeeess XX TO 
FFT XX 60 
Gbib ass XX 60 
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which now holds 34 of the 39 refineries and 
94 percent of the refining capacity. 

Production of refinery products was up 
roughly 16 percent in 1968 to an estimated 
881 million barrels. Refiners experienced 
increasing difficulties, however, in adjusting 
output patterns to meet rising demand for 
residual fuel oil by the electric power in- 
dustry and naphtha by the petrochemical 
industry. A high of 90.9 million barrels of 
residual fuel oil and 19.9 million barrels 
of naphtha, each equivalent to about 20 
percent of internal use of these products, 
had to be imported. Accelerating naphtha 
demand, forecast to virtually double in 5 
years, is expected to aggravate the problem. 

The oil industry was faced during the 
year with increasing pressure to reduce the 
sulfur content of petroleum. By increasing 
the amounts of lower sulfur crude oils 
imported from the Middle East at the ex- 
pense of higher sulfur crudes from the same 
area, the sulfur content of all imported 
crude was reduced from 1.834 percent in 
1967 to 1.693 percent in 1968. In addition, 
numerous special desulfurizing units were 
being erected by refiners, involving in most 
cases the use of U.S. technology. By year- 
end about 88,000 barrels per stream day 
of desulfurizing capacity was already in 
operation, with an additional 280,000 bar- 
rels per stream day under construction or 
planned. An immediate objective was to 
lower the sulfur content of about one-third 
of all Japanese-produced residual fuel oil 
—usually a high-sulfur-content product—to 
at least 2 percent by yearend 1969. Electric 
power companies, however, responding to 
strong local anti-air-pollution pressures, 
were requesting permission to import larger 
amounts of low-sulfur crude oils for direct 
burning in order to more quickly reduce 
sulfur contents to within the 1.0- to 1.6- 
percent range. 


Terminals.—The development of large 
crude oil unloading facilities, capable of 
handling tankers of ever-increasing sizes, 
received much attention during 1968. Near 
midyear four refining companies having 
plants near Chiba on Tokyo Bay with a 
combined refining capacity of nearly 
400,000 barrels per stream day opened a 
dolphin-type unloading station to receive 
200,000-deadweight-ton tankers. Operating 
under the name of Keiyo Sea Berth Co., 
Ltd. this facility, without storage capacity, 
anchors vessels while they discharge loads 
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through lines ranging from about 2 to 6 
miles long to the individual refineries. At 
another location in Tokyo Bay four other 
refining companies were constructing under 
the name of Ogishima Oil Storage Co., 
Ltd. a more sophisticated unloading ter- 
minal on an artificial island. During its 
first stage, scheduled for completion in 
early 1969, this facility will receive crude 
oil from 200,000-deadweight-ton vessels 
through a line somewhat more than 2 miles 
long, and relay it through a number of 
smaller lines 2 to 3 miles to the refineries. 
At a later stage, equipment, which will 
initially include 1.6 million barrels of 
storage capacity, is to be enlarged to handle 
300,000-deadweight-ton tankers. 

In addition to these facilities, the con- 
struction of up to 14 even larger terminals 
were under consideration near yearend. 
These Central Terminal Stations would all 
be capable of receiving tankers of at least 
300,000, and possibly even 500,000, dead- 
weight tons. One,. Nippon Oil Staging 
Terminal Co., Ltd., was actually under 
construction in Kagoshima Bay in southern 
Kyushu with completion of initial equip- 
ment, including 7.6 million barrels of 
storage, set for late 1969. Oil from this 
terminal, to be jointly owned and oper- 
ated by three refining companies, will be 
transhipped by smaller vessels to the appro- 
priate refineries. 

Exploration.—Offshore exploration in the 
Sea of Japan during 1968 resulted in 
several applications for mining rights. 
Nippon Oil set up a subsidiary which filed 
for a 11,200-square-mile area off Nagasaki 
Prefecture in southwestern Kyushu; Cali- 
fornia Texas Oil Corp. was reportedly to 
Join Nippon Oil later. Teikoku Oil Co., 
Ltd. applied for 2,500 square miles in the 
same general area. In addition, KODAN 
claimed some 37,000 square miles off north- 
ern Hokkaido. 

To further promote overseas crude oil 
development by Japanese interests, KODAN 
extended $15.2 million in assistance during 
fiscal 1968. This amount, far exceeding 
the $4.7 million of the previous year, was 
in the form of both direct investments (75 
percent) and loans (25 percent). The 
seven recipjents of these funds were en- 
gaged in exploration in such diverse areas 
as Abu Dhabi, Canada, Indonesia, Malay- 
sia, New Guinea, and the United States 
(Alaska). 


The Mineral Industry of Kenya, 


Tanzania, and Uganda 


By Eugene R. Slatick ! 


Mineral production in these three coun- 
tries in 1968 totaled about $70.6 million,’ 
down from $81.5 million in 1967. The 
value of production increased in Kenya 
but declined in Tanzania and Uganda. 

These countries comprised the East 
African Common Market (EACM) until 
December 1967 when a new organization, 
the East African Economic Community, 
was formed because of dissatisfactions with 
the original arrangement. In 1967 mineral 
exports from these countries to countries 
outside the EACM reached a value of 
$95.6 million, compared with $76.2 million 


Total 

EACM exporting country EACM 

exports 

e, e aaa 78.8 
Tanni ws 11.3 
ÜPSRDUÉR-- a ee ee Ha EE 85.8 


East African Railways and Harbors, 
which is part of the East African Common 
Services Authority, continued to provide 
essential services to the mineral industry.“ 
In 1967 the railways hauled about 4.5 mil- 
lion tons of materials, including about 1.1 
million tons of mineral commodities (in 
1966, about 4.5 million tons, including about 
1.7 million tons of mineral commodities). 


in 1966. Mineral imports also rose in value, 
from $86.1 million in 1966 to $102.2 mil- 
lion in 1967. Only Tanzania and Uganda 
had favorable balances in mineral trade. 
Because of the deficit in Kenya's mineral 
trade, the total mineral trade balance of 
the three countries had a deficit of $6.6 
million. That was an improvement, how- 
ever, compared with the 1966 deficit of 
$9.8 million. 

The value of total exports and mineral 
exports within the EACM, by countries in 
million dollars for 1967, is summarized as 
follows: 


Total Mineral exports (receiving country) 
EACM 
mineral Kenya Tanzania Uganda 
exports 
14.5 L2: 6.3 8.2 
. 6 0. 55⁵⁵ ree 06 
8.0 2.1 A 


The import and export tonnages handled at 
East African ports during 1967 totaled 7.4 
million deadweight tons (dwt), including 
3.5 million dwt of bulk oil (in 1966, 6.8 mil- 
lion dwt, including 3.3 million dwt of bulk 
oil). Oil bunkering in 1967 was as follows: 
Mombasa, Kenya, 468,471 dwt (133,026 
dwt in 1966), and Dar es Salaam, Tanzania, 
2,789 dwt (3,806 dwt in 1966). 


KENYA 


Kenya’s mineral industry remained rela- 
tively small in 1968. In 1967, mining and 
quarrying contributed about $4.68 million, 

1 Foreign mineral specialist (petroleum), Divi- 
sion of International Activities. 


3 Where necessary, values have been converted 
at the following rates: Kenya shilling 1. 


or 0.4 percent, to the country’s Gross 
Domestic Product (GDP), which was pro- 
visionally valued at $1,124 million at cur- 
Tanzania shilling 1, and Uganda shilling 1 — 
US$0.14 


3 East African Railways and Harbors. Annual 
Report. 1967. 1968, pp. 64-65. 
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rent prices;* the contribution in 1968 prob- 
ably was of the same magnitude. During 
the 1963—67 period, the GDP grew at the 
cumulative annual rate of 7.2 percent; by 
contrast, the value of mining and quarry- 
ing grew at the rate of only 0.3 percent. 
Statistics for the mining industry for 
1966, the most recent year available, are 
summarized as follows: Labor force, 1,138; 
expenditures, $4,010,476 (prospecting, 
$2,589,264; mine development, $674,668; 
mining and milling, $746,544); and Gov- 
ernment revenue from the industry for 
fiscal year July 1965-June 1966, $26,202, 
mostly from mining fees and royalties. Of 
the 304 mining claims existing at the be- 
ginning of 1967, 198, or 65 percent, were 
for nonprecious minerals; 182 of the total 
claims were in the Rift Valley Province. 


PRODUCTION AND TRADE 


In 1968 the value of mineral production 
was about $20 million, compared with 
about $16 million in 1967. Cement and 
soda ash continued to be the major mineral 
commodities produced, being valued at 
$10.4 million and $3.4 million, respectively. 
The Mombasa oil refinery processed im- 
ported crude oil valued at an estimated 
$20 million to produce products valued at 
an estimated $39.5 million. Coral limestone 
was also produced in 1968; it was last 
reported in 1962. 

In 1967 petroleum was the major min- 
eral commodity in both exports and im- 
ports. Exports of refinery products were 
valued at $18.9 million, compared with 
$16.7 million in 1966. Other significant 
mineral exports were soda ash, $2.9 mil- 
lion, and cement, $2.8 million. Imports of 
crude oil in 1967 were valued at $26.5 
million, compared with $25.5 million in 
1966. Imports of iron and steel semimanu- 
factures were valued at $15.2 million com- 
pared with $13.9 million in 1966. The 
value of mineral trade and total trade for 
recent years was as follows: 


Value (million dol'ars) 


Mineral Total 
commodity commodity 
trade trade 
Exports: 
1983; 8 22.7 132.1 
1 96ͤsoo0Q T 25.1 162. 6 
1901.2. 2222: 26.0 149.9 
Imports: 
1965... 8 50.4 249.3 
19869888 8 55.1 314.7 
% A 55.3 298. 5 
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COMMODITY REVIEW 


Metals.—Columbium-T antalum.—In Oc- 
tober the Government granted Péchiney-St. 
Gobain, a French company, a 2-year per- 
mit to prospect and mine columbium in a 
4-square-kilometer area at Mrima Hill, 
about 64 kilometers southwest of Mombasa. 
The Mrima Hill pyrochlore-bearing car- 
bonatite, reportedly one of the world’s 
largest columbium deposits, has been known 
since the mid-1950’s. It has not been mined, 
however, because the fine size of the colum- 
bium particles present (80 to 90 percent 
are smaller than 53 microns, 50 percent 
are smaller than 12 microns) makes the 
ore difficult to beneficiate economically.’ 
Péchiney-St. Gobain did not say how it 
intends to treat the ore. Total reserves of 
columbium are at least 38 million metric 
tons averaging 0.67 percent Cb9Os;; high- 
grade areas contain about 1.1 million tons 
averaging 1.75 percent CboOs.’ Reserves 
of rare-earth oxides are estimated at 6.3 
million tons averaging over 5 percent, and 
32 million tons averaging 1.1 percent. 

Uranium.—Late in the year, exploration 
for uranium-bearing minerals was begun 
by Società Minerali Radioattivi Energia 
Nucleare (SOMIREN), a subsidiary of 
Italy’s Ente Nazionale Idrocarburi (ENI). 
SOMIREN was granted a 54,000-square- 
kilometer concession in September in north- 
eastern Kenya, near the border with the 
Somali Republic. 


Nonmetals. Cement.—Additions to the 
cement plant of Bamburi Portland Cement 
Co., at Mombasa, increased the annual 
capacity from 400,000 tons to 500,000 
tons. The expansion program, costing about 
$2.8 million, is expected to be completed 
by mid-1969, when the capacity will reach 
700,000 tons per year. 

The rise in cement production in 1968 
reflects the continuation of the country’s 
building boom. The trend is expected to 
continue through 1969. The local raw 
materials used to produce cement in 1968 
included: Limestone, 103,000 tons; Kunkur 


* Republic of Kenya, Statistics Division, Minis- 
try of Economic Planning and Development. 
Statistical Abstract. 1968, pp. 31-82. 

5 Republic of Kenya, Mines and Geological 
Tepartment. Annual Report, 1966. 1968, pp. 


? Binge, F. W. and Joubert, P. (revised by 
J. E. Mason). The Mrima Hill Niobium Deposit, 
Coast Province, Kenya. Mines and cal 
Dept., Ministry of Natural Resources Inf. Circ. 
2, 1966, pp. 41-42. 

7 Page 36 of work cited in footnote 6. 
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Table 1.—Kenya: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1964 1965 1966 1967 1968 
Rerum, beryl ore "Pon weight. 1 17 
Gold- m. r, mine output, metal content 2,077 1,969 798 11 87 
mine output, metal content troy ounces.. 12, 480 11 „420 11,988 33,366 31,974 
Süver, mine output, metal eontent 0.... 47, „702 21 2247 19,008 3,088 2,769 
NONMETALS 
Abrasives, natural, n.e.s.: Corundum..................- NA ....... NA 25 43 
T ² ²˙m. ͤĩ0 ͤN—— c ems 185 128 66 511 
% ic ⁰˙· aZꝓßZ½yꝙdꝙꝗd ĩ . ee gu ED 86 98 212 856 
Carbon dioxide, natural...........----___.-.---...-.. 746 762 817 817 819 
Cement, hydraulic TERES thousand tons 422 484 484 479 545 
Gl ea ei ee ls 1,288 1,714 893 1,456 1,332 
p oo er eee eee 8,055 2,218 1,772 1,886 2,055 
eee ⁵ ⁰ ⁵ 164 402 535 
Gem stones, Precious and semiprecious, except diamond: ? 
Garnet *.. ce Se teehee kilograms - - NA NA 184 158 210 
Sapphire oce oe EH carats.. 2,204 4,212 9,525 8,808 28,055 
Gypsum and anhydrite, crude........................- 27,994 84,474 33,743 40,446 41,089 
Magnesite, crude._._........._.-.-.-__--.-.---.----- 70 67 42 68 
Meerschaun nnn kilograms 204 2,000 694 143 82 
mee "Tte prc ⁵ ⁵ . k a 1,438 1,089 798 122 — 
alt: 
Rók ooann Gets s te ote thousand tons 27 81 81 25 88 
i ete eee Occ 29 24 28 
Soda, raw crushed (Trona)........................... 2,220 2,048 2,468 9,224 2,288 
Soda Galt o 81,670 88,194 112,400 104, 155 117, 250 
Stone, sand, and gravel n.e.s.: Crushed and broken: Lime- 
stone, other than for cement.......................- 12,095 NA 16,734 19,041 18,275 
Vermieulilũe eslcXewouUScWes cus 94 22 76 251 279 
Wolastohnite. ̃ ↄ uut umcuude sea eue aub e duda EE. VEL 12 1,882 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: Refinery products: 
Gasoline, motor........ thousand 42-gallon barrels. . 1,827 1 2,247 *2,178 2,261 2,201 
Kerosneee 2 do 882 11,421 11,855 1, 646 1,591 
Distillate fuel oill“w“ſöN “!! do 1,671 »2,141 »2,289 2, 788 2, 954 
Residual fuel oll! do 6,012 1 6,645 176,280 6,580 6, 387 
Liquefied petroleum gas do 5 r 80 r 95 71 
Asphalt and bitumen do 64 r 172 r 226 806 252 
C!!! ⅛²»]ẽ; ͥͥů˖ P. k uL au do.... 10,518 » 12,706 12,378 18,647 18,479 
r Revised. NA Not available. 


! In addition to the commodities listed, lime, mica (all grades), and quartz and quartzite are produced, but 
the quantities are small or not avilable; in 1968, 628,046 tons of coral was produced. 


2 Small amounts of the following were also reported in 1968: Aquamarine, amethyst, 


and tourmaline. 
3 Quality (gem or industrial) not specified. 


Limestone (cement rock), 65,752 tons; 
shale, 89,534 tons; and volcanic ash, 3,919 
tons. | 


Fertilizer Materials.—Construction of the 
109,000-ton-per-year fertilizer plant planned 
for Mombasa was postponed indefinitely 
in 1968. It was considered uneconomical 
because of the relatively small domestic 
requirements and the need to import some 
raw materials. Triangle Fertilizer, Ltd., a 
consortium including the Government, was 
to have been the operator. 

Deposits of bat guano about ™ kilo- 
meter long and as much as 4 meters thick 
were found in caves in the Chyulu Hills, 
about 160 kilometers southeast of Nairobi. 
A dry analysis of the guano is as follows, 


chrysoprase, ruby, 


in percent: Nitrogen, 13.2; phosphate 
(P205), 11.0; potassium oxide (K2O), 3.5; 
calcium, magnesium, and sulfur, 6.5; or- 
ganic matter, 65.8. 


Mineral Fuels. — Petroleum. Through- 
put at the Mombasa refinery in 1968 
totaled about 14.1 million barrels, down 
slightly from 14.5 million barrels in 1967. 
During the year, British Petroleum-Shell 
Petroleum Development of Kenya extended 
their exploration to offshore areas north of 
Lamu, near Somali Republic. Late in the 
year the Government invited French in- 
terests to explore for oil in Kenya. 


8 The Journal of World Phosphorus and Potas- 
sium. No. 34, March/April 1968, p. 49. 
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Table 2.—Kenya: Exports of mineral com- 
modities to countries outside the East 
African Economic Community ' 


(Metric tons unless otherwise specified) 
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Table 3.—Kenya: Imports of 
mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Commodity 1966 1967 Aluminum, metal, including alloys: 
Unwrou ght 3 
W Semimanufactures 5 666 678 
Aluminum, metal, including , d wast da 62 48 
alloys: Semimanufactures...... ...... 6 Semimanufactures. ........- 323 221 
Dry ume Den ore and 1g Gold bullion... troy ounces.. 7,084 6,748 
Copper, metal, including alloys: z:: 1 6,748 6,888 
5 and semimanu And Meta eee í : 
Gold motal; unworked or party „ 00 . 1 p 
worked . troy ounces.. 12,019 26, 942 similar mate Ns, 1.528 1.862 
Iron and steel, metal: Steel, primary forms: "TN : 
de FFF s 15 Ingots and other 27 151 
mimanuiactures. --- Semimanufactures.... 82, 735 644, 117 
Silver, metal, including alloys T Lead, all forms 210 912 
troy ounces.. 924 uis : iaclaudine allova. — 
Other, nonferrous metals, scrap... 2,868 2,247 V . 2 
NONMETALS Tin, all form long tons 77 28 
8585 uu 12 pass 169,534 221,189 Zine, all forms 1,185 1,046 
atomite and other infusoria CCG : 4 
earths J TT6 184 Other, none Meal SOTAR ess i ui 
—229———— Abrasives, natural, n.e.s.: Grinding 
Salt and brin ess 165 774 and polishing wheels and stones. 29 Am 
Sodium compounds, soda ash, bestos 55 
8 sodium 5 5535 108,151 985139 77! cc eA UY 611 884 
tone, sand and gravel. ......... Clays and clay products, refrac- 
MATERIALS clay bricks) ))) 1,146 
Petroleum refinery products; Feldspar, fluorspar, cryolite and 
Gasoline chiolite......._-._------------ 8,857 4,896 
thousand 42-gallon barrels. . 241 249 Fertilizer materials, manufactured: 
Kerosine............- do- 189 729 Nitrogenou s $1,182 29, 266 
Distillate fuel oil. .... do 448 865 Phosphatic 21.000 15.64 
Residual fuel oil do 3,467 4,615 Potae TEE AE 841 771 
Liquefied petroleum do- 4 1 Other, including mixed 18,175 19,078 
Ap. i — 9 — eee S da 
Mica, crude, including splittings 
1 Exelud 25 and waste 1 
xciudaes reexports. Salt and bri nes 5,488 5, 046 
Stone, sand and gra vel! 775 618 
Sulfur, elemental, all forms. 1,482 258 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal, all grades, TEVERE 
briquets EEEE E —— 47,486 48,898 
Coke and semicoke.....--------- 1,888 »2 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels.. 18,688 14,228 
Refinery products: 
Gasoline do 281 129 
Kerosine -Â.- do 681 
Distillate fuel oil. do 118 422 
Residual fuel oil. do 2 248 
Lubricants do 119 154 
Other do 155 82 
TANZANIA 


In 1968, Tanzania's mineral industry was 
once again dominated by diamond, the in- 
dustry's chief contributor to foreign ex- 
change earnings and a major contributor 
to the economy. The importance of dia- 
mond declined, however, because the richer 
deposits have been depleted. Other min- 


eral resources were being evaluated to 
determine the feasibility of future develop- 
ment. The mineral industry labor force in 


® Mineral Resources Division, Ministry of 
Commerce and Industries. Review of the Mineral 
Industry of Tanzania for the Year 1968. Dodoma, 
1969, 9 pp. This report provided a large amount 
of information for other parts of this subchapter. 
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1966 totaled 9,549 (8,106 surface workers, 
1,443 underground) ; diamond mining em- 
ployed 2,408, gold mining, 1,764, and tin 
mining, 1, 744.“ 

During the year Soviet geologists assessed 
the possibilities of establishing a cement 
factory in the Mwanza area, and of ex- 
ploring for oil along the coast. More Soviet 
geologists are expected to arrive in 1969 
and prospect for the Tanzanian Govern- 
ment for 4 years under the terms of a 
technical credit agreement signed in 1967. 

Late in 1968 the Government received a 
report about Tanzania's iron ore resources 
from a team of Chinese Communists who 
made the study in early 1966. The contents 
of the report were not disclosed. Another 
Chinese Communist team studied the coal 
resources during the same period, and a 
report is expected. 


PRODUCTION AND TRADE 


The value of Tanzania's mineral produc- 
tion, excluding petroleum products, de- 
clined to about $25 million in 1968, com- 
pared with about $36 million in 1967. 
Diamond production was valued at about 
$19 million, down from $31 million in 
1967. 

In 1967, as in previous years, diamond 
was the chief mineral export, accounting 
for $31.2 million as compared with $25.3 
million in 1966. All diamond exports were 
to the United Kingdom. Exports of petro- 
leum products totaled $18.6 million; these 
were products that were either reexported 
or made from imported crude oil. 

The major mineral imports in 1967 con- 
tinued to be iron and steel semimanufac- 
tures, $17.6 million ($7.1 million in 1966); 
crude oil, $9.5 million ($3.6 million in 
1966); and petroleum refinery products, 
$5.2 million ($4.4 million in 1966). The 
value of mineral trade and total trade for 
recent years follows: 


Value (million dollars) 


Mineral Total 
commodity commodity 
trade de 
Exports: 
1965..........-.-- 25.8 175.8 
198890 X 84.1 221.5 
1201 F 52.8 217.5 
ports: 
19688 15. 5 140.1 
1966.............- 20.3 179.9 
196777722 36.1 182.1 
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COMMODITY REVIEW 


Metals.—Gold and Silver.—Gold pro- 
duction was largely by Buhemba Mines 
Ltd. Throughput at the company's mill 
totaled 57,193 tons in 1968, up from 
55,475 tons in 1967. The gold recovered, 
however, totaled 16,245 troy ounces as 
compared with 16,861 troy ounces in 1967. 
Development plans for 1969 include ex- 
ploring the reef down dip in the north 
section of the mine. Failure to find more 
ore in that area would mean that the mine 
will close at the end of 1969. 


Small-scale mining continued in the 
Geita, North Mara, Nzega, Lupa, and 
Mpanda areas. 

Mineral exploration of the Lake Victoria 
Goldfield, undertaken jointly by the United 
Nations Special Fund and the Mineral 
Resources Division of the Government of 
Tanzania, was completed in May and a 
report was being prepared. The Mineral 
Resources Division drilled in a gold-quartz 
mineralized area about 20 miles south cf 
Geita. The results indicate the presence of 
enough gold to make the opening of a 
small mine a possibility. 


Iron and Steel.—During the year the 
National Development Corporation (NDC) 
gave the Danielli Group of Italy a $1.5 
million contract to build a 10,000-ton-per- 
year steel rolling mill at Tanga.” Scheduled 
to be operational in 1970, the plant will 
initially manufacture reinforcing bars and 
sections; later, an electric melting furnace 
and a wire drawing plant are to be added. 
The plant will be operated by National 
Steel Rolling Mill, Ltd., which is comprised 
of NDC (80 percent) and the Danielli 
Group (20 percent). 


Tin.—The Kaborishoke mine of Kyerwa 
Syndicate Ltd. resumed active mining oper- 
ations under new management in March. 
Operations had been suspended at the end 
of 1967 because of declining ore grades 
and rising production costs. The mine is 
the country’s largest producer of tin con- 
centrate. The ore treated at the mine in 
1967 averaged 1.19 pounds tin oxide per 
ton. The reserves on the company’s lease 
have been estimated to total 15 to 20 mil- 


10 Ministry of Industries, Mineral Resources 
and Power, Mineral Resources i Annual 
Report 1966. Dar es Salaam, 1969, p. 87. 

E dea Bulletin. No. 5328, HOS 80, 1968 
p. 18. 
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Table 4.—Tanzania: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity ! 1964 1965 1966 1967 1968 
METALS 
Gold, mine output, metal content troy ounces.. 93,040 90,819 55,478 *18,528 17,478 
Silver, mine output, metal content..............- 0.... 25,829 22,865 10,572 2,294 2,887 
Tin, concentrate... -- long tons 287 r 380 r 482 46 827 
Tungsten, concentratGkGkGkktt4444«4õẽ nnn ee r 11 r 48 r 91 
NONMETALS 
Abrasives, natural, n. e.s z NA IIͤßÜð5³³ dez 
Clays: 
Denen mde 8 r 51 208 ....... 
Kaolin (including china clay) --................... 111 r 167 r 290 812 606 
Cement, are  mebmed auenak 47,681 146,918 156,381 
Diamond: Gem and Industrialllnnnnnnn carats.. 668,770 * 756,969 946,656 » 926,757 702,895 
Gem stones: ? Precious and semiprecious, except diamonds 
lograms - 956 11,849 *8,000 „7,679 15,021 
Gypsum and anhydrite, erude --- 2,957 :6,224 78,241 15,479 4,461 
e (quicklime and hydrated lime 2,169 :4,588 75,441 5,1 6,950 
Magnesite, crude... ------ -0an 495 11,426 :4,560 2,088 1,447 
Meerschaumnmmdeenammwꝓw LL -2222.-222 -...-.. 16 r 11 r 6 56 1 
Mica: 
Sheet... Sosa ͥwmF LN LLL 8 248 r 104 t 90 277 72 
Ü ⁵ ³ÜÜ ³] ⁵] . Le r 168 399 126 289 
quart C6 — ̃ ʃ[:::.:.:;.. ⅛˙²¾ꝛ»V.. ³³ ⁊è y ß iw 1,417 2,089 
It, all types thousand tons 83 r 40 t 42 80 
Stone, ornamental: 
Ar.... ³ðZv ĩ⁵ĩ 8 457 r 64 11 r 8 3 
Amethystine quartz TJ] esitada 5 8 
Travebtihné ..o-cllce-uekemzecemenswdenune mens NK 17 22ͤ eae 
Vermiculit᷑ cell le ccc cc ce cere eere ce een 181 98 t 265 91 80 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bitum inous =-->- --2-2---=- thousand tons 1 2 2 2 3 
Petroleum: Refinery products: 
Gasoline, motor thousand 42-gallon barrels.. ....... ....... 377 911 927 
Kerosine 3 3 )) acie qe * 68 284 261 
Jet Iuel..-:2.l2-kc9 camus ͤĩͤ . RE RE E dOzzac. ewexaesx Kem QsEE e 168 822 800 
Distillate fuel oils: 
Gas oil NUR PER NE 00.226. denpa adaa e 498 1,424 600 
Diesel 0il....................- „ % m amose’ 301 
Residual fuel oil: eee Uü sss eccess 8 e 671 1,986 2,212 
Liquefied petroleum gas 3 %% 8 20 8 87 
1%ͤĩõĩ? ĩ ²ꝗ e ws 9999%7%.;;ö;é*a AA 8 91, 797 4,916 4,628 


* Estimate. r Revised. NA Not available. 


1 In addition to commodities listed, construction materials such as clay, sand, gravel, and stone are produced, 


but quantitative data are not available. 


? Includes amethyst, aquamarine, chrysoprase, corundum, garnet, ruby, sapphire, tourmaline, zircon, and 


zoisite. 
3 Corundum-zoisite. 


lion tons averaging 0.5 pound tin oxide 
per ton.“ 


Nonmetals.—C ement.—Long-range plans 
were being formulated in 1968 to raise the 
capacity of the cement plant of Tanzania 
Portland Cement Co. Ltd. to about 400,000 
tons per year by 1974 to meet estimated 
future domestic needs." The cost of such 
an expansion would be about $4 million. 
The plant is at Waza Hills, near Dar es 
Salaam. 

During 1968, the company mined about 
250,000 tons of coral limestone and 1,060 
tons of gypsum; it purchased about 4,150 
tons of gypsum from local producers. 

Diamond.—Williamson Diamonds, Ltd., 
and its two subsidiaries, New Alamasi Ltd. 


and Kahama Mines Ltd., continued to be 
the major producers of diamond. William- 
son Diamonds Ltd., operating at Mwadui, 
mined a total of 3.3 million tons of ore 
averaging 20.1 carats per hundred tons. 
This represents a decrease in grade of 
ore as compared with that during 1967— 
27 carats per hundred tons. The decrease 
was anticipated in the mining plan. Exten- 
sive sampling of the tailings dump showed 
that recrushing and retreating the tailings 
would be uneconomical. Although the price 
of rough gem diamond increased near the 
end of 1968, the average price per carat 


1?'Tanzania Trade and Industry. Tin Mining 
in Tanzania. No. 22, April/June 1968, p. 35. 

18 Jenga: Magazine of the National Develop- 
ment Corporation. No. 2, 1968, p. 21. 
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Table 5.—Tanzania: Exports of mineral 
commodities to countries outside the 
East African Economic Community * 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum, metals, including 
alloys: Semimanufactures. ..... 185 148 
Gold, metal, unworked or partly 
worked „ troy ounces.. 55,991 18,486 
Iron and steel, metal: 
JJ 2,320 3,691 
manufactures. ......... 887 337 
Silver, metal, including alloys 
troy ounces.. 10,572 2,293 
Tin, ore and concentrate 
long tons 487 585 
Tungsten, ore and concentrate 11 4T 
Other, nonferrous metals, scrap... 1,119 541 
NONMETALS 
Artstonemmé eee 11 8 
Cement 4,607 17, 682 
mond, all grades carats.. 905, 670 987,605 
gypsum and plasters...........- 55500 
be hte ata, Sasa iu m c LIE 12 7 
Magnes ite 1,096 ...... 
Mica, all form 498 266 
Precious and semiprecious stone, 
except diamond: 
Ruby and sapphire 34i 
ograms.. 241 ...... 
Other. .............- do.... 2,818 ...... 
Salt and brines................- 12,491 11,089 
Stone, sand and gravel.......... ....... 9 
MINERAL FUELS AND 
RELATED MATERIALS 
N products: 
thousand 42-gallon barrels. . 32 795 
Kerosine............. do.... 6 252 
Distillate fuel oil do.... 30 728 
Residual fuel oil. 0..-- 273 813 
Other: Asphalt an 
8 Os. Geekdad 1 


1 Excludes reex 
3 Corundum-zo hüte r. rock; ineludes rough amethyst- 
ine quartz. 


realized by the company was less than in 
1967 because of a decrease in the average 
size of the diamond recovered during the 
year. 

The company began prospecting on a 
license it received during the year to a 
50-square-mile area in the Chunya District, 
where previous bulk sampling of river 
gravels revealed the presence of micro- 
scopic diamonds. 
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Table 6.—Tanzania: Imports of 
mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 


METALS 
Aluminum, metal, including alloys: 
F 8,408 6838 
Semimanufactures 348 201 
Copper, metal, including alloys: 
Unwrought 
Semimanufactures.......... 105 
Gold bullion. ...... troy ounces.. 3,676 
Iron and steel: 
Ore and concentrate 1,485 j 
Metal: 
, E 21 
Pig iron, ferroalloys, and 
similar materi 
Steel, primary forms: 
Ingots and other 
Semimanufactures. . 
Lead, all forms 


unwrought..................- 1 ...... 
Tin, all form long tons 17 21 
Zinc, all form 1,186 1,124 
Other, nonferrous metal scrap.... 171 130 
NONMETALS 
Abrasives, natural, n.e.s., grinding 
and polishing wheels and stones. 25 42 
Abet 58 8 
Cement 2,321 3,487 
Clays and clay products, refrac- 
tory products (including nonclay 
IIb —“r 1,030 
ipte fluorspar, cryolite and m 
Fertilizer Tae manu- 
Nitrog nern 8 14,141 11,245 
E hosp CCC 94 188 
Potassic S2 a a ᷣ ͤ d emia m 1 ?, 858 1 9 464 
Other, including mixed 6,687 8,481 
Graphite, natural..............- 8 11 
117;;§;r ꝛmum 1,000 840 
Mica, crude, including splittings 
and waste 10 10 
Salt and brines. ...............- 4,443 8,190 
Stone, sand and gra vel 869 535 
Sulfur, elemental, all forma 559 278 
MINERAL FUELS AND 
RELATED MATERIALS 
Coal, all gracon, including 
briqu Uii oe cee 187 111 
Coke and semicoke ..------- 168 
Petreleum: 
Crude and partly refined 
thousand 42-gallon barrels.. 2,116 4,948 
Refinery products: 
Gaso e Tem do.... 842 261 
Kerosine do 268 
Distillate fuel oil. do 249 446 
Lubrieants .... do 67 78 
Other 0 ..- 12 15 


The heavy media plant of New Alamasi 
Ltd. operated throughout the year; earlier 
problems had been resolved. It treated a 
record 623,000 tons and recovered an 
average of 5.5 carats per hundred tons 
treated. The unit cost per ton mined and 
treated was about 4 percent less than that 
in 1967. 

Kahama Mines Ltd. continued to oper- 
ate at a loss. Compared with 1967 levels, 
however, the loss was reduced because of 
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a decrease in maintenance and operating 
costs and an increase in the tonnage treated 
(258,000 tons, compared with 248,000 
tons in 1967) and in grade (5.2 carats per 
hundred tons, compared with 4.7 carats 
in 1967). The life of the mine is another 
2 years. 

Other Gem Stones.—During the year, 
National Development Corporation and 
International Gems (Luxembourg) made 
plans to build a gem stone cutting factory 
at Arusha.“ The plant will be the first of 
its kind in the country, and will be a 
means of increasing foreign exchange earn- 
ings by enabling finished gem products to 
be exported. The official gem valuation and 
marketing organization that was created 
by legislation in 1967 had not been estab- 
lished by yearend 1968. 

There were no reports of economic finds 
of tanzanite, a gem variety of zoisite and 
a new addition to the gem stone family. 
Small quantities of tanzanite were found 
in 1967 northwest of Tanga, near the 
border with Kenya. 

Fertilizer Materials.—The National De- 
velopment Corporation and Kloeckner- 
Humboldt of West Germany have formed 
a 60—40 joint venture, Tanzania Fertilizer 
Corporation, Ltd., to build a $16.5 million, 
105,000-ton-per-year fertilizer plant near 
the Dar es Salaam petroleum refinery. 
Most of the capital will be provided by 
Kloeckner-Humboldt as a loan repayable 
over 13 years at an interest rate of 6 
percent. The plant is scheduled to be 
operating by mid-1970. Annual output 
wil consist of complex NPK fertilizer 
(45,000 tons), ammonium sulfate (20,000 
tons), a diammonium phosphate (15,000 
tons), and granulated triple superphosphate 
(25,000 tons) 35 

Meerschaum (Sepiolite) and Bentonite. 
—Meerschaum production from the Sinya 
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Mine (Lake Amboseli) reached a new low 
during the year because mining operations 
were hindered by a high water table. 
Although meerschaum and bentonite were 
produced in 1967 from the salt flats at the 
southern end of Lake Natron, neither wa: 
reported to have been mined in 1968. The 
mining company, Tanganyika Meerschaum 
Corporation Ltd., was taking steps to 
market both commodities. 

Salt.—Salt production, particularly from 
coastal salt works, was greatly hampered 
during the first part of the year by heavy 
rains. Salt production along the coast 
totaled about 6,400 tons, approximately 
half the 1967 production. Production in- 
land by Nyanza Salt Mines Ltd. rose 
slightly to about 12,400 tons despite exten- 
sive flooding during April and May, which 
isolated the source of fuelwood used in the 
evaporation process. The country's stocks 
of salt were depleted during the year. 


Mineral Fuels.—Petroleum.—Crude oil 
throughput at the Dar es Salaam refinery 
of Tanzanian Italian Petroleum Co. aver- 
aged 13,520 barrels per day in 1968, 
slightly below its rated capacity. 

An 8-inch, 1,700-kilometer-long refined 
products pipeline was completed during 
the year. It connects the Dar es Salaam 
refinery with N'Dola in Zambia’s copper 
belt and replaces trucking as a means of 
transporting oil products from "Tanzania 
to Zambia. The line has a rated capacity of 
9,000 barrels per day, but it is designed to 
carry up to 13,000 barrels per day. There 
are six pumping stations. Tanzama Pipe- 
lines, Ltd. (Tanzanian Government, 33.3 
percent; Zambian Government 66.7 per- 
cent), will operate the line; the Tanzanian 
shareholding is to be transferred to the 
National Development Corporation. 


UGANDA 


PRODUCTION AND TRADE 


Copper mining and smelting remained 
Uganda's chief mineral industry in 1968. 
The mineral industry employed an esti- 
mated 8,000 persons, including about 6,000 
in the copper industry. Mineral production 
in 1968 was valued at $25.6 million, com- 
pared with $29.5 million in 1967. Produc- 
tion of blister copper was valued at $19.4 


milion, up from $16.5 million in 1967. 
Mineral exports in 1967 were dominated 
by blister copper, which was valued at 
$15.3 million. Mineral imports in 1967 
were chiefly iron and steel semimanufac- 
tures, which were valued at $5.6 million. 


14 Jenga: Magazine of the National Develop- 


ment Corporation. No. 3, 1968, p. 14. 
16 Jenga: Magazine of the National Develop- 
ment Corporation. No. 2, 1968, p. 21. 
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The value of mineral trade and total trade 
for recent years was as follows: 


Value (million dollars) 


Mineral Total 
commodity commodity 
trade trade 
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In 1968 the Uganda and West German 
Governments concluded an agreement 
whereby West Germany will provide tech- 
nical aid for two projects, one of which is 
to map Ugandan mineral resources over a 
2-year period. The mapping project is 
expected to cost $840,000. 


Exports: A group of Japanese industrialists repre- 
1968 uen 28.4 175.6 . : ; 
196686 17.0 184.6 senting Japan's Society of Newer Metals 
noxa — g 16.8 181.0 visited Uganda in search for sources of 
19685858. 8.9 114.4 ore of beryllium, columbium, tantalum, 
5353555500 ics he lithium, and other minerals. No trade 
5 ° i agreements were reported. 
Table 7.—Uganda: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1964 1965 1966 1967 1968 
Beryllium, beryl EE arip gross weight. 894 192 248 314 361 
Bismuth, mine output, metal content kilograms.. ....... ......- 64 481 1,097 
Columbium and tantalum, ores and concentrates, gross 
Ter R:ñj½¼ MAN ograms 5,832 8,130 11,180 27,108 27, 000 
Cop; ds per) blister, primar 18,260 17,141 16,098 14,426 15, 597 
mine output, metal content troy ounces.. 36 14 35 
ios and steel, steel sem ufactures . thousand tons 10 13 22 24 26 
Tin, mine output, metal content long tons 217 178 122 111 228 
Tungsten, mine output, metal content 49 71 80 98 
NONMETALS 
Cement, hydraulic thousand tons 73 181 121 189 156 
Fertilizer materials: Crude (naiur: sas trae Apatite_ r 174,628 7 196,272 170, 440 146,719 * 142,240 
Lime (quicklime and hydrated lime) thousand tons 12 20 4 185 20 
Lithium minerals: Amblygonite. ...................... 20 20 171 44 
Salt, evaporatoe “lll thousand tons 8 8 2 NA ...---- 
* Estimate. r Revised. NA Not available. 
! Exports. 


Table 8.—Uganda: Exports of mineral com- 
modities to countries outside the East 
African Economic Cominunity * 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
Beryllium, beryl ore and 
concentrate..........---.-.-. 225 815 
Copper metal, in and other 
3 15,799 14,975 
iron. and steel, metal, semiman- 
ufaeture s P Eris id 591 
Tin, ore and concentrate 
long tons. 204 189 
Tungsten, ore and eoncentrate 106 148 
Other, nonferrous metals, scrap... .....- 988 
NONMETALS 
Asbestos -2...2 -222--»..- 2 
Cement... ....-lase-cme nipeni 8,988 5, 522 
Salt and bri ness 1,162 1,641 
1 Excludes reexports. 


COMMODITY REVIEW 


Metals.—Copper and Cobalt.—Kilembe 
Mines, Ltd., the country’s only copper 
producer and the major mining company, 


mined about 1 million tons of ore in 
1968.“ The tonnage of ore milled in 1968 
rose to 926,760 tons, about 7 percent more 
than in 1967. The grade of ore dropped, 
however, from 1.91 percent in 1967 to 
1.85 percent in 1968 largely because of a 
decline in the output of high-grade ore 
from the Northern Ore Deposit. 

Exploratory drilling totaled 92,985 feet 
as compared with 84,924 feet in 1967. 
Development work of all types totaled 
50,711 feet in 1968, down from 54,300 
feet in 1967. Drilling at Bukangama out- 
lined a low-grade mineralized zone near 
the surface. Drilling and exploratory drives 
at Buhunga indicated that the area was a 
promising source of a large amount of ore 
for the future. 

The reserves and tenor of ore in 1968 
were as follows: Proved, 4.4 million tons 


16 Kilembe Copper Cobalt Ltd. Annual Report. 
1968, 9 pp. 
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Table 9.—Uganda: Imports of 
mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 
Aluminum, cct „including alloys, 
semimanufactures 7 485 376 
Copper, metal, including alloys: 
Unwrought 77 — 8 17 
Semimanufactures 161 75 
Gold bul lion troy ounces.. 3,810 2,745 
Iron and steel: 
Metal: 
SÜö§;—u n!]. mods 6 
Pig iron, ferroalloys, and 
similar materials 580 576 
Steel, primary forms, ingots 
and e ecco, eaeeus 
Semimanufactures. ......... 81,870 42,092 
Lead, all forme 120 122 
Tin, all forms long tons 26 22 
Zinc, all forms 1,804 1,264 
Other, nonferrous metal scrap - - 8 7 
NONMETALS 
Abrasives, natural, n.e.s.: Grinding 
and polishing wheels and stones. 18 ues 
Asbestos g- 1,489 776 
Sent 476 674 
a and SAY products, refrac- 
PA aey ducts (including non- 
eld JJ. Fc ge cee 1,886 
Feldspar, fae cryolite, - 
Chile cece cde 1,280 1,520 
Fertilizer materials, manufactured: 
itrogenous..............-. 5,956 7,866 
Phosphatic................- 998 973 
Potassic................... 633 1,499 
Other, including mixed 5,248 6,718 
Graphite, natural...............  ....-- 
Lim8. 2. c v Ear dE 
Salt and brines.............-..- 82,262 26,887 
Stone, sand and grave ll. 158 774 
Sulfur, elemental, all forms....... 5,989 2,790 


MINERAL FUELS AND RELATED 
MATERIALS 
Coal, all grades, including 


briquets 3% x 60 67 
Coke and semicoke -------- 17 864 
Petroleum: Refinery products 

thousand on barrels... 118 156 
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at 1.92 percent; probable, 1.2 million tons 
at 2.34 percent; possible, 1.7 million tons 
at 1.97 percent. 


Early in the year, Kilembe Mines, Lid, 
announced that it had signed an agreement 
with Nippon Mining Corporation of Japan 
for the sale of the entire copper production 
of Kilembe Mines over a 5-year period 
beginning in 1968. The copper is to be 
sold at prevailing world prices; copper 
exports over the period are estimated to 
total about $72 million. The agreement 
reportedly stemmed from talks between the 
Uganda and Japanese Governments re- 
garding Uganda’s adverse trade balance 
with Japan. 

More than 900,000 tons of cobalt con- 
centrates assaying at 1.35 percent cobalt 
are stockpiled at Kasese." The prevailing 
low market prices for cobalt make treat- 
ment of the concentrates uneconomical. 
The cobalt is a byproduct of copper mining. 


Nonmetals. — Fertilizer Materials. Re- 
serves of phosphate rock have been esti- 
mated at 50 million tons at Bukusu and at 
130 million tons at Sukulu.” 


17 Njonjo, C. E. Kilembe Copper Mines. Sikio: 
The Staff Newspaper of East African Railways 
and Harbors, No. 226, June 15, 1969, p. 10. 

18Journal of Mines, Metals and Fuels (Cal- 
cutta, India). V. 16, No. 8, March 1968, p. 95. 


The Mineral Industry of 
North Korea 


By R. A. Pense! 


North Korea depends heavily on mining 
and metallurgy to support its moderately 
industrialized economy, which already pos- 
sesses well-established heavy machinery and 
machine tool industries. While few mineral 
developments of significance took place 
in 1968, the country continued to be a 
mineral and metal producer of second- 
rank importance in the Far East, well 
ahead of South Korea, although not com- 
parable to mainland China or Japan. In 
particular, output of graphite, magnesite, 
and tungsten was again prominent by 
world standards. Barite, lead, zinc, pyrite 
and talc-soapstone-pyrophyllite were also 
of some global importance. Domestically, 
iron ore and anthracite were significant 
from the viewpoint of supporting North 
Korea’s medium-scale iron and steel in- 
dustry. 

In the 1968 draft budget of about 5,233 
million won, total expenditure on capital 
construction was to increase 50 percent 
over that of the previous year. The flow- 
ing mineral-related industries were to re- 
ceive capital allocation increases over 1967 
levels, as follows, in percent: Mining and 
power combined, 60; metallurgy, 160; 
chemicals, 50; and building materials, 190. 
Among the few specific construction proj- 
ects mentioned were several new facilities 
at the Kimchaek steel plant, iron-producing 
units at the Kangson steel plant, a stain- 
less steel plant, and a petroleum refinery. 
Emphasis in mineral industry development 
seems to have been placed on (1) the con- 
tinuation of various projects already under 
construction or previously planned; (2) 
expansion of outputs from selected mines 
where the greatest results could be most 
readily obtained; and (3) the improvement 
of operating procedures at metallurgical 


installations aimed at more efficiently using 
existing equipment and raw materials. 

In mining, production increases were to 
result from accelerated development of 
several recently constructed apatite (phos- 
phate) mines, the more concentrated work- 
ing of older sections of a number of coal 
mines and the sinking of new shafts, and 
an expansion of iron ore mines in the 
western part of the country. Overall, great 
stress was placed upon rock tunneling and 
open-pit mining. In steelmaking, the adop- 
tion of advanced methods of raw material 
feeding, better furnace heat control, greater 
employment of oxygen blowing, and use 
of higher grade refractories were urged. 
Fuller production from rolling facilities 
turning out thin steel sheets and tin and 
zinc plate was demanded. Intensive efforts 
were directed towards the collection of 
steel scrap, apparently with some success. 
Improvement in yields from nonferrous 
smelters through remodeling and expansion 
was asked. The cement sector was enjoined 
to increase capacity and operating effi- 
ciency. The fertilizer sector was called 
upon to raise output more than 50 percent 
over 1967 output. Throughout all these 
injunctions the longstanding objective of 
making North Korea's industry as self- 
sufficient as possible through better use of 
indigenous mineral resources, particularly 
iron ore, anthracite, and apatite, was con- 
stantly reiterated. 

Geological survey work was pushed with 
emphasis placed on obtaining immediate 
results from exploration around existing 
mines. Special attention was to be given 
to new coal mines in the west and recently 
opened nonferrous mines in Hwanghae- 


1 Research specialist, Division of International 
Activities. 
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Pukto Province. Search for large deposits 
of nonferrous metals, apatite, and high- 
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quality coal were also declared priority 
tasks. 


PRODUCTION 


Gross industrial production was sched- 
uled to rise 24 percent in 1968. Although 
no overall claims were made at yearend, 
scattered reports indicate that a significant 
increase did occur. Final results for 1967 
allegedly showed that the planned indus- 
trial increase of about 13 percent had 
actually reached 17 percent, the highest 
annual increase recorded under the present 
7-year plan (1960—67), whose termination 
has been prolonged to 1970. Individual 
mineral commodities singled out for ex- 
pansion in 1968 were, with their planned 
increases over 1967 levels in percent: Pig 
iron, 36; steel, 33; cement, 20; coal, 20; 
and fertilizers, 60. 


Coal, which had a 7-year plan target of 
23 to 25 million metric tons annually, 
allegedly succeeded in reaching its goal. 
The 7-year plan objective of 1.5 to 1.7 
million tons yearly of chemical fertilizers 
was not attained in 1968 as hoped for. 
Overall production of major nonferrous 
metals, also scheduled to meet undisclosed 
7-year targets in 1968, seemingly fell short 
too. Other major known long-range mineral 
commodity targets probably approached 
but not reached in 1968 included 7.2 mil- 
lion tons of iron ore, 2.2 million tons of 
pig and granulated iron, 2.2 million tons 
of steel ingots, 1.7 tons of rolled steel, and 
4.0 to 4.5 million tons of cement. 


THE MINERAL INDUSTRY OF NORTH KOREA 
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Table 1.—North Korea: Production of mineral commodities ' 


(Thousand metric tons unless otherwise specified) 


Commodity? 


METALS 
Cadmium, mine metrie tons 
Copper: 
e . . Ruziu E 
EleetrolpttitOe.ñ⸗ 
GG! lE ERAS thousand troy ounces.. 


Iron and steel: 
Iron ore and concentrate 
Pie ron * a. seis eee ⁵¼⁰0ꝛ ie swa de s 
r TR 
Rolled steel 
Ferroallo ye 


Smelter, primarFFx̃̃ 
Nickel, eleetrolytie - metrie tons 
Séͤéê ꝛ%Ü m 8 thousand troy ounces.. 
a aa concentrate..............- metric tons 

inc: 


ee e . bs dam cae 
PIII... 


r Revised. 


1964 1965 1966 1967 1968 
100 100 100 105 105 
10 10 12 12 12 

10 10 12 12 12 
160 160 160 160 160 
4,800 5,900 6,000 6,500 7,000 
1,340 1,450 1,500 1,750 2,000 
1,132 1,280 1,300 1,450 1,750 
950 1,080 1,100 1,300 1,500 
80 3 3 45 50 
55 60 60 65 70 
45 50 50 55 55 
500 1,000 1,000 1,000 1,000 
650 650 650 700 700 
4,000 r 4,000 4,500 4,500 4,500 
100 105 105 115 115 
70 75 75 80 80 
200 200 250 250 300 
70 80 100 r 110 110 
2, 610 2,400 2,500 2,600 2,700 

30 80 30 80 8 
70 70 75 75 75 
900 900 1,000 r 1,250 1,250 
400 400 450 r 600 600 
420 450 500 500 500 
400 500 550 550 550 
40 50 50 r 60 60 
11,200 14,500 15,500 17,000 18,500 
8,000 8,000 8,800 4,200 ,900 
800 800 200 200 200 
14,500 17,800 19,500 21,400 23,000 
1,400 1, 500 1,500 1,800 2,000 


1 All figures are estimated, except for 1964 iron and steel and coal items. 

? Many other mineral commodities are produced but reasonable output estimates cannot be made. These 
include antimony, beryl, bismuth, chrome, cobalt, manganese ore, mineral sands (ilmenite, zircon, columbite, 
rutile, monazite), minor and rare metals (selenium, tellurium, germanium, indium, silicon), molybdenite, 
alum, arsenopyrite, asbestos, boracite, clays, kaolin, lepidolite, limonite, mica (phlogopite), and silica (in- 


cluding glass sands). 
3 80 to 90 percent believed converted to metal. 
* Includes Krupp-Renn granulated iron. 


§ Includes low-calorie coal, much of which might be classified as low-rank coal. 


TRADE 


According to the Far Eastern Economic 
Review, total North Korean commodity 
trade was estimated at $450 million in 
1967. The U.S.S.R., mainland China, and 
Japan were the principal trading partners. 
Minerals and metals, including iron and 
steel items, a number of nonferrous metals 
(particularly lead, zinc, cadmium, and 
silver) and various nonmetallics (princi- 
pally barite, cement, magnesite, magnesia 
clinker, and talc) remained important ex- 
port commodities. Petroleum products, coke 


and coking coal, ferroalloys and ferroalloy 
minerals, and mineral processing equip- 
ment continued to be priority import prod- 
ucts. Ás official trade data were not pub- 
lished by North Korea or by mainland 
China, imports of most minerals and metals 
of North Norean origin as reported by the 
U.S.S.R. and Japan have been used in 
table 2; their recorded exports to North 
Korea are discussed separately. | 

Trade with the U.S.S.R., North Korea's 
most important trading partner, increased as 
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planned in 1967, the first year covered by 
a 4-year trade agreement. Among the min- 
erals and metals reported by the U.S.S.R. 
as imported from North Korea, substan- 
tially more pig iron, rolled steel, barite, 
magnesia clinker, and talc were received 
in 1967 than in 1966. Exports of U.S.S.R. 
metals to North Korea, with their 1966 
quantities in parentheses, included ferro- 
alloys (mostly ferromanganese and ferro- 
chromium), 6,900 metric tons (6,000 tons); 
steel pipes, 3,100 tons (2,200 tons); other 
rolled steel, 6,200 tons (3,300 tons); and 
nonferrous metals and alloys (nearly all 
aluminum), 2,500 tons (1,500 tons). In 
addition, about 20,000 tons of manganese 
ore and 8,000 tons of chromium ore were 
exported to North Korea for the first time 
in recent years. Nonmetallics included 
2,400 tons of asbestos (1,600 tons), and 
also for the first time recently, 4,800 tons 
of sulfur. 

Total exports of petroleum products by 
the U.S.S.R., the principal source of North 
Korea's liquid fuels supply, in 1967 
amounted to about 3, 484,000 barrels 
(3,037,000 barrels in 1966), subdivided as 
follows: Gasoline, 1,582,000 barrels (1,540, 
000 barrels); distillate fuel oil, 1,334,000 
barrels (1,070,000 barrels); and other, in- 
cluding kerosine, residual fuel oil, lubri- 
cants, and paraffin wax, 568,000 barrels 
(427,000 barrels). Important new mineral 
fuel items included 72,000 tons of coke and 
15,000 tons of coal (presumably bituminous 
coking grade). These probably reflected 
North Korea's difficulties in obtaining suffi- 
cient coking coal from its former principal 
source of supply, mainland China. 

Under a protocol covering 1967 trade 
with mainland China, probably still North 
Korea's second largest trading partner, 
Chinese coking coal, ferroalloys, steel, and 
petroleum products were to have been 
taken in partial exchange for North 
Korean minerals and cement. There were 
indications, however, that in 1967 as in 
the previous year, mainland China was not 
able or willing to provide these commodi- 
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ties in the quantities desired by North 
Korea. 

Minerals and metals trade with Japan, 
North Korea's third significant trading 
partner, became increasingly unbalanced 
in 1967. While imports by Japan of North 
Korean mineral commodities— particularly 
iron and steel items—rose sharply, ex- 
ports of Japanese products to North Korea 
remained at.virtually the same low level 
as in 1966. These exports included 5,006 
metric tons of coal pitch and 325 flasks 
of mercury, neither of which was shipped 
the previous year. As usual, North Korea 
accounted for almost all of Japan's small 
ferrovanadium exports (42 tons in 1967 
compared with 80 tons in 1966), and took 
a small amount of ferrochromium (150 
tons in 1967 against 100 tons in 1966). 
In addition, 485 tons of iron and steel 
products were exported in 1967 compared 
with 978 tons previously. 

North Korea maintains a modest but 
active minerals and metals trade with 
Europe. With East European countries, 
North Korea generally offers nonmetallic 
minerals (particularly magnesia clinker), 
rolled steel, and machine tools in return 
for crude and manufactured fertilizers and 
mineral processing equipment. Small 
amounts of nonferrous metals are also ex- 
changed. Poland, the only East European 
country besides the U.S. S. R. to report 
trade in detail, recorded the import from 
North Korea in 1967 of 24,000 tons of 
magnesite (87,000 tons in 1966), 5,549 
tons of fluorspar (1,390 tons), 7,009 tons 
of talc (10,621 tons), and 927 tons of lead 
metal (207 tons), and the export of 48,000 
tons of coke (25,000 tons in 1966) as well 
as a small amount of petroleum products. 
With West European countries, nonferrous 
metals, especially lead, zinc, and silver, 
are offered principally for mineral proc- 
essing machinery. Special United Nations 
trade data, available only for 1966, show 
that 7,513 tons of zinc, 628 tons of lead, 
and an undisclosed quantity of silver valued 
slightly in exceess of $1 million were de- 
livered to eight West European countries. 
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Table 2.—North Korea: Export of selected mineral commodities 
to the US S.S.R. and Japan 
(Metric tons unless otherwise specified) 
U.S.S.R Japan 
Commodity 
1966 1967 1966 1967 
METALS 
an!!...“ 8 14 30 
Iron and steel 

p ß , . dud [zi DUE 456, 053 526,418 
Fig Deo o EESTE E E ct e es 35,400 55,200 164,009 213,928 

Sponge; and granulated iron. 10,867 3,52 
K JJ ͤ K ee E EE T A E, 800 1,200 275 1,541 
J K EIER MONA 59,800 79,700 r 701 51,102 
Lcid: ind als: all forms 2 eo eae 13 ,800 17 ,000 8,046 617 
e ERRORS: thousand troy oun ces 874 885 
F ³¹ww Ruhe e eee doues uN 226 478 
Concentrate k 10, 000 2,800 19,404 2,209 
Metal and alloys, all form 8,100 7,700 4,490 2,420 

NONMETALS 

Bavite 22 fp asec E EL 60,800 69,600 280 — 
Cement em ee Renee P e et 311,000 266,000 ......... ........- 
% eo foe eS ce ete aaa: dem — dI E LEE: 5,250 5,562 
Graphite (mostly amorphous s 4,950 6,429 
Magnesia clinker........... 2.2. 2... --.. lll. Ll2l2.2.2.-. 106,400 158,900 13,605 18,261 
Nonmetallic sla ggg lll....... ,910 14,288 
Quartz and Au 825) CC" 1,914 1,960 
Soapstone and talc (mostly talc) ͤ ĩͤ CEDERE 16, 200 27,400 5, 164 „092 


MINERAL FUELS 


// ³˙·¹w³m1q ee ease tes 


68,094 102,591 


Source: Derived from official import statistics of the U.S.S.R. and Japan. 


COMMODITY REVIEW 


METALS 


Iron Ore and Steel.—Despite a lack of 
specific references to the mining of iron ore 
in 1968, claims to increased pig iron pro- 
duction during the year indicated a rise 
in ore output. Deliveries to Japan of 59 
percent Fe ore from Musan, the country's 
leading iron ore mine, totaled 526,000 
tons—the same as in 1967. Unyul, prob- 
ably the second largest mine with a capac- 
ity in excess of 1 million tons per year of 
ore, had been singled out for expansion 
during economic planning in 1968. 

Most of the 1968 steel production in- 
creases apparently came from the major 
Hwanghae and Kangson plants. At the 
integrated Hwanghae plant, located south 
of P'yongyang on the southwest coast, the 
average heat times of the six open hearth 
furnaces were significantly reduced; the 
sixth open hearth reportedly recorded the 
greatest reduction. Other steelmaking facili- 
ties at Hwanghae included oxygen and 
Bessemer converters and electric- arc fur- 
naces. Ore from Unyul and other mines in 
the western part of the country was the 
principal raw material for the five blast 
furnaces. Kangson, located north of 


Hwanghae, reportedly met its original 7- 
year plan steel targets (for 1967) during 
1968. Capacity of a blooming unit was 
evidently raised from 360,000 to 480,000 
tons annually. Output from a 50,000-ton- 
per-year steel pipe mill completed in 1964 
allegedly doubled that of the previous 
year. Long-delayed construction work con- 
tinued on the Krupp-Renn rotary furnaces, 
aimed at supplementing Kangson’s steel- 
making electric-arc furnaces and Bessemer 
converters. The new facilities reportedly 
will produce 200,000 to 300,000 tons per 
year of granulated iron, thereby making it 
the country’s third integrated iron and 
steel plant. 

At Kimchaek on the eastern coast, pres- 
ently North Korea’s only other integrated 
plant, a lack of reporting indicated that 
no important gains had been made during 
the year. Work continued, however, on an 
oxygen converter shop being erected to 
better complement the plant’s two blast 
furnaces. No new developm^nts were men- 
tioned at either the Songjin plant on the 
eastern coast near Kimchaek, which pro- 
duces electric furnace pig iron and special 
steels, and has several significant rolling 
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mills, or the Chongjin plant on the north- 
eastern coast that manufactures Krupp- 
Renn granulated iron from Musan mine 
ore. 


Nonferrous Metals. Remodeling and 
expansion of the three smelters turning out 
lead, zinc, copper, gold, silver and cad- 
mium—allegedly the country’s most im- 
portant trade commodities—was to proceed 
in 1968. There were indications that scrap 
melting was to play a significant part in 
production increases: At the beginning of 
the year the Hungnam copper smelter on 
the eastern coast was said to have “un- 
covered reserves" sufficient to increase out- 
put 69 percent over its 1968 target. How- 
ever, no results or claims to substantial 
output rises were made at yearend for 
Hungnam or for the Munpyong lead-zinc 
plant on the eastern coast, or the Nampo 
copper-zinc installation on the western 
coast. In addition, shipments to Japan of 
copper and zinc metal, both in sharp de- 
mand there throughout 1968, apparently 
did not increase significantly. No informa- 
tion was available during the year on non- 
ferrous mines. 

High world prices during 1968 for cad- 
mium and silver, principally byproducts 
of lead-zinc smelting, failed to stimulate 
North Korean sales of cadmium, but re- 
sulted in the export to Japan of about 1.3 
milion troy ounces of silver, about 45 
percent more than in 1967. A spot pur- 
chase of 10,000 tons of manganese ore, a 
deficit item in North Korea's mining out- 
put, was made in October from India. 
A scheme for resuming the World War 
II production of aluminum from indigenous 
nephelite was again mentioned, but with 
considerably less emphasis than in previous 
years. 


NONMETALS 


Cement.—Among the goals cited for the 
cement industry in 1968 were the addition 
of new kilns at existing installations, the 
construction of a number of modest-size 
cement plants to serve local needs, and the 
building of slag-lime cement producing 
facilities. The production and use in kilns 
of better grade refractories, singled out as 
the most efficacious means of increasing 
output, and the augmentation of crushing 
and drying equipment, allegedly a particu- 
lar weakness in the cement-making process, 
were also emphasized. Additional demands 
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were made for higher operating rates for 
kilns. Improvements were to be made in 
the strength and varieties of cement pro- 
duced, in order to free the country from 
the necessity of importing special grades 
and types of cement. Madong remained 
the largest of the approximately six North 
Korean cement plants, followed by Sung- 
hori and Haeju. The country's total annual 
cement capacity was about 3 million tons 
at yearend 1968. 


Fertilizer Materials.—Total output of 
nitrogenous fertilizers was scheduled to 
rise 46 percent in 1968. While most of this 
increase was undoubtedly to come from 
facilities completed in 1967, work on ex- 
panding nitrogenous fertilizer capacity was 
continuing. Reportedly slated for comple- 
tion during the year was a 250-ton-per-day 
urea unit at the Hungnam fertilizer produc- 
ing center on the east coast. Hungnam, 
already equipped with one 250-ton urea 
unit, a 50,000-ton-per-year ammonia syn- 
thesis plant, and superphosphate producing 
facilities, was probably the country's largest 
producer in 1968 of all types of manu- 
factured fertilizers. Other nitrogenous fer- 
tilizers, including substantial amounts of 
nitrolime, were also being produced at 
plants at Aoji, Chongsu, and Sunchon in 
South Pyongan Province. At Aoji, an 
ammonia synthesis plant similar to that of 
Hungnam has been started. 

Production of more domestic apatite, 
used in making most of North Korea’s 
phosphatic fertilizers, remained a strong 
concern among authorities. Development of 
the relatively new Yongyu and Pungnyon 
pits was stressed during planning for 1968; 
expansion work previously begun at the 
Tongan mines was apparently either com- 
pleted or continuing. Rumanian assistance 
was reportedly being given for some of these 
projects. Nevertheless, modest amounts of 
phosphate rock were beginning to be im- 
ported: After shipping 20,751 tons to North 
Korea in 1967, the United Arab Republic 
sent at least 10,000 tons more in 1968. 


Magnesite.—Magnesite was identified 
again in 1968 as a mineral commodity 
which North Korea ought to develop as 
much as possible for trading purposes. 
Concentrated research was declared neces- 
sary for reducing the silica content of the 
clinker produced. An increase was ordered 
in the capacity of facilities for collecting 
and processing magnesite ore dust into 
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clinker at the Tanchon magnesia clinker 
plant on the eastern coast. Other known 
magnesia clinker plants were at Songjin 
and Chongjin, also on the eastern coast. 
Most of the magnesite treated at these 
installations came from the Machon Moun- 
tain Range of northeastern North Korea, 
where extensive and high-grade ore re- 
serves occur. The most important mine 
producer by far of Machon magnesite re- 
mained Yongyang in South Hamyong 
Province. 

Exports of magnesite go principally to 
Poland and shipments of magnesia clinker 
largely to the U.S.S.R. Japan is also a 
smaller but regular recipient of clinker 
(12,183 tons reported imported in 1968). 


MINERAL FUELS 


Coal.—In 1968 coal mining apparently 
became the first mineral industry sector to 
reach the minimum overall goal set for it 
(23 million tons annually) in the original 
7-year plan. Mines in the coal basin in 
North Hamyong Province, which produce 
badly needed high calorific coal, were 
particularly mentioned as having met their 
objective. At Yonghung in South Hamyong 
Province, however, where a new 1.5-mil- 
lion-ton-per-year strip mine had been under 
development, difficulties were evidently be- 
ing encountered in boosting output. Major 
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construction projects outlined for 1968 in 
the mines in South Pyongan Province, the 
source of most of North Korea's coal, in- 
cluded completion of a vertical shaft at the 
Anju brown coal mine. Other mines in 
this area from which greater production 
had been expected without new investment 
were the Aoji and Sinyuson brown coal 
mines. Vertical shafts at the Obong and 
Hyeam mines (locations not available) 
were to have been completed during the 
year. 

Petroleum.—Although coal remained the 
principal primary energy source of North 
Korean industry, movement towards a 
greater use of petroleum became more 
evident during the year, when blueprints 
for a long-promised Soviet-sponsored re- 
finery were finally initiated. The installa- 
tion, which will have a capacity of 40,000 
barrels daily, is to be located at Sinuiju 
near the mainland China border in North 
Pyongan Province. Despite its location, 
Soviet crude oil will reportedly be the 
feedstock. Site clearance work was believed 
underway at Sinuiju. Meanwhile, North 
Korea continued to import all its needed 
petroleum products, principally from the 
U.S.S.R. and mainland China. Under the 
4-year U.S.S.R.-North Korea trade agree- 
ment which went into effect in 1967, about 
3.5 million barrels of petroleum products 
was imported in 1967. 


Digitized by Google 


The Mineral Industry of 
South Korea 


By R. A. Pense ! and Jean W. Pressler ? 


South Korea has a small but thriving 
mineral industry whose recent development 
has been strongly assisted by foreign (par- 
ticularly U.S.) investment and assistance. 
Although significant amounts of anthracite, 
tungsten, bismuth, fluorspar, graphite and 
talc-soapstone-pyrophyllite are produced, 
the mineral base remains limited, especially 
when compared with that of the more 
industralized North Korea. Mineral and 
metal processing  industries— principally 
cementmaking, fertilizer production, fuel 
briquetting, petroleum refining and steel- 
making—have been expanding rapidly in 
recent years and rival or surpass their 
North Korean counterparts in several 
categories. 

The rapid progress made in 1968 under 
South Korea's second 5-year plan (1967- 
71) encouraged authorities to shorten the 
plan period for economic objectives by 2 
years. Gross national product (GNP) in 
1968 was estimated at $4,168 million (1965 
constant prices), representing a real in- 
crease of 13.1 percent over the 1967 
GNP, and easily exceeded the 8.9-percent 
rise of 1967 and the average 7 percent per 
year growth rate set for the plan. Manu- 
facturing, particularly the cementmaking 
and petroleum refining sectors, contributed 
heavily toward the 1968 growth. Mining, 
however, actually declined about 2.5 per- 
cent in real terms; its estimated value of 
$63 million constituted only about 1.5 
percent of GNP. 

In terms of quantity, the mining index 
fell from 113.3 in 1967 to 99.0 (1965— 
100.0). Indexes of components of the min- 
ing sector and of identified mineral process- 
ing industries, on the same base year, were 
as follows: 


1967* 1968 
Coal mining...................... 120.6 98.2 
Metallic mining.................. 104.5 117.7 
Nonmetallic mining 87.0 69.0 
Petroleum and coal processing 154.2 199.1 
Nonmetallic processing (including 
cement)........-....-...-.-.-..- 144.4 168.3 
Base metal processing 148.1 9.6 
Metal processing.................- 184.4 248.1 


r Revised. 


In September the  U.S.-based Inter- 
national Mineral Engineers (IME) sub- 
stantially completed a 5-year contract, 
sponsored by the Agency for International 
Development (AID), with the South 
Korean Government for technical advice 
and aid to the mining industry. About 550 
field examinations of mines and mineral 
prospects were made, and 504 reports 
issued. Approximately 23,000 meters of 
recommended tunneling and shaft sinking 
were carried out. During exploration pro- 
grams in which IME participated an esti- 
mated 35 million tons of metallic ore re- 
serves was proved, much of this in the 
Chaun (formerly Hongchon Chaun) iron 
ore discovery. Assistance to the Govern- 
ment-owned Changhang smelter-refinery, 
the focus of the nonferrous metal-producing 
sector, enabled it to finally attain economic 
viability. Extensive training was given to 
South Korean nationals in such fields as 
exploration geology and geophysics, hydro- 
metallurgy and pyrometallurgy, mine de- 
velopment and management, and mine 


1 Research specialist, Division of International 
Activities. 

_? Chief, Mining Branch, U.S. Operations Mis- 
„ Agency for International Develop- 
ment. 

3 Where necessary, values have been converted 
from Won to U.S. dollars at a rate of Won 
27028081. 
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equipment use and maintenance. Under the 
IME and other AID-sponsored programs 
dating back to 1961, an estimated $9.5 
milion worth of mining equipment was 
transferred to South. Korean Government 
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ownership; this equipment was loaned in 
turn to some 230 mines. Largely because of 
the urging of IME, approximately 62 mine 
mills were erected or enlarged during the 
contract period. 


PRODUCTION 


Anthracite, continuing to be the most 
important crude mineral produced, ac- 
counted by value for about 55 percent of 
1968 mine output despite an 18-percent 
decline in quantity. Metals, paced by gold 
and such export items as tungsten and 
iron ore, and nonmetals, led by indigen- 


ously consumed limestone and salt, shared 
the remaining 45 percent almost equally. 
Rising domestic demand stimulated a 46- 
percent rise in cement production, and de- 
mand plus plant expansions increased steel 
and petroleum refinery product outputs by 
14 percent and 98 percent, respectively. 


THE MINERAL INDUSTRY 


OF SOUTH KOREA 


Table 1.—South Korea: Production of mineral commodities 


(Metric tons unless otherwise specified) 


465 


Commodity 1964 1965 1966 1967 1968 
METALS 
Antimony, mine output, metal content... .... ......... ...-...---- 58 66 $1 
lium, beryl concentrate, gross weight. 1,242 1,614 1,884 2,440 8,572 
Camut; Ill! ³ð³ nin 182 t 81 t 98 1110 102 
Coppor: a utpat; m metal content............. 850 1,143 1,156 1,400 1,201 
yere ed, including secondary. /r 2,810 2,697 872 3, 698 , 556 
Gold, epee p soU troy ounces.. 75,791 62,836 60,765 683,837 62, 405 
n an : 
iton or ore and V tons 685 735 789 698 830 
Pig iron do 7 26 48 «81 17 
Steel, ingots and e moat mosty from 
scrap) ......-.......- tons 167 190 215 t 820 864 
Mine . metal content 8,682 4,867 7,640 9,684 17,265 
JTTͥd»wũ 8 40 e 800 1,608 2,987 8,119 
MEE ore and concentrate, weight. 4,912 6,691 5,972 7,241 4,221 
Moly denum, mine output, metal content.... 120 208 299 27 192 
MICE mine output, metal content.........- 18 L eeesccere: pneum iis NA 
"eren metai, monazite concentrate, E 12 i 
Silver, met 5 thousand troy ounces.. 404 484 499 588 611 
Tin, mine output, metal content...long tons 2 88 40 44 
2s » mine output, metal content 2, 585 2,180 2,056 2,025 2,092 
e: 
Mine N metal content 2, 540 7,116 11,698 r 18,649 19,840 
Metal: Him Cnuesemred euncmesde ,424 ,048 2,454 
Zirconium eee (zircon), gross weight 1,866 82 b NA 
NONMETALS 
J aa ᷣͤ br REC 1,272 1,551 623 2,166 8,811 
333 TET 8 2,748 1,287 36 HN 
Cement, bydra draulic.......... thousand tons 1,242 1,614 1,884 2,440 8,572 
Clays, kaolin -0-22-20 60,636 72,244 112,284 102,676 120,626 
Diatomi ite SES cer cM pO ee Ee 568 579 275 2 2,214 
Feldspat emac e er RECS 13,684 15,845 15,294 16,817 20,998 
CLOS par, all grades 56, 897 89,167 82,008 : ,604 
Graphite: 
C Bl2lcllegl lc n ͤ cL DAD 2,076 2,768 2,161 2,426 1,788 
Amorphous e (cla thousand 57 262 254 12 61 128 
Pyrite and pyrrhotite uding cupreous 
Gross weight 60 171 3,745 4,411 NA 
Sulfur content -22222 -.- 40 57 1,248 1,470 NA 
Salt, marine thousand tons 886 669 898 r 612 561 
Stone, sand and gravel, not elsewhere specified: 
Crushed and broken limestone 
thousand tons. . 2,220 8,090 2,926 8,916 5,658 
Stone, not further described do- 5 74 100 229 178 
d (including glass sand) do 34 38 44 49 
Tale and related materials: 
phyllit 0.. ------22.2...- do 46 49 55 67 78 
JJJJJG;»ͤX . leek ee do 44 86 54 56 72 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black.. 815 829 e 400 NA Lilo 
, anthracite d tons 9,622 10,248 11,618 12,436 10,242 
Fuel briqueta, anthracite brkqueta d do.... 5,976 „788 7, 600 e 8,500 6,891 
JC. ete ee EATE Ücses 6 107 75 1 81 NA 
Petroleum refinery products: 
Gasoline and napthas: 
Motor line 
ousand 42-gallon barrels. . 588 1,411 2,020 r 2,690 8,988 
aphth as JJ (y 492 1,528 
Kerosine and jet fuel: 
oret ELE do.... 816 512 785 1,866 1,975 
et fu el. mud adi dE E dO... 8 421 740 842 ; 
Distillate fuel oils. .............. do 1,150 8,076 8,862 r 4,088 7,780 
Residual fuel oil) . — 2,721 4,685 5,236 7,272 , 190 
Liquefied petroleum gas do NA 28 58 r 107 182 
Other, including unspecified. . . ..- do.... 11 88 53 r 272 852 
e Estimate. r Revised. NA Not available. 
1 All from indigenously mined ores, virtually all of which are believed smelted domestically. 


2 Officially reported producion. only 
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TRADE 


Total commodity trade rose sharply in 
1968, with both the $1,468.2 million of 
imports and $455.4 million of exports 
representing new highs. Mineral com- 
modity exports began to recover from the 
almost complete loss of the South Vietnam 
steel market and rose about 12 percent 
over those of the previous year. Neverthe- 
less, minerals still accounted for only about 
8 percent of total exports in 1968, com- 


Value 
(million dollars) 
1966 1967 1968» 
BXPORTS 
Mineral commodities: 
Metallic ores (mostly 
tungsten and 
ironn))) ----- 20.9 21. 6 25.7 
Nonmetallic ores 4.7 5.8 6.8 
Iron and steel 
roducts........- 8.1 1.9 1.1 
Other 4.9 8.6 8.6 
Otal. eo cecus .6 82.9 86.7 
Other commodities...... 210.9 287.8 418.7 
Total exports..... 249.5 820.2 455.4 
IMPORTS 
Mineral commodities: 
Iron and steel scrap. 12.4 1 18.9 22.9 
ee includ 
ma ud- 
ing sulfur._....... 1.8 2.9 10.0 
p e * Revised. 


The most important individual mineral 
export items in 1968 remained tungsten 
($11.1 million) and iron ore ($7.3 million), 
but lead ($2.7 million) and zinc ($1.9 
million) ores also assumed some signifi- 
cance. Imports of iron and steel scrap 
rose again in response to increased electric- 
arc furnace steel capacity and production, 
as did imports of steel semimanufactures 
used by the expanding rolling mills. Fuller 
operation of four fertilizer plants completed 
in 1967 was mainly responsible for a large 
increase in imports of crude fertilizer mate- 
rials (phosphate rock, $6.5 million and 
sulfur, $3.5 million), and the concomitant 
drop in purchases of manufactured fer- 
tilizers. Petroleum imports, consisting prin- 
cipally of crude oil, increased markedly 


pared with 11 percent in 1967 and 16 
percent in 1966. Greater demand for steel 
and petroleum increased mineral com- 
modity imports approximately 17 percent, 
but these constituted only about 17 per- 
cent of total imoprts in 1968 compared 
with 22 percent in 1967 and 29 percent in 
1966. The following tabulation shows these 
trends and the changes in the major com- 
ponents of mineral trade 1966—68: 


yeun 
(million dollars 
1966 1967 1968 » 


IMPORTS—Continued 


Mineral commodities— Continued 


Manufactured 
fertilizer 
materials 88.9 48.9 80.5 
Iron and steel 
produets 39.5 756.1 69.2 
Nonferrous metals 
and products 11.2 1 12.5 12.2 
Nonmetallic prod- 
ucts, mostly 
cement r 4.6 210.1 4.7 
Petroleum and 
roducts......... 40.6 59.4 85.0 
Other r 10.5 1 14.9 20.3 
Total............ 209.6 *218.7 254.8 
Other commodities...... 527.1 780.8 1,218.4 
Total imports.... 736.6 999.5 1,468.2 


with the doubling of capacity at South 
Korea's one refinery. 

South Torea's principal trading partners 
in 1968 remained the United States and 
Japan. Of the country's total commodity 
import trade approximately 31 percent, 
valued at $453.0 million and including 
most of the iron and steel scrap, phosphate 
rock and nonferrous metals, and 53 percent 
of the product export trade, valued at 
$253.5 million, was with the United States. 
Of commodity imports, Japan accounted 
for about 43 percent valued at $624.1 
million, which included most of the iron 
and steel products and about half of manu- 
factured fertilizers, but only about 22 
percent of its exports, valued at $99.7 
million and including most of the metallic 
and nonmetallic ores. 
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Table 2.—South Korea: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
METALS 
Bismuth metal, including alloys, all forms 84 99 Belgium 46; United Kingdom 21. 
Iron and steel: 
Iron ore and concentrate. ............. 641,358 668,391 Japan 667,491. 
Metal, powders 6,080 ,400 All to Japan. 
Sem im anufactures........ ... 2... ...- 33,718 9,576 South Vietnam 7,041; Japan 2, 258. 
Lead ore and eoncentr ate 11,772 12,821 Japan 12,612. 
Manganese ore and concentrate 620 367 Japan 816. 
Molybdenum ore and concentrate 1,028 514 Japan 415; United Kingdom 51. 
Rare earth metals ore and concentrates 97 102 many to Japan. 
Silver, metal, in- thousand troy ounces. . 322 225 United Kingdom 193; Japan 32. 
cluding alloys, all forms 
Tin ore and concentrate......... long tons 16 36 All to United Kingdom. 
Titanium ore and concentrate 20 tice 
Tungsten: 
Ore and concentrate 3,760 3,990 Japan 1,814; United Kingdom 696; 
est Germany 513. 
Metal, including alloys, all forms 12 8 Denmark 5; Canada 8. 
NONMETALS 
Abrasives, flint pebbles 4,577 12,443 Japan 12,208. 
F cs cde ceed ⁰⁰⁰ Shee pe 24,704 5,315 All to South Vietnam. 
Clays and clay products: 
Crude clays, n.e.s., kaolin. ------------ 28,466 26,358 Japan 25,198. 
Products, refractor // 17,849 47,287 Mainly to Japan. 
Diatomite and other infusorial earths. ...... 90 307 Japan 306. 
Feldspar and related materials: 
Peldspar 20 ooh soo tw eee Bs 1,650 2,710 Taiwan 2,070; Japan 610. 
Leucite, nepheline, nepheline syenite.... 11,138 25,572 Japan 23,954; Taiwan 1,608. 
Fuer ceo ce cece 39,218 48,182 Japan 46, 193. 
Graphite, naturalallllkdkkwklaw 56,069 51,231 Japan 45, 670. 
Mica, ö; «ĩ˙ẽ :mmt v cmm e e 518 592 All to Japan. 
Stone, sand and gravel: 
Dolomite, chiefly refractory grade 18,205 11,587 All to Japan. 
Gravel and crushed rock. ............. 20,308 12,678 South Vietnam 10,098; Japan 2,530. 
Quartz and quartzite.................- 46,913 96,997 Japan 96,796. 
Tale and soapstone. ..........-...-....--. 41,085 57,862 Japan 33,054; Netherlands 15,045. 
MINERAL FUELS AND RELATED MINERALS 
Coal and briquets: 
Anthracite and bituminous coal........ 62,464 172,068 Japan 171,068. 


Source: Foreign Trade of Korea, 1966 and 1967. Customs Bureau, Ministry of Finance. 
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Table 3.—South Korea: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 


1967 Principal sources, 1967 


METALS 


Aluminum, metal, including alloys, all forms. 10,046 
Copper, metal, including alloys, all forms . 1,152 


n and steel: 
Metal: 
SOMRD.-ucesusetsxsausddes cw EE OE 195,624 
, ocupa ene 51,227 
Spiegeleisen  .....-- 
Steel, primary form 18,857 
Semimanufactures: 
Bars, rods, angles, shapes, sections.. 38,656 
Universals, plates and sheets 154,940 
Hoop and strip..................- 20,170 
Rails and accessories 49,888 
AN hes pipes and fitting xoi ote 
Lead, metal, including alloys, all forms 8,787 
Manganese: 
re and concentrate -.........-.-.-.-- 950 
5 CEDERE SOEUR RES 226 
3 saad lake 16 ponnd flasks.. ....... 
Tin, met metal, including alloys, long tons 214 
orms 
Titanium: 
n one concentrate i 7 4 
Zinc, metal, including alloys, all forms 6,856 
NONMETALS 
anne, . cede ue 12,070 
Cement ssa e-cosces.asuc:asu ied 177, n 
Diatomite and other infusorial earth........ 
Fertilizer materials: 
Crude: 
Phospha til 12,190 
Potassie 3 Maru 20,948 
Manufactured: 
Nitrogen uus 287,372 
Phosphatic.. ...........-....-..- 839,046 
Pot assil ee 315.360 
öẽ.]ĩjĩÜêe dans 27,58 
Gypsum and plasters... s 71,884 
Sulfur, e'emental, all form 22,040 
MINERAL FUELS AND RELATED MINERALS 
Coal, all grades, including briquets. - 63,865 
Coke and senicoke..........-.-- ecce 27,261 
Petroieum: 


Crude and thousand 42-gallon barrels... 14,180 
partly refined 
Refinery products: 


12,894 United States 7,485; Japan 1,614. 
8, 466 United States 2 809 Japan 611. 


818,074 United States 805,855. 
46,415 ki isse of Pa Africa 24,424; 


8,000 All from Sn 
42,319 Japan 82 350, India 9,910. 


64,144 Japan 56,194; France 
174,298 Japan 164,864; United. Seta 4,857. 
12,805 Japan 12,799. 
18,785 Japan 15,151. 
46,491 Japan 31, 598; France 7,814. 
1,969 tanen I 
1,260 ted States 477; Australia 294. 


828 Japan 228; United States 100. 
201 United States 99; Japan 81. 


287 Australia 288. 
2,144 United States 1,749; Japan 871. 
4,645 Japan 4,179. 


22,088 qans 11,179; United States 9,189. 
467 ,745 rns 461,189. 
60 from Japan. 


42,688  Un'ted States 42,6 
122,187 United States 112128; Japan 7,464. 


280,897 Japan 249.117; United States 31.856. 
312,477 United States 251, ay Japan 62,168. 
28,904 United States 28, 
4. 508 Ja an 4,506. 
82.278 Mexico 59. 179; United States 18,805. 
86,894 Canada 21,268; Japan 5,921. 


56,811 rng 29,507; Australia 27,304. 
from Japan. 


18,371 Mainly from Iran and Kuwait. 


3 FCC do 163 350 Mainly from Japan. 
Kerosinee do 28 367 NA. l 
Distillate fuel oll do 518 Mainly from Kuwait. 
esidual fuel oi —- ..... 83 1,687 5, 885 NA. 
Lubricant᷑s O...- NA 
CCC NE 9 -- NA 92 NA. 
NA Not available. 


Source: Foreign Trade of Korea, 1966 and 1967. Customs Bureau, Ministry of Finance; Korea Oil Company. 


COMMODITY REVIEW 


METALS 


Copper, Lead, Silver, and Gold. 
Changhang custom smelter of the Govern- 
ment-owned Korea Mining and Smelting 
Corp. in 1968 produced 4,077 tons of 
copper, 3,119 tons of lead, approximately 
561,000 troy ounces of silver, and 24,885 
troy ounces of gold. These constituted 90 


percent, 100 percent, 88 percent, and 40 
percent respectively of the national output 
totals of these metals. Because of a con- 
tinuing shortage of copper ores for smelt- 
ing at Changhang, about 6,800 tons of 
concentrates were imported from Japan 
and the Philippines. 

The most important producers of copper 
concentrates were the recently renovated 
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Kunbuk copper mine (2,672 tons) and 
the Dalsang copper-tungsten mine (2,644 
tons). Benefiting from a recent develop- 
ment program, the Yeong Hwa lead-zinc 
mine of Young Poong Mining Company, 
Ltd. (Young Poong), more than doubled 
its output of lead concentrates. Most of 
the slightly over 22,000 tons of output, 
representing about 70 percent of the 
national figure, was exported to Japan. In 
addition to the Changhang smelter, other 
significant suppliers of the officially re- 
corded gold production were the Kubong 
(13,100 troy ounces) and Muguk (12,000 
troy ounces) mines of the Daimyong Min- 
ing Co. Muguk was also a relatively 
important producer of silver (13,700 troy 
ounces), but it was outranked by Dukeum 
(42,300 troy ounces). 


Iron Ore.—Production, geared largely 
to supplying the Japanese market, rose 
sharply in 1968. Total domestic ore con- 
sumption in 1968 was estimated at only 
120,000 tons, slightly less than 15 percent 
of output. Although the Yangyang mine 
(322,000 tons) was again the largest pro- 
ducer, the second ranking Mulkum mine 
(206,000 tons), currently undergoing de- 
velopment of a fourth underground level, 
was expanding output faster. During the 
year the Government-owned Daihan Iron 
Mining Corp., which operates both mines, 
sold stock to the public and became a 
wholly private concern. The Chungju mine 
of Young Poong (116,000 tons) remained 
the third producer of note. Extended 
diamond drilling of the undeveloped Chaun 
deposit, previously declared by U.S. ex- 
perts as submarginal for exploitation, un- 
covered in early 1968 about 3.5 million 
tons of slightly higher grade ore (38 per- 
cent iron) allegedly amenable to open pit 
extraction and milling. At yearend ex- 
ploration was continuing, and the property 
owner was negotiating a sales contract with 
the Inchon Steel Company, Ltd., at Inchon 
for the delivery of up to 120,000 tons of 
60 percent iron ore annually. 


Iron and Steel.—Hopes for a quick start 
on the projected integrated iron and steel 
plant at Pohang dimmed in 1968, as 
critical negotiations for financing failed to 
produce meaningful results. Meanwhile, a 
Stelco-Lurgi/R-N (SL/RN) process rotary 
kiln went on stream in the latter part of 
the year at the now privately owned Inchon 
Steel plant, making it actually the country’s 
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first integrated producer. The new unit 
produces up to 125,000 tons annually of 
sponge iron (70 to 80 percent iron) from 
low-grade domestic iron ores. The sponge 
iron is then refined in Inchon Steel's 
existing electric furnaces before being fed 
into an open hearth whose capacity was 
recently increased by the addition of 
oxygen lancing equipment. 

Significant new electric furnace capacity 
was added at the recently-opened Masan 
plant of Korea Iron and Steel Co., and 
the Pusan plant of Kuk Dong Steel Co. 
Each installed a 60-ton-per-charge electric 
furnace with an annual capacity of 60,000 
tons. In addition, Kuk Dong combined with 
Dong Kuk Steel Co. of Seoul to take con- 
trol of the Pusan Steel Co. in an attempt 
to rival with their 250,000-ton-per-year 
capacity the size of the Korea Iron and 
Steel Co. 


Near yearend a $5.3 million contract 
was signed with Japanese interests for the 
installation of a stainless steel mill near 
Inchon. This plant, along with a 4,200- 
ton-per-year ferrosilicon plant completed 
in 1967 at Masan, was a key item in the 
current 5-year plan and was to process 
annually hot-rolled coils from Japan into 
12,000 tons of plates. 


Tungsten.—A 6-year decline in produc- 
tion was halted, when output rose 7 per- 
cent at Sangdong, the world’s foremost 
producer of mine tungsten. The 3,768 tons 
of scheelite concentrates produced there 
accounted not only for 83 percent of the 
national output, but also for an estimated 
7 percent of the world total. 


Zinc.—Principally because of the vigor- 
ous expansion of the Yeong Hwa mine, 
which produced and shipped to Japan 
21,732 tons of concentrates during the 
year, output of mine zinc rose 42 percent. 
In addition to Yeong Hwa, which ac- 
counted for 56 percent of the national total, 
other relatively important concentrate pro- 
ducers were Ulchin (7,891 tons) and 
Sinyemi (4,341 tons). Completion during 
the year of a new adit and expansion of 
Ulchin’s flotation mill capacity from 200 
to 250 tons of ore daily were believed 
the reasons for a sharp increase in 1968 
output from Ulchin, which is now develop- 
ing into a significant producer of copper 
and lead as well as zinc. The rise of 
Sinyemi to modest importance followed 
its reopening in 1967 after a long period 
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of dormancy and the expansion of its mill- 
ing capacity to treat 200 tons daily of 6 
percent zinc ore. In addition to 51 percent 
zinc concentrate, the mill also produces 
byproduct copper and molybdenum. 

All of the country’s zinc metal continued 
to be produced at the small electrolytic 
refinery of Tongshin Industries, Ltd. For 
lack of ores, however, this custom facility 
again worked at only about half of its 
5,000-ton-per-year capacity during 1968. 
Nevertheless, at Yeong Hwa, Young Poong 
was planning to erect with the assistance 
of Toho Zinc Co., Ltd. of Japan a $4.1 
million, 10,000-ton-per-year electrolytic 
zinc refinery; 20,000 tons of sulfuric acid 
is also to. be produced in associated 
facilities. 


NONMETALS 


Cement.—The cement industry, whose 
production rose sharply during the first 
half of the year, received a major capacity 
addition in the second half, when the 1.7- 
million-ton-per-year plant of the Ssangyong 
Cement Co. went on stream near Samchok. 
This brought total Ssangyong capacity to 
2.4 million tons annually—the largest in 
South Korea—and national capacity to 
about 4.8 million tons. Imports of ordinary 
cement dropped to 125,000 tons, less than 
one-third of the previous year's amount. 
The lack of domestic gypsum supplies, 
however, necessitated the importation of 
slightly over 100,000 tons of this commodity. 


Fluorspar.—Production of fluorspar, the 
largest single portion of which came from 
the Kumi mine (10,093 tons), fell 18 
percent in 1968 despite rising world prices. 
The 49,372 tons exported mostly to Japan 
was slightly more than the previous year 
and brought $1.1 million. 


Graphite.—Shiheung mine, with an out- 
put of slightly over 1,000 tons, was again 
the most important producer of the high- 
value crystalline graphite. However, over- 
all production declined 26 percent, because 
of Japanese restrictions on its importation. 
The 943 tons shipped entirely to Japan 
earned only about $107,000, a sharp drop 
from the previous year's level. This decline 
was only partially compensated for by the 
somewhat higher prices obtained from 
Japanese briquet-makers for the low-value 
amorphous graphite ($829,000 for 45,444 
tons). The most significant sources of 
amorphous graphite, whose doubled output 
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reflected principally greater internal de- 
mand, were Bongmyong (50,391 tons), 
Wolmyong (24,954 tons), and Changja 
(21,919 tons). 

Talc and Pyrophyllite.—Production of 
both the high-value talc and the lesser 
value pyrophyllite responded favorably to 
heightened internal demand with 29-per- 
cent and 16-percent increases, respectively. 
Tongyang, with 49,687 tons, remained by 
far the most important talc source, while 
Sungsan (12,342 tons) continued to be the 
largest single producer of pyrophyllite. 
All of a reduced quantity of exports went 
to Japan, where the 48,679 tons of talc 
brought a record $1.6 million and the 
28,801 tons of pyrophyllite an additional 
$209,000. 


MINERAL FUELS 


Coal.—Production slumped sharply in 
1968, despite palliative measures adopted 
in late 1967 to slow the decline. Neverthe- 
less, coal continued to be South Korea’s 
largest single source of primary energy, 
meeting 40 to 50 percent of total demand. 
Households accounted for an estimated 
three-quarters of coal consumption, mostly 
in the form of briquets. A study completed 
by the Korea Institute of Science and Tech- 
nology in 1968 concluded that the principal 
market for the country's coal during the 
next decade would be in the household 
sector. With the possible exception of mine- 
mouth powerplants, both petroleum and 
atomic power were expected to either limit 
or displace coal in other consuming 
categories. 

At Changsong, the largest coal mine in 
the country with a 1968 production at 
1,981,000 metric tons, the U.S. agency for 
International Development assisted continu- 
ing work on the expansion of the main 
shaft. Because of a schedule revision in 
September which increased the extent of 
the project, only about 83 percent of the 
job was reported completed at yearend. 


Petroleum.—Despite the  discouraging 
history of prospecting in South Korea, ex- 
ploration received new impetus in 1968 
with offshore investigations. Near midyear 
an airborne magnetic survey coordinated 
by the Geological Survey of Korea and the 
U.S. Navy was conducted over the Yellow 
Sea adjacent to the country. While results 
were not revealed, near yearend at least 
three international oil companies were 
known to be discussing with the Govern- 
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ment offshore exploration along the coun- 
try's continental shelf. Each reportedly was 
prepared to invest about $15 million in 
conjunction with a South Korean partner. 
Among the joint ventures mentioned were 
combinations of Gulf Oil Corp. with the 
Government-owned Korea Oil Corp. to 
explore off the west coast in the Yellow 
Sea, the California Texas Oil Corp. with 
Lucky Chemical Co. to investigate off the 
south coast in the Korea Strait, and a 
Royal Dutch/Shell subsidiary with Kuk- 
dong Oil Corp. to explore south of Cheju 
Island in the East China Sea. 

In other related activities, Royal Dutch/ 
Shell acquired a 50-percent interest in 
Kukdong's existing  3,000-barrel-per-day 
lubricating oil plant at Pusan with the 
intention of enlarging it to 20,000 barrels 
per day, and Gulf—already a minority 
partner with Korea Oil in the country's 
sole operating refinery at Ulsan—was nego- 
tiating with Korea Oil to build a new 
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3,000-barrel-per-day lubricating oil plant 
at Ulsan, in which Gulf will have a 25- 
percent interest. 

Several important developments took 
place in petroleum processing during the 
year. A 60,000-barrel-per-day expansion of 
the Ulsan refinery was completed by 
Japanese contractors in June, and at year- 
end the installation was operating near 
its new 115,000-barrel-per-day capacity. 
Construction continued on the 60,000- 
barrel-per-day Yosu refinery of the Honam 
Oil Refining Co., Ltd., with completion 
set for early 1969. Protracted negotiations 
between Union Oil Corp. and the Govern- 
ment over the building of a topping unit 
and associated powerplant at Inchon were 
believed approaching a successful conclu- 
sion near yearend. The topping unit is 
reportedly to be designed to process 50,000 
barrels per day of crude oil into fuel oil 
for the powerplant and naphtha for export. 
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KUWAIT 


Attempts to diversify Kuwait's petro- 
leum dominated economy as proposed in 
a 5-year development plan (1967—72) have 
been marginally successful. Projects in- 
volving nonpetroleum mineral develop- 
ments, however, were meager because the 
country's resource base is extremely limited. 
Most government-financed industrial de- 
velopment has centered on infrastructure, 
such as waterplants and powerplants. A 
synoptic geological survey of Kuwait’s 
natural resources, completed in 1967—68, 
revealed that apart from petroleum and 
natural gas the only known mineral re- 
sources of current economic value were 
gravel aggregate, oolitic limestone as a 
source for calcium carbonate, and sand- 
lime for brick manufacture. No magmatic 
or metamorphic rocks were found at or 
near the surface except as minor con- 
stituents of conglomerates. 

Petroleum production continues to but- 
tress the economy as production and 
government revenue therefrom increased 
to record levels in 1968. Direct income 
from petroleum operations accounted for 
about 50 percent of gross national product 
(GNP) that year. During fiscal year 1967- 
68 revenues, which totaled an equivalent 
of $670 million, provided more than 93 
percent of all government income and 
foreign exchange earnings. GNP increased 
4.5 percent during 1968, well under the 


previous 5-year average rate of 6.5 percent. 
Though respectable, the growth rate has 
been dampened by the drain on resources 
to support other Arab states and some 
pessimistic forecasting of Kuwait’s future 
petroleum production. 

During recent years, increasing amounts 
of government revenue have been ear- 
marked for the Shuaiba Industrial Develop- 
ment Board which coordinates government 
projects centered at Shuaiba, 30 miles south 
of Kuwait City near the large oil complex 
at Mina al Ahmadi. Now operative at 
Shuaiba are a refinery, a chemical fer- 
tilizer plant, and facilities for producing 
oil well chemicals (drilling mud). Planned 
for completion in 1971 is another petro- 
chemical plant. Other mineral industries in 
Kuwait include a cement clinker grinding 
plant, a barite grinding plant, the petro- 
leum facilities of Kuwait Oil Co. Ltd. 
(KOC), and the Mina Abdullah refinery 
of American Independent Oil Co. (Amin- 
oil), a concessionaire in the Kuwait-Saudi 
Arabia Neutral Zone. 

During the year Kuwait’s Minister of 
Finance and Oil publicly announced that 
the Government was now actively inter- 
ested in participating in the ownership, 
operation, and foreign marketing of petro- 
leum produced by concession-holding com- 


1 Supervisory foreign mineral specialist, Divi- 
sion of International Activities. 
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panies in Kuwait. Thus far no companies 
have been mentioned and no formal re- 
quests made; however, the approach is in 
keeping with a resolution adopted by the 
Organization of Petroleum Exporting 
Countries (OPEC) in 1968.“ 


PRODUCTION 


Crude oil production by KOC, the sole 
producing company in Kuwait proper, 
averaged 2,421,107 barrels per day in 1968. 
This represents a 5.6-percent increase over 
that of the previous year and compares 
favorably with the growth of only 0.7 
percent in 1967 and 4.9 percent in 1966. 

Relative to previous years, the high rate 
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of growth in 1968 represents the efforts of 
KOC to meet commitments the company 
gave the Government to increase produc- 
tion by 6 percent. Relative to other major 
Middle East producing countries, Kuwait’s 
growth rate has been sluggish, primarily 
the result of foreign market demands. 

Other major mineral production in 1968 
included 23 million sand-lime bricks, down 
considerably from 48 million (valued at 
$2.2 million) in 1967. Output in 1967 and 
1968 of lime was 1,075 and 893 tons, 
respectively, while that for evaporated salt 
was 3,/56 and 4,211 tons, respectively. 
Production of chemical fertilizers in 1967 
totaled 107,000 tons. 


Table 1.—Kuwait: Production of crude petroleum and petroleum refinery products 


(Thousand 42-gallon barrels) 
Commodity 1964 1965 1966 1967 1968 

Crude petroleum. .................---.--.-. 714,816 791,908 830 , 587 886,719 886,125 
Petroleum refinery products:! 

otor gasoline k 1,625 1,901 2,668 2,678 NA 

o T- % E A 202 224 8 898 NA 

eros ine eee eec eee ee eee 345 335 88 868 NA 

Distillate fuel oil...................... 20,284 19,766 21,171 18,680 NA 

idual fuel oil) r 65, 776 * 64,930 r 64,148 * 60,410 NA 

o uefied petroleum gas ?............. ,886 4,030 7,969 * 8,691 NA 

er refinery products...............- r 16,772 r 18,332 r 18,266 19,490 NA 

— — —— — Ü 106,890 109, 518 114,913 110,450 115, 000 

Refinery | fuel and loss. ...............-..--- 2,86 r 1,112 e 1,100 r 1, 116 NA 

* Estimate. * Revised. NA Not available 


1Includes output from KOC and Aminoil refineries and, beginning in 1968, Kuwait National Petroleum 


o. 
3 Includes production of natural gas process plant. 
TRADE 


During the period 1954—65, Kuwait was 
the world's second largest crude oil ex- 
porting country, after Venezuela. In 1966 
and 1967 Kuwaits crude exports were 
exceeded by those of Saudi Arabia and 
Iran, and in 1968, by Libya. Kuwait's 
declining position is the result of several 
factors including the high sulfur content 
of Kuwait crude, closure of the Suez 
Canal, increased refinery runs in Kuwait, 
and the few market outlets in Asia and 
the Far East by the KOC owners, British 
Petroleum Co. Ltd., and Gulf Oil Corp. 
Crude oil exports which totaled 792.4 
million barrels in 1968, were distributed 
as follows: United Kingdom, 148.7; Italy, 
132.7; Japan; 115.4; Netherlands, 93.7; 
France, 69.7; Australia, 35.5; Singapore, 
28.5; United States, 20.6; and other, 147.6. 
Kuwait has no major mineral exports 
other than petroleum. 

Construction materials are the major 
mineral commodities imported. Increases 


in recent years of imports of cement and 
steel semimanufactures reflect construction 
of the large Shuaiba refinery. Receipts of 
crude oil from the Neutral Zone to the 
Mina Abdullah refinery in Kuwait were 
equal in value to approximately one-third 
of the country's total mineral imports. 
Mineral and total trade balances for 1966 
and 1967 are given in the following 
tabulation: 


MENU Intelligence Weekly. Oct. 14, 1968, 


p. 
Value 
(million dollars) 
t N 
commo comm 
de rade 
porta: 
1966 1,405 1,452 
19677.. 1, 408 1,444 
Imports: 
1155 P ugue cde 121 505 
„ 109 628 
Trade 2 
1966 1,284 947 
1961... 8 1,299 816 
r Revised. 
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Table 2.—Kuwait: Exports of crude 
petroleum and petroleum 


COMMODITY REVIEW 
Nonmetals.—Fertilizer Materials.—4A fer- 


refinery products tilizer plant producing ammonia, ammo- 
(Thousand 42-gallon barrels) nium sulfate, sulfuric acid, and urea was 
completed in 1966 for Kuwait Chemical 
Commodity 1966 1967 1968 Fertilizers Co., in which Kuwait Petro- 
chemical Industries Co. (KPIC) (a gov- 
Crude petroleum. 750,867 755,203 792,421 ernment controlled company) owns 60 
percent, Gulf Oil Corp., 20 percent, and 
"edu British. Petroleum Co., Ltd., 20 percent. 
5 bc an: \ n pU Na Export outlets are Iraq, Sudan, and India. 
Light distillate, KPIC has received approval to build two 
5 19,595 TESE NE ammonia units having a combined capac- 
Residual fuel ity of 1,600 tons per day. One-half will be 
Due o TE 5 85 St converted to urea in a 1,400-ton-per-day 
we | 2:5 2:15 32 80 unit and exported while the remaining 
Liquefied petroleum j i Ai ammonia will be transported in liquid form 
gas 93 " NA 11,409 15,891 in tankers to Mersin, Turkey, where KPIC 
is participating in the construction of a 

„Estimate. Revised. NA Not available fertilizer plant.“ 


1 Includes some bunkers from Mina Abdullah. 
2 KOC only. 
3 Propane, butane, and natural gasoline from 
natural gas process plants. 


Mineral Fuels and Related Materials.— 
Petroleum.—Although production increases 


Table 3.—Kuwait: Imports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum and alloys II) 583 1,299 
Copper and alloys 162 eee eee e esl. 298 198 
Iron and steel: 
Scrap and unwroughgnlllieii r 1,845 26,128 
Semimanufactures..........- 2-2 LL llle LLL LLL cle LLL lll lll... 191,066 245,668 
Feen,, ff!!! , ea E. ELS 150 811 
NONMETALS 
Asbestos sheets „„ „:] „„„„„„„„„„„„„ 8,065 2,964 
Harite eeowponnssssssgsssasssss r 26,975 34,182 
CCC ˙U(.uͥſ ͤ i ea y 88 729,128 1,048,588 
eee ß,, ß flic car ats 905 
Gypsum and limes tone t 8,308 11,171 
SIGs Soe . ]7“¹¹ ·q“5＋＋..... 8 7,382 ; 
pM MT E HTTP 1,400 1,074 
MINERAL FUELS AND RELATED MATERIALS 
Coal, coke and briquets. ............- LL Lc LLL LLL LLL eL Lec cass r 216 877 
Crude petroleum thousand 42-gallon barrels.. 25,278 22,188 
— . —— . n — 
Petroleum refinery products: 

Garo! !õͤõĩõĩõĩõö[ẽ ñ ᷣ A N S ⁊ . teens do 15 14 
uefied petroleum gas do r 251 863 
ee ð 8 do 104 126 

renter Sipe ots Smee quc EM Se LU Et are ee Ozcos 28 67 

%·„,,.,„..... EE LE do 398 570 

* Revised. 


1 Sheets, bars, and pipes. 


have not kept pace with those of other 
Middle East countries, Kuwait continues 
as a major supplier of crude oil. In 1968 
the country ranked seventh in production, 
contributing 6.3 percent of world output. 
During that year Kuwait ranked fifth in 


crude oil exports, being passed up by Libya 
for the first time. 
Reserves in Burgan field, the world's 


largest, and other fields totaled 69 billion 


3 Petroleum Press Service. V. 36, No. 4, April 
1969, p. 133. 
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barrels at yearend 1968, or 15 percent of 
the world total. In 1968 KOC drilled a 
well to test deeper formations in the Burgan 
field and others are planned for 1969. 
No discoveries have been announced in 
recent years. 

Although other companies and interests 
are now involved in the petroleum industry 
of Kuwait proper, KOC remains the only 
crude oil producer, the major refiner, and 
the principal exporter. A highlight of the 
year was the production of the 10 billionth 
barrel of oil (excluding Neutral Zone share) 
since the beginning of production, the 
fourth nation to reach this level. Produc- 
tion increases were facilitated by the con- 
struction of huge storage tanks, several 
new gathering centers, and several new 
pipelines. 

The major construction accomplishment 
of KOC in 1968 was completion of a new 
crude oil and bunker loading sea island 
terminal in 95 feet of water nearly 10 miles 
offshore from Mina al Ahmadi. Designed 
to handle the world's largest tankers, the 
facility consists of two berths served by a 
48-inch line for crude oil and a 20-inch 
line for bunker fuel. Maximum pumping 
rates are 15,000 and 800 tons per hour, 
respectively. Bunkering of vessels engaged 
in international trade increased 11 percent 
in 1967 to a total of 27,390,000 barrels, 
98 percent of which was residual fuel oil. 

The operations in the offshore concession 
area held since 1961 by Kuwait Shell 
Petroleum Development Co, Ltd., re- 
mained suspended pending clarification of 
offshore boundaries with Iran, Iraq, and 
Saudi Arabia. 

The Kuwait National Petroleum Co. 
(KNPC), owned 60 percent by the Kuwait 
Government and 40 percent by Kuwait 
private interests, continued to gain stature 
by becoming an exploration concessionaire 
and a refiner. On April 30, 1968, the 
Kuwait National Assembly ratified a joint 
oil concession venture between KNPC and 
the Spanish company, Hispanica de Petro- 
leos, S.A. (Hispanoil). The joint operating 
company Kuwait-Spanish Petroleum Co. 
(KNPC 51 percent and Hispanoil 49 
percent) was organized and at yearend 
geophysical work was underway. The 
3,9/5-acre concession covers an area re- 
linquished by KOC in 1962. 

In August 1968, the 95,000-barrel-per- 
day KNPC refinery at Shuaiba was com- 
pleted. The new plant called an “all 


hydrogen refinery" represents the latest in 
petroleum refinery technology. Catalytic 
hydroprocessing is involved in every unit 
downstream from the two-stage distillation 
unit. The plant which supplies hydrogen 
has a rated input capacity for processing 
associated natural gas of 140 million cubic 
feet per day. The refinery which employs 
both hydrocracking and hydrotreating, is 
designed to process the heaviest crude oil 
in Kuwait (Umm Gudair having a gravity 
of 26* API). Jobsite work which began 
in early 1966 was delayed slightly by the 
Middle East conflict in 1967 and floods 
in 1968. At the peak of construction 3,000 
people were employed and in total more 
than 9,000 worked at the site. Equipment 
and materials were purchased from seven 
countries including Kuwait which supplied 
basic building materials, spiral-welded pipe, 
and paint. Capacity of principal units are 
as follows in barrels per day: Distillation, 
95,000; gas-oil hydrocracking, 14,400; 
residium hydrocracking, 24,000; catalytic 
reforming, 15,800; hydrotreating (four 
units), 81,840. The sulfur unit is capable 
of recovering 520 long tons per day and 
total crude oil storage capacity is 5 million 
barrels. 

Aminoil completed a $25 million expan- 
sion project at its Mina Abdullah refinery 
in Kuwait during 1968 raising the distilla- 
tion capacity to 144,000 barrels per day 
and added a 35,000-barrel-per-day Isomax 
desulfurization unit. The latter unit which 
will reduce the sulfur content of residual 
fuel oil to less than 1 percent making it 
more desirable in sulfur-conscious indus- 
trialized nations. Included is a hydrogen 
plant to process 39 million cubic feet of 
associated natural gas a day and a 325- 
ton-per-day sulfur recovery unit. 

Natural Gas.-—Kuwait continues to pro- 
duce larger quantities of natural gas in 
association with the crude oil output and 
to utilize larger shares of that production. 
Production averaged 1.3 billion cubic feet 
per day in 1968 compared with 1.2 billion 
cubic feet per day in both 1967 and 1966. 
The amount used in 1968 was an esti- 
mated 360 million cubic feet per day or 
28 percent of total production, up from 
27 percent in 1967 and 21 percent in 1966. 
The increase in utilization reflects com- 
pletion of injection plants, supply to petro- 
chemical plants, and deliveries to the 
hydrogen plant at the new KNPC refinery. 
KOC continues as the major consumer. 
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KUWAIT-SAUDI ARABIA NEUTRAL ZONE 


Petroleum is the only commercially ex- 
ploited mineral resource in the Kuwait- 
Saudi Arabia Neutral Zone. A recently 
completed geological survey of the northern 
half of the Neutral Zone revealed sub- 
stantial outcropping of oolitic limestone 
and recommended that detailed investiga- 
tions and analyses be made to determine 
the suitability of these deposits for cement 
manufacture. The petroleum industry con- 
tinued to maintain its world positions by 
ranking 13th in production and 10th in 
reserves. 

Payments to the Governments of Kuwait 
and Saudi Arabia in recent years by petro- 
leum companies have gradually moved 
upward to about $50 million for each in 
1967. Payments in 1968 were expected to 
jump considerably, a result of final agree- 
ments between each of the Governments 
and their onshore concessionaires. The 
agreements, inter alia, involve the expens- 
ing of royalties in accordance with the 
formula of the Organization of Petroleum 
Exporting Countries (OPEC). The in- 


creased payment rate is retroactive to Janu- 
ary 1, 1964. Talks between the Govern- 
ments and the offshore petroleum con- 
cessionaire were in the preliminary stages 
at yearend. Since the concession, as origi- 
nally concluded, includes the expensing of 
royalties, discussions have centered around 
discounts and prices. 


PRODUCTION 


Following a trend established in 1965, 
onshore crude oil production continued to 
fall while offshore production continued to 
rise. Offshore increases in 1968, however, 
exceeded the onshore decline with the 
result that total production rose 3 percent 
in 1968, in contrast to a 1-percent decline 
in 1967. Offshore production by the 
Japanese-owned Arabian Oil Co., Ltd. 
(AOC) amounted to about 301,000 barrels 
per day during 1968 while that of the 
joint operation onshore by Aminoil and 
Getty Oil Co. totaled 127,000 barrels per 
day. 


Table 4.—Kuwait-Saudi Arabia Neutral Zone: Production of crude petroleum 
and petroleum refinery products 


(Thousand 42-gallon barrels) 
Commodity 1964 1965 1966 1967 1968 ° 
Crude petroleum 131,416 132,286 153,432 151,461 156,720 
Petroleum refinery products: 1 
Distillate fuel oil.....................-. ! 4.617 71.519 { 8,404 3,242 NA 
Residual fuel oil ——— , , 4,855 5,932 NA 
Other 3... ale waxcoa anasa ios 456 765 838 1,421 NA 
p — ———Ü 6,078 8,284 8, 592 10, 595 NA 
Refinery fuel and loss - 2 269 270 277 NA 
* Estimate, r Revised. — NA Not available 
1 Excludes output from Aminoil refinery in Kuwait. 
3 Mostly naphtha. 
TRADE Mina Saud on the coast where most was 


All of Aminoil’s share of onshore crude 
oil production was shipped to Mina 
Abdullah in Kuwait where nearly all was 
refined prior to export. All of the Getty 
share of onshore production was piped to 


exported; the remainder was exported after 
refining. Offshore AOC production was 
exported to either Japan or Spain except 
for small quantities refined at Khafji on 
the coast. 
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Table 5.—Kuwait-Saudi Arabia Neutral Zone: Exports of crude petroleum 
and petroleum refinery products 


(Thousand 42-gallon barrels) 
Commodity 1964 1965 1966 1967 1968 e° 
Crude petroleum iii 128, 595 124,981 130,612 138,187 149, 000 
Petroleum refinery products: ? 
Distillate fuel o0il................ — so 2.877 5.168 { 2,815 8,141 NA 
Residual fuel oil «r 4 , 4,056 3,249 NA 
-1 a NON AE NE AEE PE ME Ei 820 629 626 1,421 NA 
IJ. E EEE 8,197 5,792 7,497 7,811 8,000 
* Estimate. NA Not available 


! Includes some petroleum refinery products mixed with the crude oil before exporting. 
3 Excludes somo petroleum refinery products mixed with the crude oil before exporting. 


3 Mostly naphtha. 


COMMODITY REVIEW 


Mineral Fuels and Related Materials.— 
Petroleum.—All of the AOC production is 
high-sulfur crude from the Burgan pro- 
ducing zone (Upper Cretaceous System) 
of the Khafji oilfield. Because of the 
improvement of pollution standards and 
pressure by marketers in Japan, AOC has 
spent molt of the year developing the 
Ratawi producing zone (Lower Cretaceous 
System) of Khafji and the new Hout 
oilfield. The latter field is to begin oil 
production in 1969. AOC’s plans envisage 
low-sulfur crude oil production to average 
about 50,000 barrels per day in 1969. 

South Umm Gudair field, discovered 
just south of the Kuwait boundary in 
1967, came into production in April 1968. 
Output from the field is expected to reach 
75,000 barrels per day from 16 wells. 
The oil flows to manifolds at Wafra via 
a 22-mile, 16-inch pipeline with a capacity 
of 95,000 barrels per day. Capacity of the 


SAUDI 


The petroleum and natural gas industry 
of Saudi Arabia continued to record signifi- 
cant gains in 1968 and revenues from this 
industry are gradually transforming the 
country into an advancing economy. Other 
minerals play an insignificant role in the 
economy. 

Although crude oil production increased 
9 percent during 1968, Saudi Arabia (ex- 
cluding Neutral Zone operations) fell just 
behind Iran to become the Middle East's 
second largest producer and the fifth 
largest in the world. Annual crude oil 


low-sulfur Ratawi producing zone at Wafra 
is being expanded to 80,000 barrels daily. 

Although no exploration wells were com- 
pleted in 1968, exploratory activities re- 
vealed a prospective structure in the south- 
eastern part of the Neutral Zone which was 
scheduled for drilling in 1969. In addition, 
seismic data covering the areas around 
the islands of Umm Al Maradim, Qaru, 
and Kubbar were studied. 


Wafra field continued as the major on- 
shore producer. During 1968, 14 wells were 
equipped with pumps and at yearend only 
12 percent of the 362 producing wells at 
Wafra were flowing. Electrical submersible 
pumps were installed at several of the deep 
Ratawi zone wells with encouraging re- 
sults. Five experimental workovers and 
recompletions performed in the Wafra 
Burgan reservoir during 1968 resulted in 
improved production and provided promise 
for a successful workover program when 
justified by improved market demand. 


ARABIA 


production, which for the first time topped 
the 1-billion-barrel mark in 1968, had an 
estimated value of $1.3 billion based on 
estimated realized prices. 

Government revenues from crude oil 
production and refining (including Neutral 
Zone operations) was approximately $1 
billion in 1968 compared with $334 million 
in 1960. Petroleum industry revenues ac- 
count for one-third of the gross national 
product (GNP), 88 percent of ordinary 
government income, and more than 90 
percent of foreign exchange receipts. Since 
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the stabilization program of 1958, the 
Government has devoted increasing atten- 
tion and financial resources to the promo- 
tion of economic development, especially 
infrastructure.‘ 

In its attempts to diversify the countrv’s 
economy, the Government has enccuraged, 
inter alia, the development oi other mineral 
industries and getroleum- related activities 
by Saudi Arabian capital. In 1962, the 
wnolly owned government corporation, 
General Petroleum and Mineral Organiza- 
tion (Petromin) was established to stimu- 
late and direct this development. Wholly 
or partly owned Petromin projects, either 
completed or underway, include two re- 
fineries, a fertilizer plant, a sulfur project, 
a steel rolling mill, several petroleum and 
mineral exploration ventures, and petro- 
leum distribution and marketing facilities. 
Furthermore, companies have been estab- 
lished for geophysical exploration, drilling, 
marine construction, and tanker operations. 

Since 1966 Petromin, in association with 
a French company, has been exploring for 
minerals in the Western Province with 
success in finding phosphate, sulfur, and 
copper deposits.” At yearend 1968, the 
Ministry of Petroleum and Mineral Re- 
sources was considering the award of a 
minerals exploration contract to National 
Minerals Company, which is a new joint 
company formed by Petromin, a company 
from Dallas, Tex., and private Saudi in- 
vestors. It is believed that the concession 
area considered is about 100 miles north 
of Nejran in a district with known pyrite 
deposits. 

In January 1968, a royal decree endorsed 
the protocol agreement for the establish- 
ment of the Organization of Arab Petro- 
leum Exporting Countries (AOPEC) in 
which Kuwait and Libya are the only other 
members. This organization, in addition to 
conforming to the policies of the Organiza- 
tion of Petroleum Exporting Countries 
(OPEC), aims to create closer economic 
ties between the major market for Arab 
oil, European countries, and the Arab 
exporting countries. As a means for imple- 
menting the long-term policy objectives of 
AOPEC, Mr. Yamani, the Minister of 
Petroleum and Mineral Resources, ex- 
pressed several times during 1968 the need 
for creating a partnership between the 
Arabian American Oil Company and Petro- 
min such that Saudi capital will share not 
only in production and refining opera- 


tions, but also in all downstream operations, 
including foreign marketing. 

During the year the Goveinments of 
Saudi Arabia and Iran concluded an agree- 
ment demarcating territorial claims in the 
rersian Gulf. The accord settled a long- 
term dispute between the countries and 
cleared the way for future petroleum ex- 
ploration and development, as well as for 
discussions on other Persian Gulf issues. 
Legislation affirming ownership of seabed 
and subsoil resources beneath the waters of 
the Red Sea entitled Regulations for the 
Ownership of Red Sea Resources" was 
ratified by a Saudi Arabian royal decree 
on October 1, 1968. According to an ex- 
planatory note, the Saudis maintain that 
under existing international principles, they 
have a just claim to resources which are 
found in the continental shelf adjacent to 
Saudi Arabia. The note also includes an 
invitation to the Sudanese to discuss the 
matter, presumably to share the resources 
and establish boundary demarcations. 


PRODUCTION 


Noteworthy mineral output developments 
in 1968 were the 24-percent increase in 
cement, 9-percent rise in crude petroleum, 
and 21-percent advance in refining. During 
November 1968, cumulated crude oil pro- 
duction (excluding Saudi Arabia’s Neutral 
Zone share) reached 10 billion barrels, 
making Saudi Arabia the fifth nation to 
reach this level. Furthermore, during that 
month daily crude oil production for the 
first time averaged more than 3 million 
barrels daily. Because data on marble and 
salt production have not been reported by 
the Government since 1963, these data 
have been removed from the production 
table. 


TRADE 


Crude oil and petroleum refining prod- 
ucts are essentially the only mineral com- 
modities exported by Saudi Arabia. Based 
on estimated realized prices for crude oil 
and posted prices for petroleum refinery 
products, exports were valued at $1.5 
billion in 1968. Major mineral imports 
were semimanufactured steel products, gold, 
and cement. The total value of imports in 
the Hejira calendar year 1385 (May 1, 
1965 through April 20, 1966) were equiv- 
alent to $50 million. 


World Business. No. 11, April 1968, p. 28. 
5 Engineering and Mining Journal. V. 169, 
No. 6, June 1968, pp. 122, 326. 
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Table 6.—Saudi Arabia: Production of mineral commodities 


Commodity 1964 1965 1966 1967 1968 
NONMETALS ^ 
Cement aana metric tons 239, 817 264, 000 250,242 823,289 e 400,000 
Gypsum.........--..--_------------ 0.... 10,560 22 599 23,686 27,752 380, 000 
C eL ee Dee E do.... 6,897 8,820  . 8,988 6. 500 * 7,000 
MINERAL FUELS 5 
Crude petroleum thousand 42-gallon barrels.. 628, 095 739,078 873,849 248,110 1,085,778 
—À — — ͤ—— — 
Petroleum refinery products: Td 
Aviation gasoline...............- do 373 244 327 125 m 
Motor gasoline.................. do.... 13,587 17,052 17,650 20,404 24,446 
[al e ————Ó do- 6,159 8,845 10,276 9,438 13,177 
Co X do.... 8,197 2,190 1,921 2,885 8,081 
Distillate fuel oil...............- do.... 18,689 12,737 16,029 16,221 18,738 
Residual fuel oli do.... 56,876 63,811 60,334 64, 655 76, 876 
Liquefied petroleum gas do 4,031 5,062 5,679 6,683 10,6835 
Other... eel o e sone EEE do 5, 814 281 654 842 822 
r. do.... 108,176 109,722 112,870 121.258 147,420 
Refinery fuel and loss do 4, 525 5,889 5,260 5,577 5,765 


Estimate. 


Table 7.—Saudi Arabia: Exports of crude 
petroleum and petroleum 
refinery products 


(Thousand 42-gallon barrels) 


Commodity 1966 1967 1968 


Crude petroleum 760,127 819,828 891,675 


Petroleum refinery 


products: 

Aviation gaso- 

line 7777§ö§ö˙ en 
Motor gasoline.. 14,695 16,441 21,179 
Jet fuel. 10, 389 9,162 13,298 
Kerosine 605 1,389 1,430 
Distillate fuel 

| EREMO 12,691 12,070 15,322 


oi 
Residual fuel oil. — 38,848 
Liquefied petro- 
leum gas 5,605 
82,908 


83,046 44, 500 
6,406 9, 905 
78,514 105,684 


1 Statistics are for Aramco only. Data on country 
of destination are not available. The continental 
distribution of total crude petroleum and petroleum 
refinery products exported in 1968 was as follows, in 
percent: Europe 49.4 percent; Asia 85.8 percent; 
South America 4.0 percent; North America 3.7 
percent; Africa 3.6 percent; Australia 3.5 percent. 


COMMODITY REVIEW 


Metals. Iron and Steel.—Saudi Arabia’s 
first steel rolling mill was completed at 
Jidda in late 1967 and operated satis- 
factorily during 1968; however, production 
data are not available. The plant, which 
has a maximum annual capacity of 45, 000 
tons, utilized imported billets and can pro- 
duce a variety of sizes and shapes of 
reinforcing wire and rods, plates, and 
angles. Plans are to eventually produce 


steel billets from imported ingot and in the 
distant future to create an integrated iron 
and steel plant. This final stage will in- 
volve mining and smelting domestic iron 
ore. Three principal iron ore deposits have 
been identified and studied. The first, Wadi 
Sawawin, near the Gulf of Aqaba, is 20 
kilometers from the coast and covers an 
area 26 kilometers long and 2 kilometers 
wide. It is a hematite deposit containing 
40 percent iron. The second, Wadi Fatimah, 
located 40 kilometers south of Jidda, has 


Table 8.—Saudi Arabia: Imports of 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 ! 1966 2 
METALS 
Gold ?. .thousand troy ounces. . 858 1,215 
Iron and steel: 
S/ ³⁰²wwↄ ³ AAA ERES 2, 598 
Semimanufactures: 
Ates 1,898 998 
Bars and rods. ....... 67,475 10,618 
Sheets and angles 19,108 15,979 
Tubes, pipes an 
fittings. .......... 19,042 34, 446 
Other, 1,972 2,244 
NONMETALS 
Cement... ------------20-2- 839,680 491,770 
Gypsum lw ece Sates 5,796 
BCDle ss oso eel DA d e dL 5,795 
MINERAL FUELS AND RELATED 
MATERIALS 
Lubricant᷑s ------------ 17,298 17, 426 
Paraffin and vaseline 2,125 2,682 


m The Hejira Calendar year (1384) ending May 1, 
65. 
? The Hejira Calendar year (1385) ending April 20, 


6. 
3 Including platinum plated gold. 
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50 million tons of hematite reserves aver- 
aging 45 percent iron. The remaining 
source of iron ore is the Jebel Idsas 
magnetite deposit in central Saudi Arabia 
which is reported at 6 million tons con- 
taining 69 percent iron.“ 


Nonmetals.—Fertilizer Materials. TWO 
fertilizer plants are under construction 
in eastern Saudi Arabia, one at Dammam 
and the other at Abqaiq. The former is 
being built by Saudi Arabian Fertilizer 
Co. (SAFCO) under the overall super- 
visory guidance and responsibility of 
Occidental Petroleum Corp. The latter has 
agreed to purchase, for 17 years, the 
entire production (except that assigned for 
local consumption) and to market abroad 
at current world prices, receiving a 3- 
percent commission. The $50 million com- 
plex will include single train units to 
produce 600 tons per day of ammonia and 
1,100 tons daily of urea using natural gas 
feedstock supplied by  Petromin from 
Aramco. In addition, the plant will pro- 
duce 35 tons of sulfur daily. 

The Abqaiq project will have an initial 
capacity to produce 150,000 tons of sulfur 
per year from an estimated 500 million 
cubic feet per day of natural gas. Jefferson 
Lake Sulfur Co., a subsidiary of Occidental 
Petroleum Corp., holds a one-third interest 
and Petromin the remaining two-thirds. 
Petromin will make available part of its 
share to private Saudi investors. 


Mineral Fuels and Related Materials.— 
Petroleum and Natural Gas.—Although 
Aramco is the only oil and gas producing 
company in Saudi Arabia, Petromin and 
other foreign companies are now engaged 
in a variety of petroleum activities includ- 
ing exploration, refining, and marketing. 
At the end of 1968, Aramco held two- 
thirds of the 158,100 square miles under 
concession and Petromin in association 
with other companies held the remainder. 

Aramco.—Aramco continued its high 
level of development activity by attaining 
new operational records, finding new fields, 
and expanding facilities, including major 
refinery expansion. 

In March 1968, the company relin- 
quished another 20,000 square miles of 
concession area, reducing the total to 
105,000 square miles from an original 
672,840 square miles. As scheduled, sub- 
sequent relinquishments will reduce the 


total concession area to 20,000 square miles 
by 1993. 

Seismic crews operated in the Rub al 
Khali, east of Riyadh, and along the shore 
north of Dhahran. Aramco began the year 
with five crews; however, two were tei- 
minated during the year. A marine seismic 
crew ran a reflection survey in the Zuluf- 
Marjan area of the Persian Gulf. 

Drilling activity reached a peak in 1968 
with 77 wells drilled—39 for oil, 24 for 
water injection, and two as observation 
wells. Most of the development wells were 
in the Abqaiq and Ghawar fields. Although 
12 wells were abandoned or suspended dur- 
ing the year, new fields were found at 
Shaybah in the eastern Rub al Khali and 
at Juraybi’at southwest of the Kuwait- 
Saudi Arabia Neutral Zone. In addition, a 
new producing zone was found in the 
Berri field. As a result, gross estimated 
proved petroleum reserves increased by 
8.4 billion barrels. The 84.4 billion barrels 
of reserves at yearend 1968 ranked Saudi 
Arabia first in the world with 18 percent 
of the total. Natural gas reserves were set 
at 39.8 trillion cubic feet. 

Construction of new facilities continued 
at a rapid rate during the year. Included 
are three gas-oil separators at Khurais 
field and the 86-mile Khurais-Ain Dar 
pipeline. Together they enable the field to 
produce 30,000 barrels per day. 

In addition, two stabilizers were com- 
pleted at Abqaiq, a gas-oil separator 25 
miles offshore in the Safaniya field was 
nearing completion, and work was started 
on a third gas compressor at the Abqaiq 
natural gas processing plant. The latter 
wil bring total liquefied petroleum gas 
production capacity of the plant to 51,000 
barrels per day. 

A new crude oil distillation unit was 
completed at the Ras Tanura refinery in 
May 1968 to increase overall refinery effi- 
ciency and raise the throughput capacity 
by 175,000 barrels per day. Although the 
daily capacity of this refinery is officially 
set at 430,000 barrels, daily runs of 500,000 
barrels are believed feasible. 

Construction continued on the deepwater 
sea island terminal at Ras Tanura. During 
the year a fifth berth was completed and 
the sixth berth was scheduled for com- 
pletion in early 1969. The terminal, which 
is a 0.8 mile long pier 2 miles offshore, 


$ Progress Report 1968. General Petroleum and 
Mineral Organization. 
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will be able to accommodate five 200,000- 
deadweight-ton tankers and one 310,000- 
deadweight-ton tanker. It has a pumping 
capacity of 7 million barrels daily. 

The record 1968 crude oil output of 
2,829,982 barrels daily was from 12 fields, 
of which Ghawar (54 percent), Abqaiq 
(19 percent), and Safaniya (14 percent) 
were the largest producers. 

The trend which began in Saudi Arabia 
in 1966 toward producing the relatively 
lightweight, low-sulfur crude oils became 
quite obvious in 1968 as production from 
six fields (including Safaniya) which yield 
heavyweight, high-sulfur crudes declined 
sharply. Increased production from Ghawar 
field more than offset the decline in these 
fields. 

Bunkers loaded by Aramco on vessels 
engaged in international trade totaled 
32,197,000 barrels in 1968, down slightly 
from that in 1967. Residual fuel oil ac- 
counted for 98 percent of the total. 

Petromin.—During 1968, Petromin com- 
pleted its purchase of all domestic petro- 
leum marketing facilities from Aramco, a 
program which began in 1964. A second 
Petromin refinery, to be located at Riyadh, 
is in the advanced stages of planning. 
This 15,000-barrel-per-day plant will be 
supplied with crude oil from the nearby 
Khurais field and will cost an estimated 
$22 million. Petromin will provide the 
necessary capital and will make shares 
available to the private domestic sector. 

Petromin has proposed to build a re- 
finery in Turkey using Rumanian refinery 
equipment in an attempt to integrate 
abroad. The refinery to be built on the 
Black Sea coast of Turkey will be supplied 
under a long-term contract using Saudi 
Arabian royalty crude. Rumanians are to 
construct the plant. A similar proposal 
which envisioned a refinery in Lebanon 
failed to materialize. 

A step into international marketing was 
finalized with Rumania in April 1968 in 
which 9 million tons ( approximately 65 
million barrels) of crude will be supplied 
by Petromin from mid-1968 through 1971 
in return for Rumanian goods worth about 
$100 millon. The crude is part of the 20 
million tons (approximately 150 million 
barrels) which Aramco agreed to make 
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available at Ras Tanura for sale in Eastern 
Europe. 

Petromin-Sarco.—The 12,000-barrel-per- 
day Jidda refinery, ownel 75 percent by 
Petromin and 25 percent by Saudi Arabian 
Refining Co. (private Saudi firm), success- 
fully completed preliminary tests and came 
on stream during mid-1968. Units include 
a gasoline treating unit (Merox), de- 
sulfurization units, and an asphalt plant. 
Plans are to expand the refinery’s capacity 
to 30,000 barrels daily. Crude oil supplies 
are shipped from Ras Tanura. 

Auxirap-T enneco.—On May 8, 1968, the 
Tenneco Oil Co., a U.S. firm, obtained a 


one-third interest in the 26,000-square- 


kilometer Red Sea concession held by 
Société Auxilaire de la Régie Autonome 
du Pétroles (Auxirap). The concession, 
awarded in February 1966, consists of three 
blocks offshore and onshore along the Red 
Sea coast—two in the far north and one 
near the border with Yemen. During the 
year, seismic exploration activity was in- 
creased and at yearend a well, second to 
the unsuccessful well drilled in 1967, was 
planned. If oil is found, Petromin has the 
right to purchase up to 40 percent of the 
venture. 

ENI-Phillips.—During April 1968, 
Phillips Petroleum Co., a U.S. firm, ac- 
quired a 50-percent interest in a concession 
obtained by a subsidiary of Ente Nazionale 
Idrocarburi (ENI), the Italian state petro- 
leum agency. Concomitant with the entry 
of Phillips, the concession area was in- 
creased by 9,107 square kilometers and 
now totals 86,469 square kilometers. 
Exploration activity during the year was 
limited to seismic studies. If oil is found, 
Petromin may elect to purchase up to a 
40-percent interest. 

Sinclair-Natomas-Pakistan.—Sinclair Oil 
Co., operator of a 25,000-square-kilometer 
concession located along the Red Sea coast, 
performed seismic surveys throughout much 
of the area. Natomas Co. is a U.S. firm 
with interests in shipping and minerals 
exploration, as well as petroleum. Pakistan 
interests are held by the Government 
through the Oil and Gas Development 
Corp. If oil is found, Petromin may right- 


fully purchase up to 50 percent of the 
holding. 


The Mineral Industry of Liberia 


By Walter C. Woodmansee ! 


Liberia's iron ore mining sector in 1968 
contributed about 55 percent to the gross 
national product (GNP) estimated at $250 
million, according to the Department of 
Planning and Economic Affairs. The entire 
mining sector, including gold and diamond 
as well as iron ore, contributed $175.2 
million, or 70 percent, to the GNP. Value 
of output of these three commodities was 
as follows: Iron ore, $136.4 million, based 
on average prices of $6.70 per ton of ore 
and $11.00 per ton of pellets; diamond, 
$38.7 million (gem diamond $36.8 million), 
purchased by official buyers, probably 
originating largely outside Liberia; and 
gold, $109,000, based on central bank pur- 
chases at $34 per ounce. The processing 
sector of the mineral industry was expected 
to make a significant contribution to the 
economy with the opening in 1968 of 
two major plants—a 125,000-ton-per-year 
cement plant and a 10,000-barrel-per-day 
petroleum refinery. 

The four major iron ore-mining com- 
panies operated at full capacity during the 
year, and most were undergoing expansion. 
Africa's first pellet plant, with a 2-million- 
ton annual capacity, went onstream in 


January, and another of similar size was 
planned. Increased iron ore output and 
quality improvement through pelletizing 
were expected to increase export value by 
about $32 million during 1969. A barite 
deposit was under exploration, and a 
kyanite deposit attracted interest. Other 
mineral deposits may be discovered during 
geological survey work underway, spon- 
sored by the U.S. Agency for International 
Development (AID) and the United 
Nations Development Program. 

Dredging was underway at the port of 
Monrovia, financed by a $3.6 million World 
Bank loan, to enable the loading of 90,000- 
deadweight-ton bulk ore carriers, double 
the former capacity. Further port and rail 
expansion may become necessary if other 
high-grade iron ore deposits in the Nimba 
Range, extending into the Republic of 
Guinea, are developed. 

Foreign investment was declining in 
Liberia, although opportunities remained 
attractive with assurance of a continuing 
"open door" policy, the U.S. dollar as 
authorized Liberian currency, a free flow 
of investment capital in and out of the 
country, expanding electric power develop- 
ment, and a stable government. 


PRODUCTION 


The mining sector remained limited to 
output of iron ore, gold, and diamond, in 
addition to unreported activity in pit and 
quarry products such as clay, sand, and 
gravel for local construction use. Cement 
production from imported clinker started 
in January, but the quantity and value 
were not reported. Based on rated annual 
capacity, output was estimated at 100,000 


tons in 1968. The new petroleum refinery 
was brought onstream in stages, and small 
quantities of crude oil were processed in 
test runs. 


5 scientist, Division of International 
vities. 
2 U.S. Embassy, Monrovia. Economic prie 


Report, 1969. State Dept. Airgram A-97, J 
8, 1969, p. 2. 
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Table 1.—Liberia: Production of mineral commodities 


Commodity ! 1964 1965 1966 1967 1968 
METALS 
% ˙ð Enan nE troy ounces.. 1,824 1,701 4,951 5,111 8,216 
Iron ore thousand metric tons... 12,999 15,959 16,859 18,224 19,571 
NONMETALS 
Cemenniiut!õkkkhkhh!.!k «4 )))) ²˙ UVV... 8 e 100 
aasa end 
Diamond:“ 
SOR eet ey ST NE IRA thousand carats.. 298 277 343 362 537 
Industrial..............-..-.--..-- do 278 263 212 181 218 
r. ³ 8 do 571 540 555 543 750 
e Estimate. 


1 In addition to commodities listed, construction materials such as common clay, sand and gravel were 
produced, but quantitative data are not available. The Liberia Refining Co. petroleum refinery began produc- 


tion in late 1968, but output data are not available. 
3 Purchases by Bank of Monrovia. 
3 Exports for fiscal year ending August 31. 


Iron ore production increased by 7.4 
percent during 1968. Output by company 
and type of product was (in thousand 
metric tons) as follows: 


Bong Mining Co.: Concentrates.. 4, 218 
Liberian American-Swedish 
Mining Co. 
Run-of-mine. .............. 1,406 
Lump ore 2,871 
C ˙⸗aA B EkE 8,587 
Pellets 1. 227 
Subtot all.. 9,098 
Liberian Mining Co.: 
Lump ore 341 
Concentrates——— „ 997 
ub total. 2,779 
National Iron Ore Co., Ltd.: 
ump ore 1,287 
OB oe oes oe ay 2,190 
Subtotal................- 8,477 
Total nose ee ce ees 19,571 
TRADE 


According to statistics provided by the 
Department of Planning and Economic 
Affairs, Liberia’s mineral commodity ex- 
ports of $120.6 million, including $115.1 
million for iron ore, was 76 percent of 
total commodity exports during 1967, the 
latest year for which complete data were 
available. Mineral commodity imports of 
$18.6 million was nearly 15 percent of 
total imports of $125.2 million. 


Grángesberg of Sweden, exclusive sales 
agent for Liberian American-Swedish Min- 
ing Co. (LAMCO), has long-term con- 
tracts for delivery of iron ore and concen- 
trates to Belgium, France, West Germany, 
Italy, Japan, and other countries. Starting 
in April 1968, 10 million tons of washed 
fines were delivered to a group of Japanese 
steelmakers under a 7-year contract. 
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Table 2.—Liberia: Foreign trade in 
selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
Exports 
METALS 
Iron and steel: 
Ore and concentrate 
thousand metric tons.. 16,272 17,252 
Metal, scrap. .............- 1,756 10,218 
Nonferrous metals, scrap. .......- 214 182 
NONMETALS 
Diamond: 
Gem carats.. 342, 731 NA 
Industrial, ineluding bort 
carats.. 212,226 NA 
T oes do.... 554,957 NA 
Imports 
METALS 
Aluminum, metal, including 

alloys, all forms... --.-------- 98 393 

Copper, metal, including alloys, 
IOHDE- c coe ee 18 14 
Iron and steel, all forms 12,913 25,934 
NONMETALS 
Cement and building materials... 41,741 47,451 
Fertilizers, manufactured, 

a C6 Wege ees 9,281 4,736 
Balb io s ioca e Eheilcl 88 1,690 2,359 
Nonmetallic minerals, crude, 

-EelB. ee LODS 885 NA 

MINERAL FUELS 
AND RELATED MATERIALS 
Petroleum, refinery products: 
Gasoline, motor and aviation 

thousand 42-gallon barrels. . 247 251 
Kerosine and jet fuel. do 165 177 
Distillate fuel oil. do.... 299 464 
Residual fuel oil... .... do.... 207 267 
Lubricants... ........ do.... 13 326 
Total............. do.... 931 1,475 


NA Not available. 


Source: Statistical Office of the United Nations, 
Supplement to the World Trade Annual: Trade of 
the Industrialized Nations with Eastern Europe and 
The Developing Nations, Volume III, Africa, 1967, 
pp. 498-508. 
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Table 3.—Liberia: Value of principal 
mineral commodity foreign trade 


(Thousand dollars) 
Commodity 1966 1967 
Exporta: 
Metals: Iron ore 106,330 115,146 
Nonmetals: Diamond, gem 
and industrial. ........... 8,107 5, 356 
Mineral fuels: Petroleum, 
refinery produetss 147 24 
Miscellaneous 13 31 
Total. 109,597 120, 557 
Imports: 
etals: 
Aluminum 133 177 
Copperr᷑r᷑ 34 164 
Iron and steel. ......... 8,491 5,252 
Dead 2. 22:244 17 
Nickel.. 8 19 
TTC 165 25 
Metallic ores and scrap.. 6 10 
Nonmetals: 
Cement, lime, and 
building materials 2,448 2,448 
Clay construction 
materi alas 75 228 
Fertilizer materials 
eee 75 66 
Manufactured 227 374 
Inorganic chemicals, 
metallic oxides. ...... 1,127 1,025 
Stone, sand and gravel.. 18 108 
Minerals, crude, n.e.8.... 152 192 
Mineral manufactures... 109 810 
Mineral fuels: 
Gas, manufactured... .. 151 146 
Petroleum 
Sil 44 18 
Refinery products... 10,072 8,000 
Mineral tar and crude 
chemicals from coal, 
oil and gas distillation. 107 48 
Miscellaneous 1 21 
Total! icem 18,455 18,628 


Source: Department of Planning and Economic 
Affairs. External Trade of Liberia, 1965-67. Mon- 
rovia, Liberia. 


COMMODITY REVIEW 


METALS 


Iron Ore.—Bong Mining Co.—This com- 
pany, owned by the German Liberian Min- 
ing Co. (DELIMCO), produced 23 percent 
more concentrates in 1968 than in 1967 
and shipped 4.1 million tons, compared 
with 3.3 million tons in 1967. Shipments 
were to Rohstoffhandel G.m.b.H., West 
Germany (2.8 million tons) and Italsider 
S.p.A., Italy (1.3 million tons). Mine ex- 
pansion continued. 

In September an agreement was reached 
with the Government, permitting construc- 
tion of a $40 million, 2-million-ton-per-year 
pelletizing plant. A further $5 million was 


Table 4.—Liberia: Iron ore exports 


(Thousand metric tons) 


Destination 1967 1968 

Belgium- Luxembourg 1,116 1,238 
Canada... 366 
Erant 22 ee 1,059 888 
Germany, West. 6,8 6,115 
Greece 80 48 
ie 55 2,440 2,645 
All AAA DLE 285 1,189 
Netherlands 1,139 1,878 
Sweden. 1 79 
United Kingdom 1,706 1,846 
United States 8,110 2,608 
G ³ĩ§üi¹i mia aere. te ME 78 

Total... eee cs 17,252 18,918 
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allotted for eight new lines for low-grade 
ore in the concentrating plant. Concentra- 
tor expansion was near completion at year- 
end. A construction contract for the pellet 
plant was to be awarded early in 1969.* 

Exploration continued in the Putu Moun- 
tains in the southeastern part of the country. 

Liberian American-Swedish Mining Co. 
(LAMCO).—LAMCO output of ore, fines, 
and pellets increased 10 percent in 1968. 
According to the 1968 annual report of 
Liberia Iron Ore Ltd., LAMCO’s operator 
at the Nimba mine, operating data were 
as follows: 


1967 1968 

Production. million metric tons 8.2 9.1 
Shipment do 7.8 8.7 
Shipments scheduled do 9.8 10. 6 
Sales value, thousands.. $84,294 $48,631 
Net profit do.... $6,721 $7,816 
Ore reserves: 

Proved. . million metric tons 217 207 

Prob able O.... 88 88 


In February the first shipments were 
made from the new $54 million integrated 
washing and pelletizing plant at Buchanan. 
This plant was among the first to produce 
pellets from shipping-grade ore rather than 
from concentrates. Designed annual pellet 
capacity is 2,156,000 tons, and washing 
capacity is 10 million tons. The pellet plant 
is the Dravo-Lurgi type and was built by 
the Dravo Corp. (United States). 

Liberian Iron and Steel Corp. (LISCO). 
Exploration by an international consor- 
tium was underway at the Wologisi de- 
posit, 230 kilometers northeast of Monrovia, 
where reserves reportedly are the largest in 
the country. The international survey team 
comprised Marubeni-lida Co. (Japan), 
E. J. Longyear Co. (United States), McKay 
and Schnellmann Ltd. (United Kingdom) 
who are handling the exploration, Rey- 
mond Concrete Tile Co. (United States) 
doing the drilling, and Motor-Columbus 
A.G. (Switzerland), general consultants. 
An objective is the proving of a minimum 
of 300 million tons of high-grade ore. 

Liberia Mining Co. (LMC).—LMC, 
owned by Prospect Corp. (59.2 percent), 
A subsidiary of Republic Steel Corp., and 
other private interests (40.8 percent), 
showed a decline in output during 1968. 
The decrease was minor, output being 2.9 
million tons in 1967 and 2.8 million tons 
in 1968. 


National Iron Ore Co. (NIOC).—This 
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company, starting its seventh year of pro- 
duction at the Mano River deposit, near 
the Sierra Leone border, produced 3.7 
million tons in 1967 and 3.5 million tons 
in 1968. 


NONMETALS 


Barite.—Dresser Industries, Inc., Hous- 
ton, Texas, was granted a 30-year conces- 
sion to the Gibi deposit, discovered during 
an AID project conducted by the U.S. 
Geological Survey and the Liberia Geo- 
logical Survey. Of six separate deposits, 
two are considered of commercial interest." 
Exploration was underway at yearend. 
According to terms of the agreement, 20 
percent of the stock in the operating com- 
pany would be made available to Liberian 
citizens on a 40 percent cash payment, the 
remainder to be paid from a guaranteed 
6-percent dividend. Also, three Liberians 
will be appointed to a nine-man Board of 
Directors.* 


Cement.—In January, Liberian Cement 
Co. (CEMENCO) began production at its 
$2.5 million, 125,000-ton-per-year plant. 
Clinker is imported from Norway for proc- 
essing at the plant. In February a new law 
was passed prohibiting cement imports 
except by CEMENCO. 


MINERAL FUELS 


Petroleum.—Preliminary offshore surveys 
were undertaken by several companies, 
prior to requests by the Government for 
bids for offshore leases, expected in 1969. 
In January, Lockwood, Kessler and Bart- 
lett, Inc. (United States) completed an 
aerial magnetic-radiometric survey, on- 
shore and offshore to the edge of the 
Continental Shelf, testing thickness of the 
offshore sedimentary section. According to 
the local newspaper, The Liberian Age, of 
September 13, 1968, Chevron Oil Explora- 
tion Co. .completed an offshore seismic 
survey. 

Owing to construction delays, the $15 
million, 10,000-barrel-per-day refinery at 
Gardnersville, 9 kilometers from the Mon- 
rovia port, was only in ‘partial production 
late in the year and was officially dedicated 

3 
EET $4.1 Bet Det ul 

* American Metal Market. V. 75, No. 72, Apr. 
15, 1968, p. 8. 


5 Industrial Minerals (Lo ; i 
1963, 1 n (London). No. 10, July 


U.S. Embassy, Monrovia. State t. 
gram A-3911, Aug. 1, 1968, 3 pp. iE 
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on December 30. Liberia Refining Co. 
was given a 25-year refining concession. 
Products are gasoline, kerosine, jet fuel, 
diesel oil, gas oil, and bitumens. The com- 
pany employs 230 Liberians and 35 Ameri- 
cans. Crude oil is to be imported from 
Venezuela and the Persian Gulf. Because 
of a price dispute, Saudi Arabia crude oil 
was substituted for Iran crude oil.’ 
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International Fuel Corp. having the 
same ownership as the refinery, was formed 
for bunkering services. The roles of existing 
distributors (Texaco, Mobil, Shell, British 
Petroleum, and Agip) in local markets was 
undetermined at yearend. 


5 Intelligence Weekly. Oct. 14, 1968, 
p. 8. 
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The Mineral Industry of Libya 


By Walter C. Woodmansee ! 


During 1968, Libya's crude petroleum 
production capacity was the fastest grow- 
ing in the world, and expansion continued 
at the end of the year. On a basis of out- 
put in barrels per day, Libya ranked sixth 
in the world at yearend, passing Kuwait, 
and preceded only by the United States, 
U.S.S.R., Venezuela, Iran, and Saudi 
Arabia. Petroleum exploration and develop- 
ment continued at a fast pace, and dis- 
coveries were announced by several com- 
panies. Late in the year, 32 drill rigs were 
active—12 wildcatting and 20 in field 
development work. Forty-one companies 
were working concession areas. At midyear 
there were 790 producing wells. Reserves 
were estimated at 30 billion barrels of 
crude oil and 20,000 billion cubic feet of 
natural gas.“ 

According to the Ministry of Planning 
and Development, the petroleum sector con- 
tributed more than US$1 billion to a 
Gross National Product (GNP) of about 
US$1.5 billion in 1967, and more than $2 
billion to a GNP of $2.3 billion in 1968.° 

National Libyan Petroleum Corp.— 
Lipetco—was established by royal decree 
in late 1967 and became an operating com- 
pany in April 1968.* Through Lipetco, the 
Libyan Government took definite steps to 
participate actively in every phase of petro- 
leum operations in Libya. Lipetco repre- 
sents the Libyan Government and acts as 
its operating agent. It appeared that the 
old system of competitive bidding for acre- 
age by both governmental and private 
companies would be replaced by direct 
negotiations with Lipetco. In July Lipetco 
approved resolutions of the 16th Confer- 
ence of Oil Producing and Exporting 
Countries (OPEC), which provided for 
direct development by member countries 
and renegotiation of concessions to allow 
national participation. In December, it 
adopted OPEC-recommended petroleum 
conservation regulations. Lipetco planned 


to hold more than 50 percent ownership 
in any new company or venture. Its plans 
included exploitation of uncommitted acre- 
age by participation deals, formation of 
a comprehensive training program for 
Libyans with foreign technical assistance, 
a study of local marketing and distribution, 
establishment of a Libyan tanker fleet, a 
project for utilizing and processing asso- 
ciated natural gas presently flared, and a 
feasibility study for a pipeline from numer- 
ous small fields in the West. 

Another significant activity in the petro- 
leum sector during 1968 was the conclusion 
of a Libyan-French oil pact involving large 
areas of uncommitted and relinquished 
acreage. Concession areas, both onshore and 
offshore, totaled 29,850 square kilometers. 
The French companies involved, Société 
Nationale des Pétroles d’Aquitaine (SNPA) 
and Enterprise de Recherches et d’Activités 
Pétrolieres (ERAP), were committed to 
spending $22.5 million in a 10-year period 
(including $14 million in the first 5 years) 
in the onshore blocks and at least $3.3 
million offshore. If oil is discovered, Lipetco 
is entitled to a 25 percent share of output 
up to 200,000 barrels per day in a 25-year 


. agreement; if output should exceed 200,000 


barrels daily Lipetco’s share increases to 
a maximum of 50 percent for 550,000 
barrels per day. A bonus arrangement was 
involved in the agreement—$1 million paid 
by the French at the final signing of the 
pact, $3 million after the first commercial 
discovery, and $9 million if production 
reaches 300,000 barrels per day.* 


1 Physical scientist, Division of International 
Activities. 

2 Oil and Gas Journal. V. 66, No. 58, Dec. 30, 
1968, p. 108. 

3 Where necessary, values have been converted 
from Libyan pounds (£L) to U.S. dollars at 
the rate of £1I1—US$2.80. 

* The decree was published in Arab Oil Review. 
V. 5, Nos. 83-4, March-April 1968, pp. 11-165. 

5 Oil and Gas International. V. 8, No. 6, June 
1968, p. 136. 
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Development and production costs are 
to be split between the French and the 
Libyans, based on proportionate shares in 
the undertaking. The income tax rate is 
50 percent, and a sliding-scale royalty 
schedule starts at 12.5 percent, increasing 
to 15 percent if output reaches 500,000 
barrels per day. All payments are at posted 
prices. In the offshore area, the French 
were granted a direct concession without 
Libyan participation." 

In October an agreement was reached 
between operating oil companies and the 
Libyan Government on an accelerated tax 
and royalty payment schedule. Under the 
new agreement between the Libyan Petro- 
leum Ministry and Esso Standard Libya, 
which paved the way for settlements with 
other companies, income taxes, formerly 
paid annually, are payable quarterly within 
30 days of the end of the quarter. This 
change is to be phased in gradually over 
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a 3-year period. Royalty payments will 
continue on a quarterly basis but within 
30 days rather than the former 60 days.’ 
It has been estimated that during the 
1968-72 catchup period, the new system 
wil cost the companies more than $100 
million? in lost interest earnings, assuming 
a 7-percent annual rate. However, there 
are some benefits to the operating com- 
panies—certain direct taxes are to be 
treated as deductions, the system of a 
5-year rollover advance to the Government 
is to be discontinued, and existing 1965 
contested tax returns are to be cleared. 

In March 1968 Occidental of Libya, 
Inc., drilling at Kufrah Oasis in southeast 
Libya, tapped a huge reservoir of good- 
quality water. This fresh water resource 
was considered important enough to per- 
haps lead to major population shifts to the 
area.? 


PRODUCTION 


Output of crude oil increased nearly 50 
percent during 1968, as the established 
producers made significant increases and 
one  newcomer—-Occidental— commenced 
large-scale production. Occidental made its 
first shipment in February, and by mid- 
year the production rate was in excess of 
500,000 barrels per day; the company's 
average for the year was 382,000 barrels 
per day. Increases of other major pro- 
ducers were as follows, in barrels per day: 
Esso Standard Libya, Inc., 140,000; British 
Petroleum Exploration Company-Nelson 
Bunker Hunt, 140,000; American Over- 
seas Petroleum, Ltd. (Amoseas), 110,000; 


and Oasis Oil Company of Libya, Inc., 
53,000. 

Crude oil output was 2.2 million barrels 
per day in January, 2.7 million barrels in 
midyear, and approached 3 million barrels 
at yearend. The average for the year was 
2.6 million barrels compared with 1.7 
million barrels in 1967. The year 1969 was 
expected to show another substantial gain 
to more than 3 million barrels per day. 

6 Oil and Gas Journal. V. 66, No. 27, July 1, 
1968, pp. 70-71. 

Petroleum Legislation Report. No. 52, No- 


vember-December 1968, pp. 18—19. 
8 Petroleum Intelligence Weekly. Oct. 21, 1968, 


pp. 3-4. 
9 Business Week. Feb. 22, 1969, pp. 168, 170. 
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Table 1.—Libya: Production of mineral commodities 
Commodity 1964 1965 1966 1967 1968 
NONMETALS ! 
Cement thousand metric tons 100 100 200 
Gypsum...................- metric tons.. 400 1,865 2,500 » r 10,000 14,400 
Sar thousand metric tons 12 12 e 12 e 16 e 16 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural, gross production ? 
million cubic feet.. e° 281,200 803,433 861,247 » 415, 000 620, 000 
Petroleum: 
Crude thousand 42-gallon barrels.. 815,660 445,374 552,712 636, 504 948,519 
Refinery products: 
Motor gasoline............ J))!;ͤr o u2dcenxi AXgn A x e 870 494 
APht ba e e ALS EE e 90 122 
Keros ine )))) õ ⁰ ri DE e 160 215 
Distillate fuel oil........... ,, ease. blue cac Shui Leu e 500 666 
Residual fuel oli. Of ut itas ² ðV⁰AA ⅛ðâ u 8 e 750 972 
f! szceul J Alnsec ol eran nr. Boei A e 1,870 2,469 


* Estimate. * Re 


vised. 
1 Tn addition to commodities listed, Libya also produces construction materials such as sand, gravel, crushec 


stone, brick, and tile, but output data are not available. 


2 reet flared; in 1968, an estimated 1,000 million cubic feet was used as fuel in oilfield operations and 


1,860 million cubic feet was used for gas lift. 


According to official Government statis- 
tics, the December rate of production, by 
company, was as follows: 


Production data on several mineral com- 
modities are not available. The 9,000- 
barrel-per-day petroleum refinery at Marsa 


Company Barrels el-Brega, which went on stream in 1967, 
per day was in operation during 1968. Refinery 
Esso Standard Libya 696 , 500 output was valued at $4.7 million ?? in 1967 
BENIN ID a eas eee i s 693,800 MAE " : 
Occidental o EE E 513,700 ($3.7 million of which was in local sales, 
moseas......-..-.----..-.----~--- 339 , 800 Why 1 1 
BR UT m 282,200 $0.9 million in exports, and the remainder 
Mobil-Gelsenberg F 243, 800 in stock increases) and $6.2 million in 
xi. e 8 7,000 1968 
Pan American 800 : 
Total... deua 2,777,600 
TRADE 


Crude oil exports increased nearly 15 
percent in 1967, the latest year for which 
complete data are available, anc were 
valued at nearly $1.2 billion. This com- 
modity accounted for essentially all income 
from the export market. West Germany 
continued as major customer, taking 23.5 
percent of total crude oil exports com- 
pared with 34.4 percent in 1966. This 
decrease was due to a 13-week embargo 
on oil shipments to certain countries after 
the Arab-Israeli war in June 1967. United 
States and United Kingdom shares of oil 
exports from Libya also were affected by 
this embargo. The Suez Canal closure and 
the low-sulfur quality of Libyan crude oil 
were important factors in opening new 
markets. Oil shipments were made for the 


first time to Greece, Ireland, and Uruguay 
and were renewed, after a lapse of more 
than 2 years, to Sweden and Ghana. 

Principal mineral and metal imports 
were as follows: 


Value 
(million dollars) 
1966 1967 
Iron and steel (mainly tubes, 
pipes and fittings) .......... $24.9 $36.8 
Petroleum refinery products.... 15.6 15.9 
Gent 8.8 E .1 
Nonferrous metals 3.8 2.9 


10 Kingdom of Libya, Ministry of Planning 
and Development. Report of the Annual Survey 
of à 5 Mining Industry. Tripoli, Libya, 
1 ; p. 26. 
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The relationship between mineral-com- the following tabulation: 
modity trade and total trade is given in 


Value 
(million dollars) 


Mineral Tocal 
commod- commod- 
ity trade ity trade 


Exports 
) D ST MORIR T Z dd ²ĩð2A. 786 790 
/%/%õͤdſſũũ ast rc ae t RAM Ee 984 987 
LIT Ly PNE HR RON ES PUER M MIR Peet Oe A RAN 8 1,166 1,169 
Imports 
Frater ere OM PR HE RE RUN Re PRORA hae RR 56 320 
Jö ³ ])“ uiu Mu AL MR ei e 65 405 
DG Gra a cua x rcu E UEM 75 476 
Table 2.—Libya: Foreign trade in mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1966 1967 
EXPORTS 
Metals: 
Iron and steel, se d ] ] «W ð 00G 8,395 4,069 
Nonferrous metals, sera 1,056 
Mineral fuels and related materials: 
Petroleum, crude.............................. thousand 42-gallon barrels... 547,351 627,138 
REEXPORTS 
Metals: 
Copper and alloys, unwrought-__._.-...-.-....-.__-----------------.---- 19: 2:255 
Iron and steel: 
SCtHDAdenstiLels2cfiolfg ] ] Ü˙ÜÜÜM.!dddddd‚‚‚‚d‚‚dd EE m a true ed C 98 
Semimanufactureenss „„ 222 8 
Nonmetals: 
„J.. ⁵ ² -x --= A Giaecss 10 
Mineral fuels and related materials: Petroleum, refinery products: 
Lubricating e ce ke yd eee 48. 8 
Gasoline and white spirit thousand 42-gallon barrels. .  ......- 1,365 
IMPORTS 
Metals: 
Aluminum and alloys, all form „ 1,793 2,218 
Copper and alloys, all formmmee e m we ei 1,361 944 
Iron and steel: 
DCPAD Sec oe owe eo ee ee g d h eec eU AMEN E 824 94 
Steel, primary form ND NEUEN 1,645 4,917 
Semimanufactures: 
Pipes, tubes, and fitting „3 64,654 118,672 
«: ⅛˙²˙“b ½ . mm. dßdßſdsd́ d aU i EE ee 55,060 92,458 
Lead, including alloys, all form „„ 271 407 
Silver: 
Ore and concentrate__._.__.._-____-_____-_.-_-- ee eee eee eee eee ee eee 64 
Metal, unworked or partly worked_______..._-----..----- troy oun ces 514 
Tin, including alloys, all form long tons 62 61 
Zinc, including alloys, all form „„ 452 468 
Nonmetals: 
Abrasives: 
C 224 d ¹ ¹1ʃ 1!ʃ½ʃq¼ꝛ¼ʃ¼½¼ʃ¼ʃ¼àʃàiqrͤ8 10,183 7,923 
Grinding and polishing wheels and stones 71 105 
Asbestos: 
M ³⁰Ü»mÜ0AAͥͥÿ ð.ͥ ⁰¹w- ⁰¹wm ] ¹ wb ⁰»⁰2 ‚omdl 8 VF 
Asbestos cement building materials 11,745 16,432 
h ſ ⁰⁰t 8 thousand tons 620 
Clays and clay products: 
Crude clays, n. ess do 32 
Products, nonrefractory_______._.-._------------__------------------ 126,595 86,527 
Fertilizer materials: 
PüdB:s.h. nose Lac e aC p E / ĩ]ùtb e 8 355 430 
Mlle Mech teu die heer ea a ees 21,960 21,550 
Gypsum and Plasser 1,007 
immesse ane a aa Es ENDE MC eS PUENTE 44,013 51,379 
Me...... ³ ³⅛iðV oe ip O 208 
Pigments, mineral... .. 2.2 2. 22 LLL cL ccc csse c ⁵ PhUnłl᷑ uu... 151 510 
alae aaa ̃ ß. a eh ate a gn tae eae 104 252 
Stone, sand and gravel: 
Dimension stone_____._._.____-_____________--_-__._---------------- 13,612 14,728 
Gravel and crushed rockkk gl 11,001 14,004 
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Table 2.—Libya: Foreign trade in mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
IMPORTS— Continued 
Nonmetals—Continued 
Ju.“ ]ðiÚnſ y ß T eus Pec Mu ECL 26 1 
Tale and steatite. asd ß hes oe e hut E 55 40 
- 9 nonumes Ves f anes seen ree oe aeeeenseey 804 319 
ineral fuels and related materials: 
Asphalt. Naturale ccs ended ³om wu ⁵ð³ camels 14,479 30,078 
Coal and coal products eos sxc ose Soh cos a ᷑ i]ð 8 2,250 
Petroleum, refinery products: 
Gasoline d = TOM MNT ENT Se 8 thousand 42-gallon barrels. . 942 1,482 
Kerosine and jet fuel ))%öͤͥͤͤĩĩ 8 do 606 230 
Dp ctillste de ½5r ⁊ d EEaEdS do 1,518 1,750 
Rai E Mn do- E 35 
Lubricants. „ä ———— —— — do...- 47 171 
Asphalt, wax, ana citumen---..-.-.------.-----------.--------- do ine A uU 
Liquefied petroleum gas- a ccs 63 
77. ÁÁ A —— — do- 8,648 4,09z 


COMMODITY REVIEW 


NONMETALS 


Cement.—Libya’s first cement plant, that 
of the National Cement Co. at Homs, east 
of Tripoli, was in production at an annual 
rate of 110,000 tons. The Benghazi plant 
of Libyan Cement Co. was completed dur- 


ing the year. Its rated annual capacity is 
200,000 tons. 


Fertilizer Materials. Ammonia.—Occi- 
dental of Libya, Inc., in conjunction with 
the Libyan Government, planned an $84 
million, 1,200-ton-per-day ammonia plant 
at Zuetina, near Occidental’s petroleum 
terminal. 


Sulfur.—In June Esso Standard Libya, 
Inc., awarded a construction contract to 
Ralph M. Parsons Co., Ltd. for a sulfur 
plant at Marsa el-Brega with a designed 
annual capacity of 45,000 tons of sulfur, 
derived from natural gas. The unit is to be 
added to the recently constructed gas 
liquefaction plant. Completion of the sul- 
fur unit was expected in late 1969. 


MINERAL FUELS 


Natural Gas.—In December, trial runs 
were made at the Esso Standard Libya 
liquefied natural gas plant at the Marsa 
el-Brega terminal. The gas is disassociated 
from crude oil at the Zelten field and trans- 
ported to the terminal via a pipeline 
parallel to the crude oil line. Esso signed 


a contract with SNAM Progretti, S.p.A., 
which built the main gas line, for a 88- 
kilometer, 20-inch spur line from the 
Raguba field to the main line." Esso has 
two supply contracts—one for 110 million 
cubic feet per day to Spain and the other 
for 235 million cubic feet per day to 
Italy. 

After purification, natural gas is re- 
frigerated to liquid at minus 260°F and 
atmospheric pressure. Storage is in two 
300,000-barrel, double-walled tanks at 
Marsa el-Brega.” The first of four ocean- 
going refrigerator tankers, each of 250,000- 
barrel capacity (equivalent to 750 million 
cubic feet of gas) in four insulated alumi- 
num tanks, was delivered. 

Bechtel Corp. conducted a feasibility 
study on extracting gas at Occidental’s 
Idris and Augila fields, where 1,410 cubic 
feet of gas is associated with each barrel of 
crude oil produced. Late in the year, Occi- 
dental announced plans for a $60 million, 
20-inch, natural gasoline and liquefied 
petroleum gas pipeline to Zuetina, parallel 
to the crude line from the Idris fields. A 
new plant at the field will produce 68,000 
barrels per day, mainly propane, butane, 
and naphtha, from 650 million cubic feet 
of associated gas produced daily. Remain- 


11Gas World. V. 168, No. 4395, Nov. 9, 1968, 
442 


p. ; 
12 Bechtel Briefs. V. 28, No. 8, August 1968, 
pp. 10-11. 
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Table 3.—Libya: Crude oil production 
by company and field 


(Thousand barrels) 
Company and Field 1967 1968 
American Overseas Petroleum, 
Ltd. (Amoseas) 
Bedaz.:..2l-ii2cuv ES 11,854 9,114 
DOR 2s bes — 459 1,997 
Kotlaaa .....- 4,088 4,207 
Nafoora................- 80,655 78,944 
Subtotal............- 47,056 89,262 
British Petroleum Co., Ltd.- 
Nelson Bunker Hunt 
Sartre 61,509 111,287 
Esso Sirte Libya, Inc. 
Raguba.................- 89,111 42,899 


lah_...-.------------- 245 
Zelten 168,887 202, 164 
Sub total! 180,996 224, 624 
Mobil Oil Libya, Ltd. 
Gelsenberg Benzin, A. G. 
11! 55,925 71, 798 
e ren en oat eve 9,868 8,174 
/%GGGGꝙB—AGG0GGAAA UN oe 8,738 6,798 
Subtotal............. 74,526 — 86,765 
Oasis | Oil Co. of Libya, Inc. 
Pom UMOR MCN PONO 86,287 32, 027 
Gialo. LT A eae 8 110,778 130, 788 
Samak v 31,621 33, 184 
Wr.. --------- 49,486 53, 131 
Zar sa ewe 1,772 2,028 
Subtotal............- 229,944 251,108 
Occidental of Libya, Inc 
fr ³ĩðV5A 8 68 
e ß m. mmu 123,181 
Ill ( EREE 16,215 
Subtotal.............  ......- 139,459 
Phillips Petroleum Co. of Libya 
mm Farud............. 1,744 2,725 
Pan American Libyan Oil Co. 
Khuff --.---------------- 1,618 395 
f/ AAA 636,504 948,519 


ing dry gas is to be reinjected into the oil 
wells.“ 


Petroleum. A moseas.Amoseas planned 
an expansion of 80,000 barrels per day in 
the pipeline from the Nafoora field to the 
Amal-Ras Lanuf pipeline, which is jointly 
owned with Mobil-Gelsenberg, raising total 
capacity to 400, 000 barrels per day. The 
company had five drill rigs operating in 
Concession 51. 

Aquitaine Libya. — In January a con- 
so rtium comprising Hispanica de Petroles 
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Table 4.—Libya: Crude oil exports, 
by major country 


(Thousand barrels) 

Destination 1966 1967 
Belgium 20,772 33,284 
e exon „08 5, 896 
Denmark...................- 7,740 18,162 
Franca... lou e 8 64,216 30,615 
Germany, West 188,811 148,570 
Greet S Deece ,A1 
Italy. eee cee cust ee 65,692 129,234 
Netherlands 53,378 58,127 
Netherlands Antilles 487 2, 803 
Norway- ---.---------------- 3,876 R 89 
o PEPEE 8 21,055 27,891 
Sweden ieri. 1,899 
Switzerland. — 4,792 6,281 
Trinidad and Tobago... .... 1,991 7,197 
i here te oe 3,568 3,726 
United King2gm....... ...... 75,970 75,787 
United States 27,497 18,268 
Tugosla via 3 1,315 4,324 
O ͥ é 1,677 2,021 

Total . 547,851 627, 188 
d' Aquitaine  (Hispanoil) (42 percent), 


Société Nationale des Pétroles d' Aquitaine 
(SNPA) (28 percent), Murphy Oil Co. 
(16 percent), and Société Auxiliare de 
PEnterprise de Recherches et d'Activités 
Pétrolieres (Auxirap) (14 percent) struck 
oil in Concession 105. 

The discovery well, the first wildcat in 
the concession, tested at 1,358 barrels per 
day at 9,515 feet. A second hole was 
abandoned as noncommercial, but a third 
tested at 5,000 barrels per day.“ 

British Petroleum-Nelson Bunker Hunt. 
—British Petroleum (BP) was drilling in 
Concession 80, immediately north of the 
joint company's large Sarir field. In this 
BP-operated field, development drilling, at 
2-kilometer centers, and tie-in of new wells 
continued and was essentially completed. 
Desalting facilities were increased with 
installation. of new electrical equipment, 
and new gathering lines were laid to 
segregate salty “wet” production from clean 
“dry” production. A water injection scheme 
was initiated in certain sections of the 
field where well pressure was diminishing, 
and electric down-well submersible pumps 
were installed in a number of wells. In 
addition, the company planned to install 
a new buoy tanker berth at the Tobruk 
terminal. Sarir field pipeline capacity was 
under expansion to more than 400,000 
barrels per day. 

18 Journal of Commerce. Jan. 28, 1969, p. 10. 


14 Oil and Gas Journal V. 66, No. 24, June 
10, 1968, p. 76. 
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Unofficial estimates suggest that in-place 
reserves may be as high as 12 billion 
barrels in the main pool and 3 billion 
barrels in adjacent pools.” 

Esso Standard Libya, Inc.—Esso con- 
tinued as leading producer in 1967, export- 
ing crude oil at an average rate of 592,000 
barrels per day.“ Pipeline capacity was 
expanded to 780,000 barrels per day by 
addition of five pumping stations. The 
output rate at yearend was 740,000 barrels 
per day with 550,000 barrels from the 
Zelten field. 

At midyear Esso reportedly suspended 
the search in far western Libya for suffi- 
cient oil to justify a pipeline to the coast. 
To date, a number of small discoveries 
have been made. 

Mobil-Gelsenberg.—Six dril rigs were 
in operation—one wildcatting and five in 
development drilling at the Amal field. 

In April a discovery was made in Con- 
cession 126, about 140 kilometers south of 
the Amal field. The well tested at 1,050 
barrels per day of 45? API gravity oil." 
Stepout drilling resulted in another success- 
ful well, testing at 3,000 barrels per day of 
high gravity, low sulfur oil at a depth of 
11,000 feet.“ A second wildcat well in 
Concession 126 was dry, and a third 
wildcat was in progress late in the year. 
Mobil also reported a discovery in Con- 
cession 12, west of the Amal field. 

The new Rakb field, south of the Amal 
field, went on stream in July with four 
wells producing 15,000 barrels per day of 
36° API, low-sulfur oil from two pay 
zones at depths of 2,700 to 9,500 feet. The 
new field was linked to the main pipeline 
to the Ras Lanuf terminal by a 22-inch 
spur. 

The Amal-Ras Lanuf pipeline was under- 
going expansion to 650;000-barrel-per-day 
Capacity, with completion expected by mid- 
1969. Chicago Bridge and Iron Co. was 
constructing two additional 200,000-barrel 
tanks at the Amal field and five 500,000- 
barrel tanks at Ras Lanuf. The new storage 
capacity at the terminal will be 6.5 million 
barrels. Loading capacity was under ex- 
pansion to 660,000 barrels per day. 

The Amal field produced at a rate of 
185,000 barrels per day from about 85 
wells, 65 percent of which were flowing 
and the remainder gas-lift. Mobil-Gelsen- 
berg also moved about 25,000 barrels per 
day from 70 wells in the Hofra field, and 
20,000 barrels per day from 28 wells in 
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the Ora field. In Concession 13, north of 
Ora, six of seven holes in the new Dor 
Marada field were successful. Two wells 
at depths of about 3,000 feet each pro- 
duced less than 1,000 barrels daily, and 
four wells at 9,500 feet averaged 2,300 
barrels per day.” 

Oasis Oil Company of Libya.—Late in 
the year, Oasis had two drill rigs engaged 
in wildcatting and two engaged in develop- 
ment drilling at its Defa field. A discovery 
was made in Concession 32, 32 kilometers 
northwest of its Dahra field, in the western 
part of the Sirte Basin. The well :ested 
at 2,380 barrels per day of 42.2° gravity 
oil at a depth of 3,700 feet in Paleocene 
limestone,” It was the first success of six 
holes drilled in the area. Two stepout 
wells were planned. Drilling continued in 
Concession 71, a large tract south of the 
company's Samah and Defa fields. 

A $12 million pipeline expansion was 
underway to increase capacity from 700,000 
to 900,000 barrels per day. The added 
capacity was needed for anticipated in- 
creased output from the Defa field. The 
project involves construction of a new 24- 
inch, 270-kilometer line parallel to the exist- 
ing 30-inch line to the Es Sider terminal. 
The new line was expected to be opera- 
tional in early 1969. United States Steel 
had the contract for pipe supply. Construc- 
tion contractor is Williams Brothers, Tulsa, 
Okla.” 

Occidental of Libya, Inc.—In midyear 
Occidental had nine drill rigs doing de- 
velopment drilling in the Idris A and D 
fields, Concession 103. Production reached 
a rate of 300,000 barrels per day in March 
and 600,000 barrels per day in November. 
There were 17 productive wells in the 
Idris A field and 6 productive wells (and 
five near completion) in the Idris D field. 
Average well output was 26,000 barrels 
per day.“ Occidental planned an output 
rate of 1 million barrels per day by year- 
end, but a drop in field pressure necessi- 


15 Oil and Gas International V. 8, No. 4, 
April 1968, pp. 88-90. 

15 Oil and Nem International V. 8, No. 2, 
February 1968, p. 122. 

og Sum Times. V. 72, No. 1848, June 7, 
1968, p. 834 


18 oil and Gas Journal V. 66, No. 28, July 
i on Pc 
and Gas Journal V. 66, No. 40, 
30, os. Pp RS i m 
il an as Journal V. 66, No. 47, Nov. 
18, 1968, p. 103. ° * 
i E Pipe dne Industry. V. 29, No. 6, December 
D. 
23 World E V. 40, No. 2, February 


1969, pp. 14-165. 
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tated limiting daily output to 600,000 
barrels. Pressure maintenance programs 
were started at both fields. Production 
from Idris C field was planned for early 
1969. 

Idris crude oil is high quality, having a 
43° to 45° API gravity, low sulfur, low 
wax, and low pour point. The discovery 
well (No. A-1) tested 43,000 barrels per 
day of 43.5 API gravity oil from Paleocene 
reefal limestone at depth of 9,417 feet; 
292 meters of porous oil zone was logged.? 

The Augila field in Concession 102 was 
given lower priority in development because 
it appeared to be of lower productivity and 
produced an oil of less desirable quality. 
Early in the year, nine successful wells had 
been drilled. They tested an aggregate 
97,500 barrels per day. The crude is 34.5? 
to 36.5° API gravity, 0.1 to 0.2 percent 
sulfur, and 19 to 20 percent wax. A pour 
point of 70* to 80?F may cause flow 
problems without special handling facilities. 

The initial phase of Occidental's pipe- 
line and Zuetina terminal project was com- 
pleted in February following a period of 
only 8 months after the first discovery in 
the Idris A field. The main 40-inch, 219- 
kilometer line, largest in Libya, connects 
the Idris A field to Zuetina port. A 24- 
inch, 64-kilometer feeding line was com- 
pleted from the Augila field to the main 
line. Ultimate capacity will be more than 
1 million barrels per day. Bechtel Inter- 
national, Inc., Petroleum and Chemical 
Division, had overall responsibility for 
engineering and supply procurement. 

Construction continued on the Zuetina 
storage and loading facilities. The first stage 
included five storage tanks with total 
capacity of 2.55 million barrels, two con- 
ventional 7-point tanker moorings, 5 kilom- 
eters offshore, each handling up to 100,000- 
deadweight ton vessels, and three 42-inch 
submarine lines, each of 50, 000-barrel-per- 
hour loading capacity. Final storage capac- 
ity at the terminal will be 6.9 million 
barrels in twelve 560,000-barrel tanks and 
one 135,000-barrel tank. Three additional 
48-inch submarine lines to three new moor- 
ing points farther offshore, capable of 
handling vessels up to 250,000 deadweight 
tons, were planned. 

Occidental signed a contract with Signal 
Oil and Gas Co. to supply Signal's refinery 
with crude oil at a rate of 150,000 barrels 
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per day with annual increases of 15,000 
barrels per day for 10 years. A 10-year, $1 
billion contract for crude oil sales also 
was concluded with Societa Industriale 
Catanese, S. p. A., a Milan-based subsidiary 
of the Montecatini-Edison group. The de- 
livery rate is 80,000 barrels per day, later 
to be escalated to 200,000 barrels per day.“ 
The company also completed an agree- 
ment with Union Rheinische Braunkohlen 
Kraftstoff, A.G., West Germany, to supply 
technical services in Concession 108, ad- 
jacent to Occidental holdings in Concession 
103. Occidental has the right to purchase 
one-half of any oil discovered and pro- 
duced from the German property at near 
cost for 20 years. As of October, Occidental 
had drilled two holes, both of which were 
dry, a third was at 9,851 feet, and a fourth 
was planned.” 

Standard Oil Co. of California-Texas Oil 
Co. (Caltex)—In November Caltex 
secured a 75 percent interest in Conces- 
sions 119 and 120 held by Clark Oil and 
Refining Co. In granting approval of the 
transaction, the Government of Libya re- 
ceived improved concession terms and in- 
creased work obligations on the part of 
Caltex. The companies agreed to a $1 
million signature bonus and a further $1 
million if production attains 10,000 barrels 
per day from the concessions.” 

Other Companies—Pan American was 
drilling in Concession 95, west of the Amal 
field. Sirtica Shell Co. was drilling in Con- 
cession 114, near the coast at Marsa el- 
Brega. Agip, Inc., reportedly struck oil in 
Concession 100, on the east border of the 
Sirte Basin, near the Sarir field. Elwerath 
Oil Co. Libya-Wintershall Libya, Inc., made 
a discovery in Concession 97 in November. 
American Mining and Exploration Co. can- 
celled its agreement for drilling in Con- 
cession 118. Libyan Atlantic Richfield, Inc. 
Phillips had drilled 16 holes in four offshore 
concessions along the Gulf of Sirte since 
1963 and suspended operations in order to 
evaluate data. Circle Oil Co., holding Con- 
cessions 121, 122, and 123, began drilling 
in August. Bosco Middle East Petroleum 
Co., with Concessions 134 and 135, started 
drilling in September. 


* World Petroleum. V. 39, No. 4, April 1968, 
pp. 40—42. 
* Page 19 of work cited in footnote 7. 

*5 Petroleum Times. V. 72, No. 1857, Oct. 11, 
1968, p. 1458. 

2 Page 17 of work cited in footnote 7. 


The Mineral Industry of Malaysia 


By A. F. Grube! 


Malaysia's economy registered moderate 
gains during 1968. The projected increase 
in gross national product at current mar- 
ket prices was estimated at 4 to 5 percent. 
Tin, the production of which was valued 
at $231 million, retained its position as 
the country's most valuable mineral. The 
country's tin miners produced 75,069 long 
tons, the highest level of production regis- 
tered since the Japanese occupation. Late 
in the year the Malaysia Federal Govern- 
ment established a special fund with an 
initial allocation of $162,338 as part of a 
continuing program to encourage greater 
participation by Malays in the production 
of tin in the Malay Reservations. The form 
of assistance to be granted has not yet 
been determined. Tin mining is currently 
typified by Chinese-owned gravel pump 
mines and European-owned dredges. 


In late 1968 the Malaysian National 
Lands Council appointed a committee to 
establish uniform terms for offshore min- 
ing. The Lands Council has already ap- 
proved a proposal requiring companies to 
secure permits before conducting compre- 
hensive geological surveys prior to actual 
exploration. 

During 1968 negotiations were held 
between the States and Federal Govern- 
ment of Malaysia and foreign investors 
regarding exploration rights for various 
minerals, including petroleum, tin, copper, 
and mercury. 

In April 1968 the Minister of Lands and 
Mines announced the consolidation for 
increased efficiency of the Research Divi- 
sion of the Department of Mines with the 
Geological Survey Department into a single 
unit to be called the Bureau of Mineral 
Development. 


PRODUCTION 


Lower tin prices and reduced iron ore 
production in 1968 continued to have an 
adverse effect on the value of Malaysia's 
mineral production. Although production 
of tin- in- concentrates increased over the 
1967 level, the value decreased from $235 
million in 1967 to $231 million in 1968. 
The value of iron ore dropped from $42 
milion in 1967 to $40 million in 1968. 
The production value of bauxite also de- 
clined by nearly $500,000 as compared with 
that in 1967. Bauxite mines in Sarawak 
have been closed down for the past 3 
years, and the only mines in operation 
during the year were two in West Malaysia. 
The increased 1968 production of gold, 
monazite, and copper was not sufficient 
to compensate for the decreased value of 
tin, iron, and bauxite. Gold production 
was valued at $156,000, monazite at $282,- 
000, and copper at $90,000. 


‘Increased production of crude oil, nearly 
5 times that of 1967, was the most favorable 
mineral industry development during the 
year. The increase was made possible by 
the commencement of production from the 
newly discovered offshore field at West 
Lutong in Sarawak in July 1968. Despite 
this increased production, Malaysia is still 
a relatively minor producer of crude oil. 
The value of crude oil production in 1968 
was set at $2.9 million, as contrasted to a 
value of $600,000 in 1967. 

For the past 3 years West Malaysia has 
accounted for virtually the nation’s entire 
mineral output other than crude oil and 
gold. All of the country’s crude oil pro- 
duction, however, comes from Sarawak 


which also produces about 65 percent of 


1 Industry economist, Division of International 
Activities. 
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the country's gold. Sabah's only mineral 
production consists of relatively insignifi- 
cant amounts of construction materials 
such as stone, gravel, cement, and clay 
bricks. 
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granted mineral exploration rights to 
numerous domestic and foreign-owned min- 
ing companies over the past several years. 
High hopes are held for the discovery of 
minerals, particularly tin and crude oil, 


The three State governments have offshore from Malaysia. 
Table 1.—Malaysia: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1964 1965 1966 1967 1968 
METALS 
Aluminum: Bauxite: 
Malaya..................- thousand tons 471 857 956 900 799 
SaraWak...... ⅛o!m y 8 do 161 114r ͥ˙d˙0 ẽ cas 
M/ AAA 8 do- 632 994 956 900 799 
Antimony, mine output, metal content (Sarawak) 78 55 59 31 20 
Columbite-tantalite concentrate, columbium-tan- 
talum ratio 4:7, 70 to 80 percent pentoxides 57 47 68 * 88 52 
Copper, mine output, metal content 271 488 191 1254 1819 
Malaya yes „ troy ounces.. 7,296 * 4,051 2,950 * 1,290 1,454 
Sarawak (fine ))) do 3,115 2,602 „611 521 2, 718 
Iron ore, 60 to 64 percent iron thousand tons 6, 569 6,983 5,855 5,486 5,167 
ese ore, 30 to 40 percent manganese..... ........ 1,691 788 85, 105 45, 121 
Rare earths: 
Monazite (exports) );) 808 705 880 962 2,188 
Xenotime (yttrium minerals; exports) e 10 10 165 260 70 
Mine (contained in 76 to 76 percent 
concentrate)................- long tons 60,004 68,670 68,886 72,121 Í 
Metal including secondary........... Orcus 71,851 72,469 71,049 76,828 88,818 
Titanium, ilmenite concentrate, ex ports 181,837 128,517 118, 264 90,806 125,825 
gsten, ore and concentrate, tungsten content. 4 5 2 66 
Zircon, concentrate (exports) 147 671 786 472 1,126 
NONMETALS 
Genn. thousand tons 466 789 860 e 885 e 900 
Se e NEE REE N A eli E 0..-- 1 2 2 2 2 
Lime (Sarawak ) 8 190 182 160 * 150 
MINERAL AND RELATED MATERIALS 
Petroleum: 
Crude oil (Sarawak) 
thousand 42-gallon barrels. . 862 851 846 828 1,621 
P MM ——————————— ———MM—— — À—M— —À 
Refinery products: * 
Gasoline do 6,846 6,517 6,974 7,106 v 8,649 
Kerosine and jet fuel! do.... 2,265 2,158 2,626 1,856 P 7,481 
Distillate fuel oil do.... 10, 259 8,832 5,664 8,272 v 6,445 
Residual fuel oil................ do.... 18,958 15,926 20,871 20,000 »18,882 
Gf, — 917 319 450 4, 585 » 1,672 
Refinery fuel and loss Onec- e 1,000 e 1,000 e 1,100 2,488 P2,271 
// ³ĩ· AAA do 85,240 84,751 87,185 89,301 40,800 
e Estimate. * Revised. p ` 
! Exports. 
TRADE ? 


Malaysia’s overall 1967 trade, in terms 
of value, registered a minor decrease from 
the previous year’s. The country was able, 
however, to maintain its favorable trade 
balance. Exports of mineral commodities, 
although of lower value in 1967, still 
accounted for nearly one-third the coun- 
trys total trade. Lower tin prices and 
significantly reduced exports of iron ore 
caused this decline. Although the quantity 


of tin metal exported from West Malaysia 
in 1967 was greater than in 1966, the value 
declined from $253 million in 1966 to 
$241.5 million in 1967. Similarly, iron ore 
exports from West Malaysia went from 
$44.2 million in value in 1966 to $39.6 


million in 1967. Crude oil and petroleum 


2 Excludes trade between the three political 
subdivisions comprising the country. 
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products exported from Sarawak, valued 
at $79 million, constituted the only other 
important mineral commodity export. This 
latter figure includes reexport of crude oil 
received from Brunei in the amount of 
$34 million. 

West Malaysias major mineral com- 
modity import was iron and steel valued 
at $47 million, followed by metalliferous 
ores and metal scrap, with a value of $13.5 
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million. Sarawak's only significant import 
was crude oil and petroleum products with 
a value of $81 million. The Crude oil por- 
tion, all from Brunei, was valued at $76 
million. Sabah's major import consisted of 
petroleum products valued at $7 million. 
The value of total trade, mineral com- 
modity trade, and the net trade balance 
for Malaysia for 1966—67 was as follows: 


Value (million dollars) Mineral 
——— commodi- 
Mineral Total ties’ 
commodi- commod- share of 
ties ity total 
trade (percent) 
Expor a and reexports: ! 
AT EEEE INE AEA NEETA ⁰¹Ü.¹m y N 10.5 1114.1 0.4 
99% l.c modum ⁰ AAA et ceu A El 72.5 r 148.1 50.7 
West Mann xd rn acu ma Te Ex DH ee r 337.0 * 991.5 84.0 
J —————— K Pc Á€ 410.0 21, 248.7 32.8 
1967: 
%%% .· . ·5·.1ð—mw . %¾—«1m fel M ue secs 0.4 130.5 0.8 
SAFRWARK. e ucc ]᷑ ͤ dßdßd wm mma x ise E E dE 79.6 155.0 51.4 
West la ook en eee é ce eset ecu ook 321.8 923.0 84.9 
M ³⁰ AAA dad dcc 17. 401.8 1,208.5 83.2 
Imports: ! 
1966: 
Sabáhi oro ¼¼— d e E E E E r 18.8 r 100.6 18.7 
Sarawak DUCI NEA CERA DIOE neers Pe ee 83.0 r 1656.5 53.0 
West Malaysia r 156.8 r 849.9 18.4 
0j Doe a oe See eee ees r 258.6 »1, 107.0 22.9 
1967: 
Sabah. ——o€— —ÁÁ——  —o— 0ĩç 11.7 98.5 12.5 
Wak..- ⅛ H y ⁊ y k e E 87.2 157.2 55. 5 
West Malay asia 155.6 828.8 18.8 
JCöôöÜ˙u ]˙Ü%% elu m Lm 254. 5 1,079.5 289.6 
Net e balance: ! 
)) ³ÜðAüĩĩ ²˙¹¹ ² mA r —13.8 r13.5 XX 
WO QR ETHER ⁰⁰⁰ K —10.5 r —18.4 XX 
West Malaysia r 180.2 r 141.6 XX 
Tol o. puc Er muU uL ]⅛·Ü¹.-mA ð v EE r 156.4 r 141.7 XX 
1967: 
ROOD EEREN EAE EAE ee A L ³¹ wm ð E EEA —11.8 87.0 XX 
% ͥ ͥ ͥͥ » PF Me A eas —7.6 —2.2 XX 
N ³˙·¹¹¹¹ a e cecetccscccccee 166.2 94.2 XX 
fr. ³ÜðÜ2é]c]ĩÜẽ «⁰ ⁵ ̃ .I... e . "A ees 147.8 129.0 XX 
* Revised. XX Not applicable. 


! Excludes trade between political subdivisions. 


500 MINERALS YEARBOOK, 1968 


Table 2.—Malaysia: Exports and reexports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 


WEST MALAYSIA 


METALS 
Aluminum, bauxite...................... 1,028,000 875,978 Japan 617, 477; Canada 150,584. 
Copper, all form r 826 1,192 Singapore 1,037. 
Iron and steel: 
Iron ore.............- thousand tons.. 5,772 5,880 Japan 5,265. 
Pig Oü 2-2: 8 416 299 Mainly to Thailand. 
Iron and steel scrap.................- 33,284 37,391 Singapore 28,331; Japan 6,661. 
Semimanufacture s r 8,849 10,607 Singapore 3, 138; Thailand 2 ,490. 
Manganese ore._......---.-.-------- ee 69,319 60,281 All to Japan. 
Other nonferrous metal ore, n.e.s.........- r 1,030 752 Japan 362; United Kingdom 286; 
nited States 109. 
ner nonferrous metal sera r 5,194 5,580 Singapore 2,729; Japan 2,846. 
TTC long tons 1.254 1,176 All to Singapore. 
Tin slag and hard head do.... 2,878 24,897 r^ d 12,500; United States 
Tin and tin alloys, unwrought. . do 71,468 73,573 United States 32,379; Japan 19,102. 
Titanium concentrate (ilmenite) ........... 118,254 90,806 Japan 90,754. 
Uranium and thorium ore 1,088 1,222 Japan 429; United States 308; 
nited Kingdom 801. 
NONMETALS 
Cement i... ß eS AE RE r 153,096 265,949 Singapore 166,188; Thailand 50,671; 
Indonesia 28, 964. 
Fertilizers, manufactured................- 7,698 8,563 Thailand 8 ,264. 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Crude oil ? (reexport) 
thousand 42-gallon barrels. . r 1,967 2,971 Singapore 1,674; Australia 697. 
Refinery products: 
Gasoline do * 839 695 Singapore . x^ Indonesia 91; Sou*h 
iet 
Kerosine and jet fuel do.... r 561 604 South Vietnam 164; Thailand . 8, 
Singapore 70. 
Distillate fuel oil. ......... do.... r 776 830 Singapore 425; Thailand 405. 
Residual fuel oil... do.... 12, 013 1,599 res te 812; South Vietnam, 770. 
GCC do- r 829 86 to Singapore. 
T ĩ LEES do r 4, 518 8,814 
Ships’ bunkers...............- do 290 371 NA. 
Aircr: ft ounker sss do 135 134 NA. 
SARAWAK 
METALS 
Iron and steel scrap......................- 644 1,289 Singapore 1,149. 
Nonferrous ores.........-.--_.---------- 105 122 Japan 61; West Germany 61. 
Nonferrous metal scrap. ................- 200 171 Mainly to Hong Kong. 
Silver, unworked............ troy ounces... ..........- 1,167 All to Singapore. 
NONMETALS 
Baked clay building materials 208 394 Virga A to Brunei. 
Stone, all types 1,502 9,548 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Crude oil. thousand 42-gallon barrels... 14,048 15,858 Australia 6,801; Burma 1,164. 
Unfinished oils. ............... do.... 590 1,565 Singapore 1,215; Philippines 147. 
Refinery products: 
Aviation gas oline do 56 89 All to Singapore. 
Motor gasoline do 3,201 741 Singapore 536; New Zealand 193. 
Keros inne do 1, 108 1,689 Mainly to Brunei. 
Jet fuel do 1, 162 3,998 Mainly to Singapore. 
Distillate fuel oil.......... do.... 1,054 1,050 Singapore 1,027. 
Residual fuel oil do.... 8,538 8,625 Singapore 8, 527. 
Totalalll do 15,119 16,142 
Bunkers: 
r deiwess do.... 1 1 NA. 
Sir ³ĩðV³ dec do 7 28 NA. 


See footnotes at end of table. 
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Table 2.—Malaysia: Exports and reexports ! of selected mineral commodities— Continued 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
SABAH 
METALS 
Iron and steel: 
Iron and steel scrap.................- 724 717 Mainly to Singapore. 
Semimanufactures................... r 52 61 Brunei 58. 
NONMETALS 
Cement and clinker.....................- r 169 9 Mainly to Indonesia. 
MINERAL FUELS AND RELATED MATERIALS 
Refinery products 
thousand 42-gallon barrels.. r 15 24 Mainly to Brunei. 
ides bunkers: 
bunkers................ do 68 77 NA. 
jos tion bunkers.............- do.... 54 56 NA. 
TOtal f«³⁵ͥ y E sane do 122 133 


NA Not available. r Revised. 


1 Excludes trade between political subdivisions. 
2 Primarily unfinished oils. 


Source: Official Government trade returns from Sabah, Sarawak, and West Malaysia. 


Table 3.—Malaysia: Imports’ of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 


WEST MALAYSIA 


METALS 
Aluminum, all forms 4,641 4,529 Canada 1,544; United Kingdom 
1,104; Japan 857. 
Copper and alloys, all form 2,471 2,199 Zambia 7 52; Japan 701; United 
| Kingdom 503. 
Iron and steel: 
Iron and steel scrap.................- 5,168 5,844 Hong Kong 2,082; hv Germany 
1,698; Singapore 1, 
Un 0 02 2 90ccLE r 8,8946 5,910 Mainland China 4, 073; U. S.S.R. 
Semimanufactures: 
Bars, rods, and shapes * 118,808 158,969 India 85,980; mainland China 
34 ,104; Japan 32,334. 
Plates and sheets 107 ,957 124,708 Japan 83,016; United Kingdom 
12,774; Australia 7,409. 
Of ⁵² m Secs * 92,470 76,480 Japan 27, 886; mainland China 
16,167; Singa ore 10,610. 
Lead, all forms 636 468 Singa ore 212; United Kingdom 113. 
Manganese )) A 1.408 1,648 Mainly from Singapore. 
GGõ·%ök long tons 8,242 6,769 "Thailand 1,272; Australia 1,218; 
Singapore 1,104. 
Metal and alloys, all forms do.... 218 254 Japan 104; United Kingdom 56; 
ingapore 32. 
Zinc: 
Ore and concentrate 847 2,287 Mainly from Singapore. 
All other forms 1,620 2,475 Singapore de 1,894; Japan 568; Australia 
NONMETALS 
Asbestos, erude 2-22-2222- 8,982 11,097 Canada 5,836. 
Cement and clin ker 5,318 5,929 United Kingdom 2,626; Singapore 


1,024; Denmark 898. 


See footnotes at end of table. 
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Table 3.—Malaysia: Imports of selected mineral commodities—Continued 
(Metric tons unless otherwise specified) 


1967 


Commodity 1966 Principal sources, 1967 
WEST MALAYSIA—Continued 
NONMETALS—Continued 
Fertilizer materials: 
Phosphate rock 88 113,689 101,911 Christmas Island 71,851; United 
BEES rien 155, 820 122,615 East German — J 89,084 
Os .. 9 9 y 0. a H 
Phosphati 6,581 6,111 . $0,480, lands ' 
nee ; ; r 
1,588; United pred tes 1,141. 
Potassic........................ 45,668 56,823 woe 21,088; . 16,776; 
%ͤĩ˙ĩVuuàiqàà.. ] AA A EAE E 172,829 84,618 Dom 54,2167 mainland China 
—— mA(Ó—— AEA 5,145 8,182 Singapore 2,076; France 818. 
AND RELATED MATERIALS 
Coal, all types 28,098 11,126 North Vietnam VAY South Vietnam 
8,679; Australia 8,198. 
COMB E PR 6,178 6, 950 Taiwan 2,255; Netherlands 2,092; 
West Germany 1,911. 
Petroleum: 
Crude.....thousand 42-gallon barrels. . * 16,741 17,729 Saudi Arabia 10,072; Kuwait 7,657. 
Refinery nery produci: 
e and naphthas.....do.... 805 853 — 118. 879; Saudi Arabia 286; 
Kerosine and jet fuel. do.... t 728 783 Singapore 29 dos Saudi Arabia 220; 
Distillate fuel oil. do. 2,517 2,978 Singapore i 511 Saudi mA 1,140. 
Residual fuel oil........... O.... 283 188 Singapore 106; Bahrain 1 
Lubric ante 93 171 182 Singapore 102; United TEN 52. 
OP ones MM FEIN * 98 189 Singapore 36; United Statees 43. 
Nee! do 14, 547 5,018 
SARAWAK 
Aluminum and alloys, all form 817 188 B 67; Japan 44; 
Copper an: and 1 all forma 142 83 United Kingdom 57. 
Gold bullion ...--2------- troy ounces 26,445 17,820 All from the United Kingdom. 
Iron and steel, all forms.................- 22,564 20,394 Singapore 4,986; Ja = 4.291; 
ma d China 
Lead, all forms...........-....--~.-.---- 49 40 Sin re 27; Uni Kingdom 4. 
Tin, all form long tons.. 146 109 Mainly from Japan. 
inc, all form 112 78 Belgium Luxem urg 58; Japan 11. 
NONMETALS 
Asbestos, all forms 4,847 8,857 7 re 2,144; Italy 892. 
Cement and clinker.....................- 46, ,617 28 , 832 d China 11 ,018; Singapore 
1 995 Taiwan 3,828. 
Clays, all form 2.2- -22---.-.---- 1.242 1,096 4 863. 
; ĩð2ßſũ ͤ y Sd. Bescoees 128 from Singapore. 
Fertilizers: 
Natural phosphates 3 A 2, 652 5,727 Christmas Island 5,555. 
an 
Nitrogenous. ees hs Ss EE 5,750 5,801 United Kingdom 5,858. 
Potassic...............-.....-..-- 1,082 1,488 France 1,184; West Germany 804. 
All others 8,274 8,845 ibi N 7,028; Singapore 
Gypsum and plasters...................- 12 19 "Thailand 12; mainland China 6. 
Ores eee x ES 9 47 Mainland China 48. 
Limestone. e. 1,453 1,119 Singapore 1,018. 
RES aps ee EEEN E EIN URS E ANE 544 M from Brunei. 
Slate, marble, and granite, roughly worked. 1,827 40 ited Kingdom 35; Singapore 4. 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum, crude 
thousand 42-gallon barrels.. 83,680 86,696 All from Brunei. 
Unfinished oils. .............-.-..- do.... 881 897 Do. 


See footnotes at end of table. 
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Table 3.—Malaysia: Imports’ of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
SARAWAK — Continued 
MINERAL FUELS AND RELATED MATERIALS — 
Continue 
N 
Aviation gasoline do 27 5 Mainly from Singapore. 
Motor gas oline do 213 147 Singapore 143. 
Kerosinee do 38 30 Mainly from Singapore. 
[pl ô§/§ͤÜ—ð — 164 112 Do. 
Distillate fuel oil. ............- Os. 273 234 Singapore 206. 
Residual fuel oil...............- 0 32 17 All from Singapore. 
Lubricating oil "s ETER 29 30 Singapore 20; United States 5; 
nited Kingdom 3. 
, etoe eke eZ do 10 15 Singapore 11. 
ISff;Rͤr %ð K 8 do 786 590 
Liquefied petroleum gas value.. $820,845 $801,469 Brunei $289,821. 
SABAH 
METALS 
Aluminum, all form 127 96 Japan 42; Belgium-Luxembourg 28; 
nited Kingdom 11. 
Cop „ert. oue r 61 81 United Kingdom 12; Japan T. 
Gold bullion................- troy ounces.. 88,932 12,699 All from the United Kingdom. 
Iron and steel: 
Ore and scrap -- 5 1 1 Mainly from the Philippines. 
Pig iron and ferroalloys. ss 2 10 All from the United Kingdom. 
Ingots and other primary forms 219 118 Ja e 2 pre Germany 26; Hong 
Semimanufactures..................- 114, 844 18,733 Ja ue vi 15; Singapore 8,642; Hong 
l ong 2 
Lead, all ferm lee edens r 80 53 Sin apore 20; Hong Kong 8; United 
ingdom 
Tin, all form long tons 24 20 Mainly from Singapore. 
Zinc, all form ------2----------- 9 6 Japan 2; Singapore 2. 
NONMETALS 
Cement and clinker...................... t 34,488 26 , 786 Japan 13,997; mainland China 
0; Taiwan 3 3,629. 
Poospuete lr. eee 8 588 563 Mi 509. 
Ee ah ee. t uma CE 8 6 West Germany 8. 
Tale a and soapstone kk r 83 272 Mainland China 169; Norway 85. 
MINERAL FUELS AND RELATED MATERIALS 
ö;rñ ĩ˙Üoꝓunnsnnn eee ae dau Edu 84 29 United Kingdom 15; Hong Kong 6; 
Japan 3. 
Petroleum: 
Refinery products: 
Miren thousand 42-gallon barrels. . r 286 170 Mainly from Singapore. 
e. 
Kerosine. ..............-- do- r 26 30 Do 
f esu moc ees 0.... 98 116 Do 
Distillate fuel oil do- r 336 311 Do 
8 fuel oil —- do- r 51 85 Do. 
JJ suus eau E do.... 85 56 Singapore 42; United States 18. 
ot! do r 832 718 


1 oe 
1 Excludes trade between political subdivisions. 
Source: Official Government trade returns from Sabah, Sarawak, and West Malaysia. 


COMMODITY REVIEW 


METALS two mines were in operation during the 
. e. e. . e. year. 


during 1968 continued to come from Telok Overseas Mineral Resources Development 
Ramunia in Johore, West Malaysia. Only Corporation (OMRDC) started geological 
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and geophysical surveys and test borings 
at Mamut Valley, Sabah, for the location of 
copper deposits. Encouraged by prelimi- 
nary findings, the company is planning to 
invest $1 million for further prospecting 
in addition to the $500,000 it has already 
invested. If further exploration yields posi- 
tive results, a development project would 
be undertaken by 1973, including the con- 
struction of a $51 million ore-dressing 
plant. A new company would be estab- 
lished for development of the deposit with 
49 percent of the shares being offered to 
Malaysians. The Japanese Overseas Eco- 
nomic Fund holds a 50-percent interest in 
the OMRDC, with the other 50 percent 
being held by the following Japanese com- 
panies: Nippon Mining Co., Ltd.; Mitsu- 
bishi Mining Co., Ltd.; Furukawa Mining 
Company, Ltd.; Mitsui Mining & Smelting 
Co., Ltd.; and Dowa Mining Co. 

Gold.— As in past years most of Malay- 
sia's gold production came from Sarawak, 
with the balance being produced as a 
byproduct of tin mining in West Malaysia. 
Sarawak produced 2,718 troy ounces, and 
1,454 troy ounces was produced by the 
tin miners. 

Iron Ore.—As in past years virtually all 
of Malaysia's iron ore production was ex- 
ported to Japan. According to Japanese 
data, imports from Malaysia accounted 
for 7.5 percent of all the iron ore imported 
into Japan during 1968. The Japanese, 
however, are becoming more exacting as 
to price and quantity in negotiating new 
contracts, in view of the greater number 
of suppliers. The downward trend in pro- 
duction and exports probably will continue, 
unless new high-grade deposits are dis- 
covered. Two large iron mines owned by 
the Eastern Mining and Metals Company, 
Ltd.—Dungan in Trengganu and Rompin 
in Pahang—continued to provide the bulk 
of Malaysia's output. 

Iron and Steel.—In July 1968, the for- 
mation of a joint Japanese-Malaysian com- 
pany, called the Steel Pipe Industry of 
Malaysia, Ltd., was announced. The com- 
pany plans to build a steel pipe mill costing 
about $1.5 million at Butterworth, Penang, 
West Malaysia. Construction is to com- 
mence in May 1969, with production 
starting at yearend. The plant will be 
capable of manufacturing annually 13,000 
tons of electric, resistance-welded, steel 
pipe of from Y^ inch to 4 inches in diameter. 
The Japanese partners are the Kawasaki 
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Steel Corporation and C. Itoh and Com- 
pany, Ltd., and the Malaysian partners 
are Hong Bee Hardware, Sendirian Berhad, 
and Kim and Company. 

The Malayawata Steel Mill at Prai, 
West Malaysia, is planning to install a 
second blast furnace, costing about $3.25 
million. This addition will double the 
plant's capacity from 6,000 tons of pig 
iron per month to 12,000 tons per month. 
The plant presently produces rolled steel 
products amounting to 4,000 to 5,000 tons 
per month. 

On August 19, 1968, the Malaysian 
Government approved the imposition of 
an import duty of $22.73 per ton to protect 
the domestic steel industry and accelerate 
industrialization. Duties will be levied on 
certain types of steel products, such as 
steel round bars, high tensile steel, and 
related products. Parliament also approved 
the imposition of an import duty of 25 
percent, or $40.58 per ton, on tubes and 
pipes of iron or steel of less than 6 inches 
in diameter. 

Lead and Zinc.—A subsidiary of Emco, 
Ltd., announced the discovery of a 250,- 
000-ton lead-zinc deposit in Kelantan, 
West Malaysia in early 1968. The company 
is presently continuing drilling to determine 
the extent of the deposit. 

Manganese.— Manganese continued to be 
produced in greatly reduced quantities 
during 1968 because of reduced sales to 
Japan, virtually the only customer. In 
1967, 49,505 metric tons of ferruginous 
manganese ore and concentrate were 
shipped to Japan, as contrasted to shipments 
of 40,739 metric tons in 1968. 

Mercury.—In September 1968, the 
Sarawak State Government agreed in prin- 
ciple to allow prospecting for mercury by 
the Japanese Mining Industry Association 
in the Upper Bau area of the State. The 
Association plans to send a prospecting 
team to Sarawak in the very near future. 

Rare-Earth Minerals.—Malaysia is be- 
coming an important supplier of yttrium- 
bearing concentrates, especially xenotime. 
Currently, all production is obtained as a 
byproduct of tin mining. 

Because of the anticipated increase in 
demand for yttrium, one of Malaysia’s 
leading exporters of xenotime, Sharikat 
Harper Gilfillan Berhad, is studying the 
possibility of establishing a plant to up- 
grade yttrium-bearing material to 60 per- 
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cent yttrium oxide (Y2Os). The company 
has secured the consulting services of 
British Rare Earths, Ltd. 

Tin.—Malaysia easily maintained its 
position as the world's foremost tin pro- 
ducer in 1968. Production of tin-in-con- 
centrates totaling 75,069 long tons marked 
a new post-1941 high. It was also the 
fourth largest output Malaysia has ever 
recorded. Production increased during 1968 
despite the initiation of export controls in 
September. Malaysia's export quotas as 
established by the International Tin Coun- 
cil amounted to 20,255 long tons for the 
September-December 1968 period, and 
17,920 long tons for the January-March 
1969 period. At yearend 1968, there were 
1,110 mines in active production compared 
with only 1,072 at yearend 1967. The 
breakdown of 1,110 mines by mining tech- 
niques employed was as follows: Dredges, 
65; gravel pumping 994; and other, 51. 

A jurisdictional dispute between the 
State and Federal Governments concerning 
offshore tin mining halted prospecting by 
the three foreign companies which received 
offshore West Malaysia tin mining rights 
earlier in the year. These companies are 
the Ocean Mining Company, Conzinc 
Riotinto Malaysia Ltd., and the N. V. 
Billiton Maatschappij. Although the States 
have the authority to grant onshore pros- 
pecting licenses, the Federal Government 
believes that it should be consulted regard- 
ing offshore rights. These differences were 
nearly resolved at yearend, but discussions 
continue on final terms. 

The Pan-Malaysia Mining Company 
Ltd., formed in 1967 by the All-Malaya 
Chinese Mining Association, decided to 
turn to inland mining. The Association 
had applied for a license to prospect for 
tin in the seabed off Lumut, but withdrew 
its interest in offshore mining following 
the Government's decision to allot oft- 
shore mining rights to the three inter- 
national companies mentioned above. 

In July 1968 the Perak State Develop- 
ment Corporation announced that it would 
concentrate initially on tin mining within 
the State. The corporation plans to carry 
out prospecting operations in the Kladang 
Hills area near Ipoh, where it is believed 
there are rich deposits of tin ore. The 
corporation's minister also announced that 
a rich tin-bearing vein had been reported 
along the railway from Tanjong Malim to 
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Parit Buntar, which would also be in- 
vestigated. 

A new concept in tin mining proved 
successful at the Kampar, Perak property 
of Austral Malay Tin, Ltd. The company 
installed a U.S.-built dragline excavator, 
which is used in conjunction with U.S. 
made Allis-Chalmers front end loaders 
for removing limestone overburden. In the 
past, when limestone bedrock was reached, 
placer operations ceased. Now, once the 
limestone bedrock is removed, conventional 
placer mining can be resumed. This method 
may significantly increase tin reserves of 
Malaysia and the world as a whole. 
Another first for Malaysia was the decision 
of the Malaysian Daijin Sendinian Berhad 
to use a jet ejector mining dredge on their 
property at Kroh in north Perak, West 
Malaysia. This type of dredge, which can 
reach a depth of 300 feet to recover min- 
erals, is reportedly more economical to 
build, and operating costs are low. The 
Berjuntai Tin Dredging Ltd. also an- 
nounced construction of its seventh dredge 
at a cost of about $10 million. This dredge 
is to be designed to process 9 million cubic 
yards per year and will operate in the 
Kuala Langat section of the company’s 
property in Selangor, West Malaysia. 

Early in 1969 the Perak State assembly 
passed legislation to prevent illegal off- 
shore mining which has recently been 
plaguing the State. Fines proved inade- 
quate, and police will now be able to seize 
boats and equipment used in illegal] mining 
operations. 


NONMETALS 


Cement.—Two companies with three 
plants controlled the cement industry of 
Malaysia during 1968. Associated Pan- 
Malaysia Cement Ltd. is much the larger; 
its two plants are located in Ipoh and 
Rawang (in Selangor). Tasek Cement Ltd. 
has the third plant, also in Ipoh. The two 
firms had a combined cement capacity in 
excess of 1.5 million metric tons annually, 
considerably more than output. However, 
they signed a joint $11 million contract 
in 1968 to sell 750,000 tons of clinker 
(unground, gypsum free cement) to the 


East Pakistan Industrial Development 
Corporation. 
Fertilizer.—In August 1968 The Dow 


Chemical N.V., a subsidiary of the United 
States Dow Chemical Company, announced 
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the formation of a new company in Malay- 
sia to produce agricultural chemicals. The 
new plant is expected to cost at least $1.3 
million and is to commence operations 
towards the end of 1969. The plant is to 
be built at either Batu Tiga or Prai, West 
Malaysia, and will supply the Malaysian 
and adjacent regional markets with agri- 
cultural chemicals. 

In early 1968 the Malaysian Government 
decided to levy a duty of $16 per ton on 
imported ammonium sulfate, ammonium 
nitrate, and calcium ammonium nitrate, 
and $20 per ton on imported compound 
fertilizers. This action was taken following 
the petition of the Chemical Company of 
Malaysia, Ltd., which was unable to com- 
pete with the lower priced imports. The 
new duties mean that imports of the fer- 
tilizers indicated are virtually prohibited. 


MINERAL FUELS 


Coal.—The Nippon Coal Mining Co. 
Ltd. of Japan has indefinitely postponed 
development of the Silantek coal deposit 
in Sarawak. The company felt the coal 
would not be competitive with coal from 
Queensland, Australia. Currently, Malaysia 
does not produce any coal and consumes 
very little. 

Petroleum.—During 1968, the Malaysian 
Government signed oil exploration agree- 
ments with four international oil companies, 
and were negotiating with three others. 
The oil companies securing signed con- 
tracts were Continental Overseas Oil Com- 
pany for offshore areas on the east coast 
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of West Malaysia; Esso Exploration of 
Malaysia, also for areas off the east coast 
of West Malaysia; Sabah Teiseki Oil Com- 
pany for areas off Sabah; and Oceanic 
Exploration and Development Company 
also for areas offshore Sabah. The three 
companies negotiating with Malaysia are 
the Mobil Oil Corporation, Frontier Petro- 
leum Company, and Amoco (Malaysia) 
Petroleum. These companies have applied 
for acreage offshore along the west coast 
of West Malaysia. The companies with 
signed contracts are currently conducting 
marine seismic work in their areas. 
Similarly, the French company, Aquitaine, 
which signed an agreement with the Malay- 
sian Government in 1966, was also con- 
ducting seismic work. 

The Sarawak Shell Berhad's oilfields in 
Sarawak continued as Malaysia's only pro- 
ducing oilfields. In July 1968, the com- 
pany announced that it had begun to 
produce from Sarawak's first offshore field 
at West Lutong in Sarawak. Shell Berhad 
has rights to the entire Sarawak offshore 
area at the present time. The company will 
have to relinquish some of the area over 
the next 2-year period. Talks are now 
underway between the Federal Govern- 
ment and Sarawak State Government on 
the possibility of allowing companies other 
than Shell to explore for oil in Sarawak 
both on and offshore. 

Malaysia's 1968 consumption of refined 
petroleum products was estimated at 35 
million barrels or only one-half of Singa- 
pore's consumption during the same year. 


The Mineral Industry of Mexico 


By Burton E. Ashley ! 


Growth, expansion, and plans for ex- 
pansion were the striking aspects of the 
Mexican mineral industry during 1968. 
This was partly a reflection of the expand- 


ing Mexican economy which showed gains 
in nearly all indicators. Salient statistics 
are shown in the following table: 


Table 1.—Mexico: Salient statistics 


1965 1966 1967 1968 P 

Gross national product (GNP), current prices millions.. $19,416 $21,768 $24,112 $26,744 
Mineral industry contribution to GMP do.... e 2.718 e 304.7 361.6 495.0 
Index of industrial productioůn (1968 2100) 119 182 142 154 
Index of mineral industry production. ................ do 105 109 115 | 118 
Mineral industry labor force 2 -------- thousand persons.. 130, 00 NA 188,000 190, 000 
Value total commodity exports. ..................- millions.. $1,022.4 $1,111.0 $1,192.4 31, 108.8 
Value mineral commodity ex ports do.... $266 $301.0 3253.4 3216. 

Value total commodity import do.... 31, 492.9 51, 559.6 $1,605.2 $1,745. 

Value mineral commodity import᷑tss do 31 371.9 3156.1 3155.7 


* Estimate, v Preliminary. 

Early in the year, the President of the 
Mexican Mining Chamber announced that 
various mining interests planned to spend 
an estimated $80 million on exploration. 
Demand for gold and silver encouraged 
reexamination of old properties in the 
States of San Luis Potosi and Jalisco. Sulfur 
companies planned to intensify their sul- 
fur search on the Isthmus of Tehuantepec. 
As a result of additional fluorspar recovery 
facilities, production in 1968 gained 18 
percent over that of 1967. 

A $10 million investment was proposed 
for a magnesium oxide plant at Laguna 
del Rey, Coahuila. Expansion and modern- 
ization of manganese, aluminum, and salt 
recovery plants were also reported during 
the year. Over $800 million was being spent 
for iron and steel production facilities, and 
output of between 5½ and 6 million tons 
was forecast for 1975. Consumption of 
steel in terms of ingots for 1968 approxi- 
mated 3.4 million tons, and the added 
capacity is expected to keep pace with 
future consumption. 

Government policy appears to be set 
in the direction of hastening the process 


of Mexicanization, or Mexican majority 
ownership, of mining firms. One step was 
the doubling of the tax on copper produc- 
tion. The tax, which is tied to the New 
York export price, was slightly more than 
1 peso (about 8 cents) a kilo, but the new 
law will double this figure. Cía. Minera de 
Cananea S.A. de C.V., which is almost 
wholly owned by The Anaconda Company, 
is the only large producer which is not 
Mexicanized. It was reported that the new 
tax will cost Cananea about $2.5 million 
in additional] payments to the Mexican 
Government annually. As Cananea is not 
Mexicanized, it is not eligible for the 
special tax rebates offered to Mexicanized 
firms. The mining law of 1961 gave foreign- 
owned companies 25 years to Mexicanize 
and offered a 50-percent production and 
export tax rebate to those which did. 
Cía. de Azufre Veracruz S.A., a sub- 
sidiary of Gulf Resources and Chemical 
Corp. and the only non-Mexicanized sulfur 
producer, was reportedly “abruptly” in- 
formed that its 1969 output of sulfur was 


1 Physical scientist, Division of International 
Activities. 
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to be limited to 250,000 metric tons com- 
pared with past production of around 
340,000 tons annually. Furthermore, the 
company was to market 150,000 tons of 
sulfur within Mexico. This action could 
be interpreted as discriminatory, for no 
Mexicanized sulfur-producing firms were 
put on a quota basis. Sale price of sulfur 
in Mexico was about $22 a ton, whereas 
sulfur shipped to Tampa, Fla., brought 
around $41. While Gulf Resources was 
said to have over 300,000 tons of sulfur 
available for shipping, it was unclear 
whether its 1969 export quota of over 
400,000 tons would be allowed by the 
Mexican Government. 

It was reported that restrictions on Gulf 
Resources’ activities would be lifted upon 
completion of a plan for Mexicanization 
of its subsidiary.’ 

According to later reports, Gulf Re- 
sources agreed in principle to sell its Mexi- 
can holdings and terminal in Tampa, Fla., 


1968 


to Metalúrgica Mexicana Penoles S.A. and 
Crédito Minero y Mercantil S.A. for $24 
million. The sale is based on a number of 
conditions, but agreement was to be closed 
by August 1, 1969. 

The Mexican Government‘ published a 
very useful volume dealing with 29 metallic 
minerals produced in Mexico. A chapter 
is devoted to each mineral which details 
its physical characteristics, uses, and possi- 
ble substitutions. In addition, and of greater 
interest, are the short statements listing 
geographic locations of chief occurrences 
within the country, mode of occurrence, 
production, producers, trade, taxes, and 
reserves. 

Another useful publication" lists the 
names and addresses of producers of 41 
minerals, both metallic and nonmetallic. 
In all, there are 286 firms or individuals 
listed in the metallic section and 166 in 
the nonmetallic section. 


PRODUCTION 


Volume of production of mineral com- 
modities was generally mixed in compari- 
son with 1967 figures. Mercury output 
gained 20 percent, which may be a reflec- 
tion of the Mexican Government's more 
vigorous efforts against smuggling. Man- 
ganese will probably regain its former levels 
as the chief producer was readying a new 
property for production. Rising production 
trends in mineral construction materials, 
cement, and steel reflected the growth of 


the Mexican economy in general. 


2 Mining Journal (London). V. 272, No. 6963, 
Jan. 31, 1969, p. 99. 

3 Skillings Mining. Review. V. 58, No. 21, May 
24, 1969, p. 16. 

4 Departamento de Estudios Económicos (Mex- 
ico, D.F.) Consejo de Recursos Naturales no 
Renovables. Los Recursos Minerales de Mexico- 
Metalicos. 1969, 114 pp. 

5 Departamento de Estudios Económicos (Mex- 
ico, D.F.), Consejo de Recursos Naturales no 
Renovables. Directorio de Empresas Mineras en 
México. 1968, 44 pp. 


Table 2.—Mexico: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 » 
METALS 
Aluminum, metal, primar 17,678 19,088 r 20,286 21,512 22,518 
Antimon y: 
Mine output, metal content............. 4,788 4,461 4,416 8,738 8,4064 
Metal (in mixed bars )) 983 985 1,271 986 1,090 
Arsenic, white 14,748 18 ,878 15,705 14,968 18,531 
Bismuth, metal (in refined and mixed bars)... r 472 r r4 525 
Cadmium: 
Mine output, metal eont ent 8,067 2,778 1,629 1,246 1,194 
85 Metal, refined 158 69 110 168 202 
pper: 
Mine output, metal eonten t 52,072 55, 248 56, 518 56,012 61, 110 
Matte, metal eontent zz 84 74 79 
I metal content 22. OS: 2222.52: 808 246 80 
etal: 
If! w 15, 097 7, 645 7, 980 7,408 8,224 
lined... cee ecu wr sam 35, 146 46,863 47,174 7,054 51,48 


See footnotes at the end of the table. 
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Table 2. - Mexico: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


See footnotes at the end of the table. 


Commodity 1964 1965 1966 1967 1968 » 
METALS—Continued 
Gold: 
Mine output, metal content 
troy ounces. . 209, 976 215,796 1213, 609 165,287 176,952 
Metal, refined do 194,255 195,637 185,574 NA 172 , 745 
Iron and steel: 
Iron ore, metal content................- 1,392,467 1,592,73771,480,509 1,617,096 1,921,299 
Iron ore, 60 percent Fe equivalent 1. 2,320,778 2,654,560 1 2,467,515 2,695,160 8,202,165 
Pig WON ee se ⁵³ĩðAĩAĩ 8 926 ,263 945,947 r 1,186,571 1,279,298 1,598,910 
Sponge iron.........-.-.....---.--.-.- " 202,551 212,668 r 265,574 825,924 873,560 
Ferre, ee ss eens 42,568 43,436 44,657 54,612 48,266 
Steel ingots and casting 2,952,250 2,488,452 2,749,976 3,059, 533 8,285,050 
bad semimanufactures 1,885,480 2,032, 246 r 3,923, 535 4,235,001 4, 589, 625 
Mine output, metal eonten t 169, 957 166,780 174,245 163,907 174, 169 
Metal (in refined and mixed bars) 166,703 164,307 172,145 161,470 172,260 
Manganese, content of ore r 64,089 r 58,810 r 31,099 30,799 26,707 
Manganese ore, 45 percent Mn equivalent !... 142,420 130,689 69,109 68,442 59,849 
Mercury, metal, primary ....76-pound flasks . r 12,561 r 19,203 22,075 14,417 17,195 
Molybdenum, mine output, metal content 
kilograms.. 89,164 80,926 149,663 145,981 79,880 
Nickel, mine output, metal content.......... 29 444 55 28 26 
Selenium, mine output, metal content 
i kilograms.. 3,166 8,227 1,711 2,062 1,095 
Silver, mine output, metal content 
" thousand troy ounces.. 41,716 40,332 41,984 88,278 40,081 
in: 
Mine output, metal content. long tons 1,207 503 789 588 519 
Metal, primary........-.........-..--- 1,145 459 795 607 317 
Tungsten, mine output, metal content....... 5 110 86 188 266 
ine: 
Mine output, metal content............- r 285,603 224,876 * 219,180 241,215 240,021 
Metal, primary.......................- 59,426 62,613 71,585 70,861 80,088 
NONMETALS 
BS? Osos csseeec ³ðV¹— mt whe 834,044 868,842 ' 291,684 223,280 246,539 
5 hydraulic 4,418,109 4,822,189 4,907, 214 r 5, 597.208 6, 125, 788 
ys: 
Bentonite 22 ose bee estes ct sh es 16,230 17,077 25,607 32, 580 40,073 
Fuller's earth. _..........-.-...---.--.- 4,614 9,172 6,020 18,648 11,281 
i;; ³¹·w ²³ wywt uae 64, 225 r 81,098 r 97,657 78,592 75,715 
Refractory -2-2-2-2 987 382 3,259 98,049 102,087 
Diatomlle . ect uis amma da: 2,050 895 8,461 7,186 9,944 
FeldsDOSP. .ulucclessescscxcewres Achse 31, 900 47,700 82, 700 63,600 80,257 
Fertilizer materials: 
Crude (natural): Phosphate rock. ....... 83,124 39,478 55,788 54,264 25,918 
Manufactured: 
Nitrogenous, gross wei "a 3 469,320 3198, 511 448, 558 450, 200 780, 885 
Phosphatic, gross weight........... 164,055 165,530 200,149 281,600 209, 478 
Mixed, gross weight. 176,948 228,766 262,286 251,399 NA 
Fluorspar, all grades. 642 ,872 735,881 1 726,397 185,114 926,000 
Graphite, all grades .----------------- 390,337 r 40,414 38 , 752 40,690 52,96 
Gypsum and anhydrite, crude............... 1,165,054 1,081,745 1,151,071 976,401 1,285,242 
Mira, all grades. eer A ste 30 546 896 8 781 
FFI uuu SEN Eu es Minis on 8,962 8,350 10,095 10,572 9,929 
ganm quartzite, and glass sand. ........... 613 , 796 623,395 156,878 258 , 782 297 ,208 
Salt, all types - thousand tons 1,783 2,200 „398 : N 
Stone, sand, and gravel, not elsewhere specified: 
Crushed and broken: 
Dolomite...........................-. 239,551 266,690 r 805,681 349, 890 377,161 
Limestone *............ thousand tons.. ; 7,18 8,106 8,969 9,969 
Marble.oc.:c2xmo ome are “8 24,259 14,486 19,594 18,005 3, 658 
Strontium minerals........................ 5,461 2,620 ,685 2,543 3,458 
Sulfur, elemental: 
h process 1,662,016 1,505,015 1,687,299 1,818,928 1,607,597 
Other native (mined) .................. ; ,94 29,792 23,92 24,806 
Byproduct (from natural gas) 86,866 46,722 88,772 48,807 58,045 
Sulfates, natural, sodium 189 26,113 47, 895 68,757 NA 
Tale and related materials, tale 785 3,887 2, 510 2,918 641 
Wollaston ite 15,558 5,811 8,210 1,504 69 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous...........- thousand tons 2,188 2,006 2,101 2,888 2,605 
oke: 
CORB. A ono do.... 786 824 865 r 1,030 1,153 
Coke breeze. ........-...............- 21,138 20,874 21,819 58,851 NA 
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Table 2.—Mexico: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 » 
MINERAL FUELS AND RELATED MATERIALS— 
Continued 
Gas:“ 
Manufactured, all types 
" i million cubic feet.. 8,489 5,832 6,251 6,531 NA 
atural: 
Production do 485, 057 498,161 529,128 572,832 576,871 
NE Marketed................-- do.... 284,636 249,844 255,128 275,502 285,430 
etroleum: 
Crude oil 5. thousand 42-gallon barrels.. 129, 504 132,141 185,021 149,924 160,486 
Refinery products: 
asoline 
Aviation..............- do 695 791 68 689 520 
OLOR. n.a sata cer Orco 86,002 87,674 86,646 40,984 43, 910 
Kerosinnee O...- 12,188 11,906 11,665 12,076 11,812 
Jet fuel 92 3 955 „070 1,6 : ; 
Distillate fuel oll. do 20, 682 21,020 21,771 28 , 746 26, 567 
Residual fuel oil............. do.... 89,953 41,880 40,320 49,428 43,057 
eh iene petroleum gas do.... 6,784 8,452 8,569 9,152 11,079 
Lubricants................. do.... 1,270 1,409 1,842 1,894 1,870 
Asphalt, refinery............ do 2,821 8,178 6,035 6,289 6,844 


* Estimate. P Preliminary. r Revised. NA Not available. 
1 Calculated equivalent. 
2 For export. 
Ammonium sulfate only. 
4 Converted at 35.8145 cubic feet per cubic meter. 
Includes natural gas liquids. 


Note: Mine production," where listed, is the total metal content of all products, such as, concentrate» 
matte, precipitate, and impure metal for export, plus content of products processed in Mexico. 


TRADE 


The United States was by far Mexico's 68 percent of Mexico's imports and re- 
most important trading partner in terms of ceived 74 percent of exports. Europe, as 
value, supplying 63 percent of allcommodity a whole, supplied 26 percent of the imports 
imports and receiving the same percentage and received 17 percent of the exports. 
of exports. As a unit, the Americas supplied 


Table 3.—Mexico: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destination, 1967 
METALS 
Aluminum: 
Oxide (aluminay -2-222 -.-.-- 6 (3) Mainly to Ecuador. 
E er tab including alloys, all forms 612 1 Mainly to United States. 
mony: 
Ore and concentrate 14,493 9,655 All to United States. 
Metal, including alloys, all forms 822 188 Do. 
Arsenic: 
Trioxide, pentoxide and acids. 9,409 8,252 Do. 
Metal, including alloys, all form 1,688 2,455 Do. 
55 metal, including alloys, all forms 521 596 Mainly to United States. 
admium: 
Intermediate metallurgical products 1,064 124 Do. 
Metal, all form 65 189 Do. 
Copper: 
Ore and concentrate r 5,742 2,088 Do. 
Copper sulfate. -....-...-.----.-.-.------ 1,298 965 Brazil 835; United States 130. 
Metal, including alloys, all form 12,829 7,711 Japan 8,175; United States 8,180. 
Gold, metal, unworked or partly troy ounces.. 7,196 8.265 All to United States. 
worked. 
Iron and steel: 
MS Lene concentrate 120 78 United States 57; West Germany 21. 
etal: 
Serap IAEE AA PERASA EA E LEE od Dares 98 189 All to United States. 
Steel, primary forms: Ingots 10 57 Mainly to United States. 
Semimanufactures................-.-- 128,642 101,574 Do. 


See footnotes at the end of the table. 
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Table 3.—Mexico: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destination, 1967 
METALS—Continued 
Lead: 
Ore and concentrate 2,493 919 Do. 
Oxides: 
ei! AA note 28,928 30,991 United States 22,819; Italy 3, 000. 
/õ·˙ y TP OS 2, 622 2,988 United States 1, 460; West Germany 
364: Italy 843. 
Metal, including alloys: 
Antimonial and other bar. 15,361 12,100 Netherlands 7,208; United States 
2,748; Venezuela 1,272. 

Refined bars 98,559 83,860 United States 56,721; Italy 8,948. 
Manganese, ore and concentrate 40,606 10,449 Mainly to United States. 
Mercury... 76-pound flasks.. 19,538 12,698 Do. 

Molybdenum, concentrate 65 11 Mainly to Japan. 
Nickel, metal, including alloys................. .......- 2 All to West Germany. 
Silver, metal............ thousand troy ounces.. 34,245 28,935 West Germany 12,857; Switzerland 
5,500; United States 8,941. 
Tin, concentrate - ----------- long tons 2,649 All to United States. 
N concentrate 228 260 Mainly to United States. 
ine: 

Ore and concentrate 812,934 291,072 Do. 

Oxide, white ,98 7,182 Do. 

ll K Lei 1,049 2,556 All to United States. 

Metal, including alloys: 

OWUQOR.- . tg 1,339 295 Mainly to United States 

Unwrought, refined...................- 82,606 338,086 rim o. 14,575; "Brazil 12,017 

ile 

Unwrought, crude.....................  ...-... 219 All to India. 

Other metals and metallic residues 488 631 Mainly to United States. 
NONMETALS 
Abrasives, natural: 
Emery kilograms 2,092 1,630 Mainly to El Salvador. 
Fee. 8 6,723 3,654 Mainly to United States. 
hh, oo echo es ee eee 21 10,603 Mainly to Bahamas. 
Barite and witherite.........................- 192 119 All to United States. 
JI! ⁰ĩᷣͤ A Once aw eee 1,956 1,563 Do. 
Clays and clay products: Crude clays, n.e.s.: 
Benten nee 65 1 Mainly to Peru. 
Fuller's and other earths. ...............-..- 4 164 Peru 100; Colombia 51. 
Other clays, including refractory. .......... 282 108 Venezuela 39; Peru 32; Colombia 13. 
Diamond, industrial...................- arats.. 15,000 ....... 
Diatomite, infusorial earth, tripoli and chalk ENEN ,628 2,798 Argentina 1,680; Colombia 204. 
e remna oe enaa aa 779 151 All to Guatemala. 
37,053 34,418 Mainly to United States. 
Fertilizer materials: 
X. Ce | o Sse OENE EEEE MD NOE OP E 37,053 34,418 Mainly to United States. 
Manufactured: 

Nitrogenoun s 6,023 1,329 Mainly to Guatemala. 

Phosphatic.........................- 642 591 o. 

FPtasseese v DSa d asa 1,530 857 Do. 

Other, including mixed 14 1,910 All to Guatelama. 

Fluorspar: 
Acid gradſgeeet. 241,765 248,930 Mainly to United States. 
Metallurgical grade.....................-- 501,429 507,349 1290 M aaa 384,824; Canada 
Graphite, natural“ lll. 31,173 38,722 Mainly to United States. 
Gypsum: 
Güde ces bee obese 979,614 878,945 Do. 
ei oa oo ee wee ee 22 70 Do. 
e ße ook oU 17 32 All to United States. 
Mica, all form 20 234 United States 139; Colombia 40. 
Precious and semiprecious stone, kilograms.. 2,946 867 Mainly to Japan. 
except diamond. 
Belt. ĩ ³˙¹àA. tues thousand tons 850 2,760 Japan 1,707; United States 793. 
Stone, sand, and gravel: 
Dimension stonesssss 10,305 7,440 All to United States. 
Crushed rokk˖dada/daddd 209 291 Mainly to United States. 
Limestone and dolomite................... 495 395 Do. 
e ee ce ees 1,304 1,129 All to United States. 
Sand and gra vel! 8,092 12,409 Mir m 8,985; United States 
Sulfur, elemental, all forms thousand tons 1,504 1.637 United States 617; Bahamas 253; 
France 214; United Kingdom 167. 
Talc, soapstone, and pyrophyllite 18 41 Mainly to United States. 
Other nonmetals, n.e.s.: Crude: 
Calcite ence go m 8 175 210 Do. 
Strontium mineralSsssss 6,302 2,832 All to United States. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and natural bitumen r 459 285 Mainly to United Kingdom. 
Coal and ekkeee esacecmeni 9 18 Mainly to Guatemala. 


See footnotes at the end of the table. 
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Table 3.—Mexico: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 
MINERAL FUELS AND RELATED MATERIALS — 
Continued 
Gas, vs ait 
FFCCCCCCC E million cubic feet.. 16, 096 
Natural gas liquidſ s 828 
Petroleum 
Crude thousand 42-gallon barrels.. 10,188 
Refinery products: | 
asoline..............-.....-- do 82 
Distillate fuel oil..............- do.... 442 
Residual fuel oil................ do.... 7,255 
Lubricants..................-- do.... ,848 
Mineral jelly and wax........... do.... 6,807 
r Revised 


1 Less than V unit. 


Source: 


1967 


Principal destination, 1967 


All to United States. 
United States 259; Guatemala 229; 
El Salvador 102. 


Mainly to United States. 


All to United States 

Japan 9; United States 7; Liberia 5. 
Mainly to United States 

Guatemala 198; United Kingdom 78. 
Mainly to United States 


Secretaría de Industria y Comercio, Dirección General de Estadística. Anuario Estadística del 


Comercio Exterior de los Estados Unidos Mexicanos, 1967, 746 pp.; 1968, 784 pp. 


Table 4.—Mexico: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
METALS 
Aluminum: 
Bauxite and eoncentrate 9,888 18,546 Mainly from United States. 
Oxide (alumina).........................- 44,190 48,069 Do. 
Metal, including alloys, all form 1,801 4,095 Do. 
Antimony, metal, including alloys, all forms 5 Do. 
rsenic: 
Trioxide, pentoxides and acids 8 (4) Do. 
Metal, including alloys, all forms 18 13 All from United States. 
Chromium: 
Chromi tee 2 28,154 28,872 Do. 
Oxide and hydroxidee ------------- 26 197 United States 66; West Germany 41; 
Belgium 36. 
Cobalt, oxide and hydrox ide r 74 74 Mainly from Belgium. 
Copper, metals, including alloys: 
JJ ˙ / AAA 88 49 Mainly from United States. 
Unwroughtl enn 12 7 Do. 
Semimanufacture s 723 687 Do. 
Gold, metal, unworked or partly troy ounces.. 18,127 11,879 Do. 
worked. 
Iron and steel: 
Cre and concentrate 419 15,922 All from United States. 
etal: 
SCHED ea camas s E EE dE 720,768 697,289 Mainly from United Sta 
pur iron, ferroalloys and similar mate- 37,667 14,423 1 States 9,602; Switzerland 
Steel, primary fer 59,208 115, 824 Mainly from United Sta 
ius Semimanufactures.................--.- 145,794 166,452 United States 68,520; Canada 52,683. 
ö»;⁵BO—0w: ⅛˙·w-m mt EU LE 109 25 Mainly from United States. 
Metal, including alloys - 39 80 Do. 
Magnesium, metal, including alloys, all forms 654 401 Do. 
eds MR NERE ed iur LN EE 76-pound flasks. . 28 11 Do. 
oly 
Ore and concentrate 26 All from United States. 
Wi aeta , including alloys, all forme 9 15 Mainly from United States. 
ickel 
Matte, speiss and similar materials 94 72 United States 54; Canada 1 
Metal, including alloys, all form r 1,072 1,506 United States 881; Canada 237. 
Platinum-group metals, metals, including alloys, 
all forms: 
Palladium..................- troy ounces.. 5,746 5,621 United States 1,854; Spain 1,741; 
France 1,802. 
N asuneau sudaa do 13,902 1,678 West Germany 858; Belgium-Lux- 
embourg 331; United States 322. 
Silver, metal, including alloys.. .........- do.... 10,980 21,283 Mainly from United States. 


See footnotes at the end of the table. 
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Table 4.—Mexico: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 
METALS— Continued 
Tin: 
Ore and concentrate long tons 1,004 
Idé uc cuoc ee eee cae do.... 60 
Metal, including alloys, all forms do r 498 
Titanium: 
/// ²ͤ]³¹¹¹ ü ee wm ict 104 
Ore and concentrate 336 
Slag and residues 12, 269 
Tungsten, metal, including alloys, all forms 1 
Uranium, metal...........---..-..--2..-..2.2-22 eee eee 
Zinc, metal, including alloys, all forms 63 
Zirconium, ore and concentrate 1,550 
Other: 
Ore and concentrate, n.e. s. 48 
Metals and alloys, n.e.8.................-- r 67 
Serap of nonferrous metals, n.e.s. .......... 94 
NONMETALS 
Abrasives, emery and carborundum in powder 
ae ⁰ 680 
Asbestos, erule LLL Lll cll cll lll. 25,526 
JJ!!! ³ K ke CRIMEN 452 
Boron materials, oxide and acid................ 1,936 
Comat 3 eR EREE EA sace r 9,353 
ys, crude: 
Fuller’ Sr -2-2-2 485 
Oi 4 oes eo ee 13,413 
Refractory... . -0MM 90,240 
OUR CF —— MENOR 1,752 
CIVOliB...222: 22:52. ⅛ fk yy 8 380 
Diamond: 
Gem, not set or stru ng carats.. 13, 580 
Industrial.......................-. do.... 50,000 
Powderrr do.... 85, 000 
Diatomite-2-.2 2c ⁰⁰ 80 
FA õĩÜ¹ y emos rr 1,462 
Fertilizer materials: Manufactured: 
Nitrogenounun s 112, 222 
Bhospht ite sec 289,774 
S ³·—ĩꝛ˙ m r 48,100 
rͤöĩ§ö§àͥ mk yd 8 3, 862 
n ß ee ele sek ac 71 
Geman 617. eee rU UM ee 11 624 
üGHTUCGCTWWWWWW0—WBdBtk k oni e E r 11, 
Lune Cuv PME MEO e 8,729 
MEE J 8 39, 865 
cas 
Crude and powder p 
Precious and semiprecious stones, kilograms.. r 636 
5 diamond. 
JJ) 000000000000 1,131 
Sodium and potassium compounds: 
Caustic soda_......_.........-..----~-..-- 24,668 
Potassium hydroxide 2-2- -222-2 960 
Stone, sand and gravel: 
Dimension stone, roughly worked........... 72,817 
Dole mie esu emos 5 
Gravel, crushed and paving stone........... 866 
Band. J. ͤ y M E 132 mo 
e , piss 
BU oes ea ⁰y r 247 
Tale and pyrophyllíte: 
Gd... ewe ee besc ds 46 ,648 
Powdered- nce os tees 618 
Pyrophyllite............................- 88 
Venniculite.. . oso 577 
Other nonmetallic minerals r 2,188 
MINERAL FUELS AND RELATED MATERIALS 
COM Lado oe in bee Se is suc iesc il cot 68 , 796 
%!;⁵˙öé—1˙•ʃd:: ⁵ð 124, 807 


See footnotes at the end of the table. 


1967 


9 
1.792 
124, 525 


342, 531 
44, 528 


61,918 
147,321 


Principal sources, 1967 


United States 730; Bermuda 708. 
United Kingdom 89. 
Mainly from United States. 


Do. 
Australia 860; United States 264. 
All from Canada. 
All from United States. 


Do. 
United States 65; West Germany 28. 
Mainly from Australia. 


Mainly from United States. 
o. 
Do. 


West Germany 142; United States 
117; Austria 104. 

Canada 22,150; United States 5,612. 

eee Germany 290; United States 


Mainly from United States. 
0. 


Belgium 8,875; Netherlands 1,475. 
Mainly from United States. 
All from United States. 
Mainly from United States. 
o. 


Netherlands 50,200; Japan 48,993; 
ile 
aes from United States. 


Mainly from Chile. 
All from United States. 


Do. 
Mainly from United States. 

o. 

Do. 


United States 78; Argentina 44. 
All from United States. 
Mainly from Chile. 


Mainly from United States. 


Do. 
Belgium-Luxembo 
States 348; West 


Mainly from Italy. 
All from United States. 
Mainly from United States. 
Do. 
Do. 
Do. 


883; United 
ermany 824. 


Do. 
United States 271; Italy 120. 
All from United States. 

Do. 

Do. 


Mainly from United States. 
All from United States. 
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Table 4.—Mexico: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
MINERAL FUELS AND RELATED MATERIALS— 
Continued 
Gas, hydrocarbon: 
Natural gas million cubic feet. 8,809 9,669 Do. 
Natural gas thousand 42-gallon barrels.. 1 6,669 6,975 Do. 
liquids. 
Petroleum: 
.... nee nes do 633 524 Do. 
Refinery products: 
Aviation gasoline...............- do.... 282 165 i ven States 120; Netherlands 
ntilles 
Motor gasoline................. do.... 1,241 540 N „ Antilles 497; United 
tes 43 
Kerosne etek do 107 166 All from United States. 
Distillate fuel oil...............- 0..-- 61 Mainly from United States. 
Residual fuel oil do.... 818 1,727 ll from United States. 
Lubricants including greases. .... do.... * 418 99 Mainly from United States. 
Asphalt- no noce uus do.... 4 4 All from United States. 
Paraffin and vaseline. .......... do 189 218 Do. 
OUheP coe te ete eee swe do.... 619 637 Mainly from United States. 
r Revised 


1 Less than unit. 


COMMODITY REVIEW 


METALS 


Aluminum.— Aluminio, S.A. de C.V., an 
affiliate of Aluminum Company of America, 
(Alcoa) increased ingot production to 
22,918 tons, a 4.7-percent rise over the 
1967 level. Expected increased output in 
1969, made possible by expansion of plant 
facilities, may lead to a small surplus for 
export. Capacity at yearend was 33,000 
tons annually and by 1971 is expected to 
be 45,000 tons, when the second stage of 
the expansion program is completed. 

Alumina is imported from Alcoa's plant 
in Texas, and electric power is available 
from the new Malpaso Dam in Chiapas. 


Copper.—Asarco Mexicana, S.A., con- 
tracted with the Mexican Government to 
explore a porphyry copper prospect (La 
Caridad) in the Nacozari, Sonora, area. 
The prospect was originally found through 
the joint efforts of the Mexican Govern- 
ment and the United Nations. If explora- 
tion proves the presence of an adequate ore 
body, present Government plans contem- 
plate a mining-milling joint venture with 
participation of major Mexican mining 
companies. Asarco has an option to acquire 
a 49-percent interest in the property and 
to manage it should development be feasible. 

Asarco Mexicana was also developing a 
copper property at Inguarán, Michoacán, 
having reserves of 4.1 million tons of ore 


averaging 2 percent copper and 0.3 ounce 
of silver a ton. Total investment was esti- 
mated at $12.8 millon. This included min- 
ing equipment, flotation mill, and expansion 
of the company’s smelter at San Luis 
Potosi, which will treat the additional out- 
put. A milling rate of 2,000 tons a day, 
and a smelter copper production of 1,000 
tons a month was planned.“ 


Iron Ore.—Cia. Fundidora de Fierro y 
Acero de Monterrey proved 44 million tons 
of iron ore in Coahuila and was continuing 
its drilling program. It was planned to in- 
stall a 2,000-ton-per-day crushing plant. 

Consorico Minera Peña Colorada, in 
which four Mexican steel companies and 
the Federal Government participate, is 
developing the Pefia Colorada iron ore de- 
posits for pellet production. The estimated 
130 million tons of ore was said to average 
41 percent iron rather than 60 percent as 
previously reported. Pellets produced from 
the ore on an experimental basis averaged 
67 percent iron. If present studies demon- 
strate the feasibility of large-scale pellet 
production, construction of a 1.5 million- 
ton-per-year plant at the mine may follow. 


Iron and Steel.—Altos Hornos de México, 
S.A., planned to expand its facilities over 


6 Engineering and Mining Journal. V. 10, No. 
4, April 1969, p. 170. 
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the next 3 years at a cost of $640 million. 
Construction of a new Linz-Donawitz (LD) 
furnace and of a continuous casting plant 
was in progress. The company expects to 
raise its capacity to 2 million tons a year 
by the end of 1970. 

Fierro y Acero de Monterrey completed 
its third blast furnace and a new cold 
reduction mill during the year. The com- 
pany expected an output of 1 million tons 
in 1970. 

Hojalata y Lamina, S.A., was building 
an integrated plant at Puebla with ex- 
pected annual capacity of 300,000 tons of 
special steel rods and construction beams. 

Aceros Nacionales was investing $20 mil- 
lion in facilities for steel wire production. 

Other steelmakers were expanding their 
facilities, with emphasis on special steels. 


Manganese.—Cía. Autlán S. A., in which 
Bethlehem Steel Co. has a minority in- 
terest, continued development of a man- 
ganese carbonate property in the vicinity 
of Pachuca and Zimapán. The area has 
been known in the past for lead-silver-zinc 
production, but not as a manganese area. 
It was planned to produce 100,000 tons of 
ore a year, when full operation is attained. 
Construction of facilities started in 1967, 
and initial production began in February 
1968. 

The project is based on two mines: (1) 
The Acoxcatlán property, an underground 
operation with estimated ore reserves of 
7 million tons and (2) the Tesintla mine 
which lies on the apex of a sharp fold and 
will be worked by open-pit methods. The 
mine-run averages 22.5 percent manganese 
but will be upgraded to 36 percent by 
nodulizing in a 16-inch-diameter Traylor 
kiln. The ore is said to be self-fluxing and 
thus equivalent to a 44- to 45-percent- 
manganese product. Maximum specifica- 
tion ratios in relation to manganese con- 
tent are 0.26 to 1 for silica plus alumina 
and 0.19 to 1 for iron. Total production 
is to be divided about equally between tHe 
two mines. The ore is to be exported from 
the port of Tampico to the United States. 


NONMETALS 


Dickite.—A large deposit of dickite, a 
clay mineral, was described in 1968. Lying 
near Mexico Highway 49, 3½ kilometers 
east of Guadalupe in the State of Zacatecas, 
the material was being used for the manu- 
facture of refractories. The deposit is con- 
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trolled by Refractarios A. P. Green, S. A., 
of Mexico City.’ 

Fertilizer Materials. Guanos y Fertili- 
zantes, S.A., invested over $6 million in 
expanding its sulfuric acid, ammonium 
sulfate, and simple superphosphates plant. 
It was expected that with proposed daily 
output of 400 tons of ammonium sulfate, 
Mexican imports of this material would 
decline considerably. 

Fertilizantes Certificados de Mexico, S.A., 
inaugurated its $500,000 chemical fertilizer 
plant early in 1968 at Ciudad Juarez. 
Backed by Adela Investment Corp., In- 
vestigaciones y Promociones Industriales, 
S.A., and Producers Chemical Corp., the 
plant was to produce 180,000 tons annually 
of simple superphosphate fertilizer. All raw 
materials will come from the United States, 
and it was expected that the finished prod- 
uct would be exported to the United States. 
This project is part of the Border Indus- 
trialization program which is being en- 
couraged by the Mexican Government. 

Fluorspar.—Continued strong demand for 
fluorspar in the United States prompted the 
producing industry in Mexico to expand its 
production. The result was an 18-percent 
increase over 1967 production. 

Asarco Mexicana S.A., in which Ameri- 
can Smelting and Refining Co. owns a 
49-percent interest, completed its fluorspar 
recovery plant at Parral, Chihuahua, in 
1968. Rated to produce 77,000 tons of acid- 
grade fluorspar annually from mill tailings, 
this may be the largest fluorspar flotation 
plant in the world. Initial output was 3,000 
tons a month, but when the usual startup 
problems are solved, full production capac- 
ity should be attained. 

San Francisco Mines, in the same area, 
also recovers fluorspar from mill tailings; 
its plant is rated at 60,000 tons annually. 

Minera Continental, S.A., which con- 
trols Fluorita de México and Fluorita de 
Rio Verde, improved and modernized its 
fluorite mining and milling facilities. 

Most Mexican fluorite was exported to 
the United States with lesser amounts going 
to Canada and Japan; annual domestic 
consumption was estimated at about 5 per- 
cent of total output. 

In 1969 some 35 companies produced 
fluorite. The following parent companies, 
7 Hanson, R. F., and Keller, W. D. New 
Occurrence of Commercial Dickite in Mexico. 
Geological Society of America, ann. meeting, 


Mexico City, Nov. 1968, program with Abs., 
1968, p. 126. 
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largely foreign, had substantial interest in 
the major portion of the production: 
American Smelting and Refining Co., Con- 
tinental Ore Co., Noranda Mines, Allied 
Chemical Corp., Pennsalt Chemical Co., 
The Dow Chemical Co., Reynolds Mining 
Corp., and Alcan Aluminium Ltd. 


Sulfur.— Cía. San Noe, S.A. de C.V., in 
which Pan American Sulphur Co. has a 
34-percent interest, found sulfur in three 
exploratory tests; the company was granted 
an additional 9,500 acre tract adjoining 
the discovery to drill more exploratory 
holes to prove the deposit. Details of the 
discovery were not divulged except that 
the sulfur occurred “at depth capable of 
being mined with the Frasch process.“ 

Union Minera del Sur, S.A. de C.V., 
in which Cities Service Co. has a 34-per- 
cent share, found sulfur at depth near 
Coatzacoalcos. The discovery was made on 
one of five tracts totaling 30,000 acres. 
Additional drilling was in progress in order 
to determine the extent of the deposit. 

Sotavento, S.A. de C.V., found sulfur 
mineralization at depths feasible for mining 
by the Frasch process; further drilling was 
being carried on to prove the deposit. 
Hooker Chemical Corp., a wholly owned 
subsidiary of Occidental Petroleum Corp., 
owns a 34-percent interest in Sotavento. 


Water.—It was expected that the largest 
commercial desalting plant in the world 
would be completed at Rosarito by year- 
end. Located 12 miles south of Tijuana, 
the plant should be capable of producing 
7.5 million gallons of potable water daily. 
The 7 million plant was designed and 
erected by Aqua-Chem, Inc., and fresh- 
water cost was calculated at 65 cents a 
thousand gallons. The water will be mixed 
with Tijuana's present source of water and 
was expected to eliminate the city's water 
problem, at least for the time being. 


MINERAL FUELS 


Coal.—Cía. Fundidora de Fierro y Acero 
de Monterrey, §.A., was to enlarge the coke 
oven capacity of Hullera Mexicana, S.A., 
an affiliate company. Koppers Co., Inc., 
gained the contract to furnish engineering 
services and some material to construct a 
battery of 81 coke ovens at Las Esperanzas, 
Coahuila. The battery was planned for 
output of 57,000 tons of blast furnace coke 
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monthly. Construction will be done by 
Mexican contractors. 


Petroleum.—Petróleos Mexicanos (Pe- 

mex), a Government organization, was 
essentially the only producer, refiner, and 
dealer in petroleum and natural gas in 
Mexico. Total production in 1968 was 
160.5 million barrels, made up of 142 
million barrels of crude oil, 103,000 barrels 
of condensate, and 18 million barrels of 
natural gas liquid, a gain of 7 percent over 
1967 output totals. In addition, natural gas 
production was 577 billion cubic feet, which 
had a calorific equivalent of 98.2 million 
barrels of crude oil. 
Wells drilled for exploration and develop- 
ment needs totaled 602. The importance of 
exploration was indicated by the 46.5 per- 
cent of the investment budget devoted to 
exploration and development. 

Exploration drilling led to the discovery 
of 20 new fields and 18 extensions; of these, 
10 oilfields and 12 gasfields were con- 
sidered of commercial importance. Offshore 
drilling continued as the No. 2 Arenque 
(off Tampico) tested 4,000 barrels a day 
from a newly discovered horizon. The 
Atün area, offshore from Poza Rica, was 
producing 12,000 barrels a day from four 
wells at yearend. The Reynosa Oriente 
No. 1, in the Reynosa field, was drilled to 
5,530 meters. Gas was encountered in a 
sandy horizon below 4,500 and good gas 
production was indicated. At Poza Rica a 
new producing horizon was discovered 
which may lead to substantial new reserves 
in the field. 

Reserves for Mexico at yearend were put 
at 5,530 million barrels, a slight increase 
over those at yearend 1967. The total re- 
serve? figure was divided as follows, in 
million barrels: Oil, 2,744; condensate, 423; 
and gas, converted to barrels, 2,364. At 
the present rate of consumption, the re- 
serves are adequate for 22 years’ supply. 

Dry gas reserves at yearend were esti- 
mated at 11.8 trillion cubic feet. 

The Director General of Pemex declared 
that the chief aim of the organization was 
to supply the domestic market—not to 
generate exports, but to eliminate imports. 


8 Industrial 3 (London, England). Octo- 
ber 1968, No. 18, p. 27. 

9 Petróleos Mexicanos; Memoria de Labores. 
1968, p. 55. 


The Mineral Industry of Morocco 


By Henry E. Stipp! 


The mineral industry decreased further 
relative to the general economy in 1968; 
minerals production accounting for only 
5.7 percent of the gross national product of 
$2,979 million? The number of persons 
employed by the mineral industry also 
decreased to 27,624 compared with 29,711 
in 1967. The largest number of persons 
was employed in the phosphate mining 
sector (13,070), followed by coal (4,173), 
lead and zinc (4,050), and iron mining 


(2,202). Total expenditures under the Gov- 
ernment's new 5-Year Plan (1968-72) were 
scheduled at $998 million, of which mining 
would receive $59 million. Half of this 
would be for prospecting. A total of $153 
million would be for the construction of 
dams and $57 million would be allotted 
to industry in general. In August Jawad 
Ben Brahim replaced Moulay Ahmed 
Alaoui as Minister of Mines, Industry, 
Commerce and Merchant Marine. 


PRODUCTION 


The total value of mineral commodities 
produced by Morocco in 1968 decreased 
1.2 percent to $171 million from $173 
million? in 1967. This drop in minerals 
output was mainly due to the sharp decline 
in production of manganese ore (44 per- 
cent), zinc concentrate (18 percent), crude 
petroleum (16 percent), barite (14 per- 
cent), and cobalt concentrate (13 percent). 
However, substantial increased produc- 
tion of salt (105 percent), clays (31 per- 
cent), silver (19 percent), pyrrhotite (18 
percent), cement (16 percent), and phos- 
phate rock (6 percent) helped to cushion 
the overall decline. The most important 
mineral commodities produced in terms of 


value were phosphate rock, $103 million; 
lead concentrates, $16 million; cement, 
$15 million; lead metal, $5 million; coal, 
$5 million; and iron ore, almost $5 million. 

The sizable increase in the production 
of phosphate rock resulted from larger 
demand for fertilizers in overseas markets 
and increased efficiency of mining opera- 
tions. 


1 Physical scientist, Division of International 
Activities. 

? Where necessary, values have been converted 
from dirhams (DH) to U.S. dollars at the rate 
of DH5.06 = US$1. 

3 Value figures for total mineral production 
have been revised to include the value of cement 
IM upon the unit value of cement exports in 
1 
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Table 1.—Morocco: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1964 1965 1966 1967 1968 
METALS 
Antimony concentrate: 

Gross weight............................... 3,282 4,586 2,685 8,178 2,694 

Metal eonten tet 1,560 2,200 1,348 1,589 1,212 
Cobalt concentrate: 

Gross weight 15,253 16,654 18,130 17,530 15,179 

Metal content................-............. 1,678 1,832 1,994 1,928 1,518 
Copper concentrate: 

Gross weight 6,504 6,278 8,940 8,421 9,521 

Metal content_.-........---..-..-.----.--.-- 1,748 1,813 2,682 2,526 8,047 
Iron ore, direct shipping thousand tons. . 888 951 1,017 884 809 
Lead concentrate: 

Gross weight 103,944 118,259 119,880 116,336 120,636 

Metal content...................-. lll... -- 71,290 77,111 77,597 351 72,882 

Metal, primar 18,839 17,232 18,775 21,359 24, 166 
Manganese: 

re, metallurgical.........................- 266,400 321.429 284,660 197,758 86,437 

Ore, chemical. ............................. 74,678 54,452 77,760 88, 385 73,774 
Nickel, content of cobalt ore 836 360 890 350 802 
ave metal, primary...... thousand troy ounces. . 604 599 707 773 920 

n: 

Mine output, metal content........long tons 14 t 15 r 11 r 10 19 

Metal, primar) / do 10 12 12 r 12 15 
Zinc concentrate: 

Gross weight..............................- 80,974 95,015 94,249 1 82,915 67,620 

Metal content.............................- 42,846 51,218 53,722 45,521 81,781 
Oxides; metallic, mainly for pigment.............. 864 910 B44. cece Goeweses 

NONMETALS 
f . . ean 89,844 103,880 106, 255 90, 518 78, 160 
Cement M uu eee eh eae e QE dE thousand tons 927 790 857 858 996 
ays: 

Smectite and bentonite.....................- 82,289 51,760 40,950 83,361 483,759 

Other, including fuller's earth. ............... 4,305 6,789 2,480 4,015 4,980 
Fertilizer materials: Crude (natural): 

Phosphate rok thousand tons.. 10,098 9,824 9,439 9,945 10,512 
Fluorspar, all grades 6,570 $000: 2222222). cm Sennaa 
Gypsum, crude e thousand tons 50 70 80 90 ........ 
Pyrite (including cupriferous ))) 21,220 18,318 14,8986 222233525 “ 
Fl. y 128,014 282,311 353,153 417,851 
Salt, all types thousand tons 61 34 39 20 ? 41 
C jt eene FUELS AND RELATED MATERIALS 

oal: 

Anthracite. ................. thousand tons 400 419 451 482 451 

mia... 8 do 18 18 20 (3) 18 
Gas, natural, marketed. ....... million cubic feet. 412 402 889 879 382 
Petroleum: 

Crude oil......... thousand 42-gallon barrels.. 910 782 788 738 620 

Refinery products: 

Gasoline do 1,442 2,072 2,074 2,178 2,429 
Keros ine O... 490 504 518 506 574 
Distillate fuel oil................. do.... 2,187 2,592 3,264 3,078 8,050 
Residual fuel oil.................. do 2,345 2,488 8,024 2,897 2,974 
Other, mainly liquefied petroleum gas 
thousand 42-gallon barrels. . e 712 852 879 477 673 
/» ³ AAA ere c do.... 7, 176 7,898 9,259 9,136 9,600 


e Estimate. r Revised. 
1 In addition to commodities listed, Morocco also produces small quantities of copper matte from lead 
Eis . fertilizer, and various quarry products, but production data are not available. 
ock sa 


3 Included with Anthracite. 
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TRADE 


Morocco’s trade balance in mineral com- 
modities remained favorable in 1967, but 
the total trade balance continued in deficit 
as shown in the following tabulation: 


Value 
(million dollars) 
Mineral Total 
commodity commodity 
trade trade 
Exports 
1960... eo et es cee 168 430 
49899808 C 166 428 
1961: 22 ics 164 424 
imports 
196838 63 453 
19600 48 478 
196(— eee 48 518 


France was Morocco’s principal trading 
partner followed by West Germany, United 
Kingdom, U.S.S.R. and United States, as 
shown as follows in millions of U.S. dollars: 


Mo- Per- Mo- Per- 
Country rocco’s cent rocco’s cent 
im- of ex- of 

ports total ports total 

France 194 37 175 41 
Germany, West 47 9 34 8 
U.S.S.R... 19 4 16 4 
United Kingdom.... 18 8 24 6 
United States 53 10 10 2 
Other 187 36 165 39 
Total........ 518 99 424 100 


Exports of mineral commodities in 1967 
consisted mainly of phosphate rock, valued 
at about 9108 million; lead concentrate, 
valued at almost $12 million; manufactured 
phosphate fertilizers, valued at more than 
$10 million; manganese ore, valued at more 
than $8 million; iron ore, valued at about 
$7 million, and zinc concentrate, valued 
at more than $5 million. 


The principal mineral commodities im- 
ported into Morocco in 1967 and their 
valuation was as follows: Crude petroleum, 
$16 million; petroleum refinery products, 
more than $7 million; iron and steel semi- 
manufactured products almost $5 million; 
copper and copper alloys, about $3 mil- 
lion; and aluminum and its alloys, $2 
million. West European countries, mainly 
France, supplied the largest part of metal 
and mineral commodity imports. Crude 
petroleum came chiefly from the U.S. S. R., 
Saudi Arabia, and Libya. Petroleum re- 
finery products were supplied mainly by 
the Netherlands Antilles, Spain, and France. 

In 1968 exports of phosphate rock totaled 
more than 10 million tons. Shipments went 
principally to France, 1.8 million tons; 
Belgium, 1.2 million tons; and United 
Kingdom, 1.1 million tons. Other mineral 
commodity exports in 1968 were as follows: 
Iron ore, 659,107 tons; manganese ore and 
sinter, 160,918 tons; lead concentrate, 
85,489 tons; zinc concentrate, 79,354 tons; 
lead metal, 22,950 tons; silver, 915,138 
troy ounces; copper ore and concentrates, 
6,446 tons; cobalt concentrate, 18,093 tons; 
antimony concentrate, 2,476 tons; barite, 
81,657 tons; bentonite clay, 11,048 tons; 
smectic clay, 15,285 tons, and montmoril- 
lonite clay 1,977 tons.* 

A report describing the foreign trade 
regulations of Morocco was published. The 
paper gives information that will be of 
value to U.S. firms interested in the sale 
or purchase of mineral commodities in 
Morocco. 


4 Kingdom of Morocco, Agency of Commerce 
and Industries of Mines and Mercantile Marine. 
Statement of Statistics of Production, of Ex- 
ports, and of Local] Sales of Minerals, December 
1968, 6 pp. 

5U.S. Department of Commerce. Overseas 
S decens Reports. OBR 68-102, December 1968. 

pp. 
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Table 2.—Morocco Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum, metal, including alloys, all forms. 


Antimony, ore and concentrate ............ | 


Cobalt, ore and concentrate 


S8S8SdJ/ö§Üũʒ/¹õdʒuaũ²ð⁵i! ͤk E EE 
FerroalloyßP-ů «4 
Semimanufacture s 


Ore and concentrates... s. 


Unwrought and scrap................. 
Magnesium metal, including alloys: Scrap 
and ingot. 
Manganese, ore and 
concentrate. 
Silver, metal thousand troy ounces.. 
including alloys, unworked. 
Zinc, ore and concentrate 
Other: 
Ore and concentrate, n.e. s 
Slags and residue, n.e.8...............- 
Oxides of metals, mainly for paint...... 
NONMETALS 


thousand tons. 


Cement. 


/r. AAA EE 
Phosphate rock . thousand tons 


Manufactured: Phosphatie—— 


Stone, ud and gravel: 
Dimension stone and other 
a 


Elemental, erudeee 
Sulfuric aciidcdadcclcl ee 
Other nonmetals, n.e.s 


MINERAL FUELS AND RELATED MATERIALS 
Coal and briquets: 
Anthracite... ......... thousand tons.. 
Coke and semicoke. .................- 
Petroleum: 
Refinery products: 


as thousand 42-gallon barrels.. 
oline 

Kerosine and jet fuel do.... 
Distillate fuel oil. do.... 


Residual fuel oil............ do.... 
Lubricants 


1966 


594 
3,220 


19,535 


7,652 
42 

790 
14, 600 
28,257 
22 

407 
91,998 
15,677 
3 


294 
4,000 
80,007 
1,827 
1,485 
433 
98,308 


20,036 


189,154 


49,554 
€ 


1,1782 


96 
16,312 


90 


1967 ! 


479 
3,324 


15, 565 


7, 558 


89, 116 
16, 581 


-aa C» œ aua a 


187,088 


50, 688 
165 
2 


164 


Principal destinations, 196 7 


Italy 347; France 50. 
Belgium-Luxembourg 944; France 829; 


Spain 500. 
France 12,560; Belgium-Luxembourg 


West Germany 2,873; China, (mainiand) 
2,181; Poland 1,906. 
Italy 95; Netherlands 36. 


Spain 290; West Germany 232; United 
Kingdom 18. 
Spain 3,555; West Germany 1,575. 
end 19, 565; Japan 11,509. 
erlands 20; United Kingdom 16. 
Italy 600; Cuba 230; France 106. 


France 39,607; Italy 16,825; West 
Germany, 12, 1. 

France 16,866; United States 2,189. 

All to Belgium-Luxembourg. 


France 109; United States 29. 


France 54,882; United States 21,467. 
All to United States. 

France 487. 

All to United Kingdom. 

MONEO aa 48,740; United Kingdom 
Spain 12,281; Saudi Arabia 3,900. 


All to United Kingdom 
. 8,138; Algeria! 1,045. 


France 12,176; Spain 9,457. 


France 1,821; United a om 898; 
Belgium-Luxembourg 876. 
Bulgaria 89,538; South Korea 29,825; 
N etherlands 30 442 
{apan 82,398; Portugal 15,140. 
to Spain. 
All to Gibraltar. 


Italy 3,286; Spain 1,699; Belgium- 
Luxembo 448. = 


Spain 864; ships stores, foreign 360. 
Spain 8 ,895. 


All to Algeria. 
Dénmark 1,000; Spain 500; East 
Germany, 250. 


Italy 32; Algeria 22; France 11. 


All to Malta. 

Ships stores, fo Tik ships stores, 
China, mainlan 

pesto stores, foreign 48; ships stores, 


All to ships stores, France. 


Spain 1; Netherlands Antilles 1. 
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Table 3.—Morocco: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 1 Commodity 1966 1967 1 
. METALS NONMETALS— Continued 
Aluminum: ertilizer materials: 
Bauxite and concentrate. 1,000 2,000 Crude, all types 198 448 
Metal, . alloys, all Manufactured: 
PEENE ERTEN ue ce Ea EE 1,614 2,544 Nitrogenous........... 4,724 25,853 
Antimony, n metal, including alloys, Potassic.....-........- ,294 28,834 
unwrought 5 | sareni Other, including mixed.. 8,074 18,808 
Cop metal: including alloys, Ammonia ------------- 63,724 89, 824 
orms J MER mA RES DE 2,948 2,821 Graphite, natural... 19 8 
Iron and steel: § 8 624 270 
decidi Salt and br ines 52 70 
CC 82 5 Sodium and potassium com- 
Pic ion ferroalloys, and pounds, n.e.s.: 
materials 1,814 938 Caustic sod aa 5,757 6,062 
Semimanufactures 14,889 15, 527 Caustic potash, sodic and 
Lead, metal, including alloys, all potassic eroxides 51 90 
forms edie See e aia tak eee ete 62 8 Stone, sand and gravel: 
Manganese, ore and concentrates. 20 Dimension stone 358 621 
. 76-pound flasks. . 14 4 Dolomite, chiefly refractory 
Moly enum, mea including Qd... ou ce essc 507 658 
oys, un WrOUZ ht. kilograma... 45 98 Gravel and crushed rock: 
Nickel, metal, including ed rock«k kd 159 14 
all forms 7 8 232 370 Sulfur: 
Silver memi, including alloys, Elemental, all form 19,878 8,884 
all forms troy ounces.. 632 289 Sulfuric acid..............- 12 11 
Tin, Hetal, including alloys, all Talc, EM soapstone and 
forma long tons 142 274 ophy te 1,618 787 
Zinc, metal, including alloys, all Other nonmetals, n.e.8.........- 500 176 
/ AA E 884 978 Oxides and hydroxides of mag- 
Other: nesium, strontium, and barium. 1,765 (3) 
Ore and concentrate, n.e.s. MINERAL PES spied RELATED 
thousand tons 1,809 ...... 
Slags and residues, metallic.. 1,000 ...... Coal and coke. "Including briquets 
Oxides of metals, mainly for thousand tons.. 88 57 
paiht.czn.a-esecile»mia 1,662 808 Gas, 5 (LPG) 
NONMETALS thousand 42-gallon barrels.. 53 12 
Abrasives, natural a 40 1 Petroleum: 
St E PNE 2,494 2,198 Crude...............do.... 7,826 8,228 
Barite and witherite. ..........- 1 
ron materials: Borates, sodium, Refinery producta: 
! ³˙·¹ reos ase 587 554 Gasoline do 70 91 
Cement 7,075 3, 170 Keros ine do 210 246 
Clays and clay products (including =” Reridunf fuel oido] 4 133 
ys an y ucts (inclu ual fuel oil..do.... 
refractory b brick): Lubricants...... do 186 187 
rude elays, ME Mineral jelly and wax 
ler's earth. ........- 1 40 thousand 42-gallon barrels.. 64 68 
Kaolin and refractory... 16,800 14,545 Other: Bitumen and 
Smecti e- -22-20 88 4,647 asphalt 
Arr. 624 274 thousand 42. 2allon barrels. . 180 196 
Products.............- 8,937 8, 027 — 
Diatomite and eter infusorial Total do.... r 668 1,029 
JJCCCCCC C 747 936 
r Re 
1 Source: ume Du Maroe, Statistiques Du Commerce Exterieur, 1967, 542 pp. 
3 Lees than ag gend 
COMMODITY REVIEW 
METALS Salihine deposit was the second largest 
: : producer. Société Nouvelle Union des 
Antimony.—Morocco was an important Metaux Maroc and other smaller producers 


source of lump sulfide ore for West Euro- 
pean countries, although the 1968 produc- 
tion of 2,694 tons had decreased more than 
41 percent from peak production of 4,586 
tons in 1965. The largest producer in 
Morocco was Omnium de Gerance Indus- 
trielle et Miniere, which worked three 
mines in the Oulmés district Ominum 
Minier Moghrebin, which owns the Majma 


furnished the remaining part of total out- 
put. The Timerghdaudine mine, owned by 
Société Maracaine de Mines et Produits 
Chimiques, was mined out and closed down 
in 1967. 


Cobalt.—Geological, geochemical, 


6 Industrial Minerals (London). No. 12, Sep- 
tember 1968, p. 30. 


and 
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geophysical studies were to be conducted 
for deposits of ore under a contract nego- 
tiated with the U.S.S.R. organization 
Technoexport by Compagnie  Tifnout 
Tiranimine.’ The surveys would be carried 
out in the Bou Azzer region. Laboratory 
tests of cobalt ores also will be carried out. 


Copper. Preliminary exploration of a 
deposit in a sandstone formation reportedly 
containing an estimated 2 million tons of 
copper ore averaging 2.0 percent copper, 
was conducted by Société Miniere du 
Djebel Aouam.“ The deposit is located in 
the Ouaouzarhe district of the Beni-Mellal 
region of the Middle Atlas Mountains. 
Exploration and mining rights to the con- 
cession were held principally by Djebel 
Aouam with participation also by the Bank 
of Paris and the Netherlands (Banque de 
Paris et des Pays-Bas), and Société 
Générale de Belgique. Occidental Inter- 
national Minerals Corp., which had 
been searching for copper deposits in the 
Anti Atlas Mountain region of southern 
Morocco, abandoned its activities and 
closed its office in Rabat at yearend. 


Sétolazar and 
Uixam mines located near Nador reportedly 
have reached a crucial stage, because con- 
tinued operations will require a very sub- 
stantial investment in new equipment. Ore, 
which has been mined by open-pit methods, 
wil be exhausted around 1971. In under- 
ground areas of the mines, 25 million tons 
was estimated to be available for exploita- 
tion. Án aeromagnetic survey of the area 
did not indicate any other iron ore deposits. 
The ore remaining underground has a high 
sulfur content (0.4 percent), and new 
equipment to remove the sulfur would also 
be required. The Moroccan Government 
was reviewing a plan developed in con- 
sultation with a Canadian firm, for invest- 
ment of $24 million in new equipment. 
This includes new mining machinery, de- 
sulfurizing units, a pelletizing plant and 
new railroad equipment. 

The plan to construct an iron and steel 
mill at Nador, proposed 2 years ago, has 
been dropped because it was considered 
to be not economically viable. 


Lead and Zinc.—Bureau de Recherches 
et de Participations Miniéres (BRPM) 
concluded working agreements with Tech- 
noexport of Bulgaria for a detailed study 
of lead and zinc deposits and with Tiajrom- 
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export of the U.S.S.R. for a technical study 
of the proposed concentration plant to be 
located at the Bou Madine deposit near 
Ksar es Souk.? The Société des Mines de 
Zellidja also was studying a lead deposit 
at Bou Selham in the eastern High Atlas 
Mountains. The Zellidja mine on the 
Moroccan side of the border with Algeria 
was nearing exhaustion, and it was esti- 
mated that the last ore will be removed in 
about 18 months.” The pulling of mine 
pillars was progressing at a steady pace; 
however, a section of the flotation plant 
and smelter was idle. Reserves of ore at 
the Zellidja mine on the Algerian side of 
the border were estimated at 10 million 
tons containing an average of 7.5 percent 
lead and zinc. In March the Government 
of Morocco and Algeria signed a treaty 
providing that 300,000 tons per year of 
ore mined in Algeria's El Abed mine would 
be milled by Zellidja for a period of 5 
years. Lead concentrate will be smelted at 
the Oued El Heimer plant jointly owned 
by Zellidja and Société Miniere et Métal- 
lurgique de Pefiarroya. The zinc concen- 
trate will be returned to Algeria for export 
mainly to West European countries. 

At the western end of this 18-kilometer- 
long Zellidja district Compagnie Royale 
Asturienne des Mines was sinking another 
shaft at its Touissit mine. Mill capacity 
was being raised from 240 to 290 tons per 
hour. 


Manganese.—The Moroccan company 
BRPM signed an accord with the Hun- 
garian company Nikex to construct a 
concentration plant at  Tiouine near 
Ouarzazate.“ A small deposit of low-grade 
manganese ore occurs here. 


Silver.—The accord between BRPM and 
Nikex also provided for exploitation of a 
silver-lead ore deposit at Imiter near Ksar 
es Souk. Reserves have been estimated at 
544,000 tons of ore containing about 9.6 
ounces of silver per ton. 


NONMETALS 


Cement.—Production of 995,621 tons in 
1968 came from five plants located in 


7 Mining Journal. (London). V. 271, No. 6954, 
Nov. 29, 1968, p. 431. 

5 Mining Journal (London). V. 271, No. 6939, 
Aug. 16, 1968, 118. 

? Mining Joubisl „ V. 271, No. 6940, 
Aug. 23, 1968, p. 129 

10 World Mining. v. 4, No. 4, April 1968, 7. 

11 Industries Et Travaux D’ Outremer (Paris). 
No. 170, January 1968, p. 56. 
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Casablanca, Meknes, Agadir, Tetouan and 
Tangier. The Casablanca plant produced 
700,000 tons of the total output. A large 
increase in consumption, that totalled 
1,015,383 tons, was attributed mainly to 
growing hotel and private housing con- 
struction. 


Phosphates.— The mining and prepara- 
tion for export of phosphate rock occurs in 
the Khouribga district of Morocco." The 
Khouribga complex contains several under- 
ground mines and two major open-pit mines 
(Sidi Daoui and Meraa-el-Arech), a wash- 
ing plant, three drying plants, and a 
calcination plant. New,  large-capacity 
mechanical equipment will be purchased 
to raise the open-pit output about 30 per- 
cent, and underground mining also will 
be mechanized in an effort to raise total 
output of phosphate rock to 18 million tons 
by 1972. In addition to the Thouribga 
district, phosphate rock also is mined at 
Yaussoufia and Ben Guerir. Total reserves 
of phosphate rock in Morocco are esti- 
mated at about 40 billion tons. Morocco's 
annual sales of phosphate to 35 countries 
accounted for 80 percent of total export 
shipments from all Moroccan ports. In 
1967 Office Cheriffien des Phosphates, the 
state mining company, employed 14,000 
persons. 

Recently discovered deposits of phosphate 
rock at Ben Guerir, near Marrakesh, were 
being developed so that production could 
begin in 1970 at about 650,000 tons per 
year, rise to 3 million tons per year by 
1975, and over the long run increase to 
10 million tons per year." Although the 
phosphate rock is lower in grade than 
other Moroccan deposits, a washing plant 
will bring the calcium phosphate content 
up to 70 percent. After being mined by 
open-pit methods and concentrated, the 
products will be transported by rail to the 
port of Safi for export. Reserves were esti- 
mated at 900 million tons. 

The chemical complex at Safi converts 
about 350,000 tons per year of phosphate 
rock into triple-superphosphate.* Produc- 
tion capacity could be expanded to 1 mil- 
lion tons per year with a minimum of 
engineering work. À plan proposed by 
Occidental Petroleum Corp. to construct 
a plant at Casablanca for producing super- 
phosphoric acid has been abandoned, owing 
to the high cost of sulfur for producing 
needed reagent sulfuric acid. 
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MINERAL FUELS 


Coal.—The West German firm Entwick- 
lung and Beratunb presented to the Govern- 
ment results of a 2-year study of the 
Djerada anthracite coal deposits located 
24 miles south of Oujda. The study indi- 
cated that increasing the annual production 
from 450,000 tons to 800,000 tons would 
make the operation profitable. The mined 
anthracite would be used for electricity 
production and the manufacture of coke 
and briquets. In January the Moroccan 
Government signed an agreement with 
the U.S.S.R. organization Energo Mach- 
export to construct a thermoelectric power- 
plant at Djerada.“ The plant which was 
to cost about $3.4 million would consume 
about 400,000 tons of coal and produce a 
total of 110,000 kilowatts of electric power. 


Petroleum.—Esso Exploration Inc., a 
subsidiary of Standard Oil Co. of New 
Jersey, found oil in a wildcat well, at 
depths of between 6,900 feet to 7,000 feet, 
22 miles offshore from Tarfaya, southern 
Morocco." The strike resulted from the 
second test hole drilled after operations 
began in July. Commercial potential of 
the discovery would not be known until 
further test drillings were made; however, 
preliminary indications reportedly were 
promising. 

A joint venture between Occidental 
Petroleum Corp. and the BRPM, a state 
company, was granted a 4,600-square-mile 
petroleum concession on and offshore the 
coast near Ifni and Sous.” The exploration 
agreement covers an 8-year period. If com- 
mercial quantities of crude oil are located 
the concession can be extended for a 30- 
year period. Occidental expected to start 
seismic work in 4 months and commence 
drilling within 10 months. Earlier in the 
year BRPM and Société Nationale des 
Pétrolés d'Aquitaine (SNPA) of France 
agreed to an equal participation in a 5,790- 
square-mile petroleum concession offshore 


stretching from El Jadida to Cape Ghir.” 


12 word Mining. Moroccan Phosphate. V. 5, 
No. 1, January 1969, pp. 18-23. 

13 Mining ecd (London). V. 270, No. 6926, 
May 17, 1968, p. 396. 
1368, 5 6 Israel Newsletter. V. 8, No. 5, May 

15 İndustries Et Travaux D'Outremer. (Paris). 
No. 182, January 1969, p. 55. 

16 Petroleum , Intelligence Weekly. V. 8, No. 1, 
Jan. 6, 1969, 8. 

17 Oil and Gas Journal. V. 67, No. 19, May 
12, 1969, p. 115. 

18 Petroleum Intelligence Weekly. V. 8, No. 
12, Mar. 24, 1969, p. 8. 
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If Petrofina, S.A., a Belgium firm, and 
Société Chérifienne Des Pétroles of Morocco 
decide to join the venture each of the 
original firms would give up 10 percent of 
its interest. Seismic work was scheduled to 
start in midyear. 

Société Marocaine de Raffinage of 
Morocco and Société Nationale Algerienne 
Sonatrach completed an accord under which 
the Sidi Kacem and Mohammedia refineries 
will purchase 2 million tons of crude oil 
from Algeria during 1969 through 1970.” 

An extension of 4 years’ duration was 
granted to Société Chérifienne Des Pétroles 
on two exploration permits.” The permits 
were for Rharb-Prerif covering 371 square 
miles and Essaouira D with 789 square 
miles. 
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Morocco has two refineries: A small 
plant at Sidi Kacem with annual capacity 
of about 350,000 tons and a larger installa- 
tion at Mohammedia with annual output 
of about 1.25 million tons.“ All of Morocco's 
crude production is processed at Sidi 
Kacem with crude imported from Algeria, 
Nigeria, and the U.S.S.R. processed at 
both plants. New units being added at 
Mohammedia will increase output of bitu- 
men, lubricants, and jet fuel. This expan- 
sion will make Morocco self-sufficient in 
petroleum refinery products and provide 
a surplus for export. 


1? Chronique de Mines et de La Recherche 
Miniere, No. 378, Nov.-Dec. 1968, p. 8. 

20 Petroleum Times. V. 72, No. 1848, June 7, 
1968, p. 834. 

be Petroleum Information Bureau (London). 
Oil—Africa. February 1969, p. 1. 


The Mineral Industry 
of the Netherlands 


By Columbus R. Gentile ! 


The mineral industry of the Netherlands 
registered a substantial gain in 1968, with 
particularly large increases reflected in the 
petrochemical, natural gas, petroleum re- 
fining, and aluminum sectors, and impres- 
sive, though somewhat lesser gains, in the 
iron and steel, lead, and zinc components. 
Offsetting the higher level of activity in 
these sectors was the decline in produc- 
tion of tin metal and the slowdown in the 
coal and coke industry as more producing 
units suspended or cutback operations. 

The national economy, as a whole, ex- 
panded rapidly in 1968 with industrial 
production rising 11 percent, a growth rate 
somewhat higher than anticipated and 
double that attained in 1967. The main 
stimuli to expansion of economic activity 
were the sharp rise in exports and growth 
in investments. Worker productivity rose 
6.5 percent or approximately the same as 
wages, and consumer prices and cost of 
living advanced 3.7 percent and 3 percent, 
respectively, closely approximating increases 
in 1967. 

Crude oil output declined for the third 
consecutive year as onshore and offshore 
drilling indicated no new significant finds. 
In contrast, expansion of petroleum refin- 
ing, pipeline, storage, and distribution 
facilities continued at a rapid rate, along 
with growth of chemical and petrochemical 
installations and associated units. 

Exploration. for oil and gas in the 
Netherlands sector of the North Sea was 
initiated by several groups soon after con- 
cessions were granted in March 1968. By 
yearend only two strikes of gas were re- 
ported, neither of which had been evaluated 
for commercial prospects. Meanwhile 
natural gas production from onshore in- 
stallations doubled for the fourth consecu- 


tive year and domestic consumption and 
exports both attained record levels as 
production and distribution facilities were 
expanded to meet rapidly rising demand. 
At the same time more onshore concession 
areas were opened to successful applicants. 

Aluminum capacity at Netherlands lone 
smelter at Delfzijl more than doubled in 
1968 with the completion of a second 
potline. Work was immediately started on 
new facilities that will increase capacity 
to 90,000 tons in 1969. Plans were also 
announced for construction of a new 
smelter by Compagnie Péchiney a French 
concern, with an initial capacity of 75,000 
tons annually. 

Iron and steel output capacity continued 
to increase in 1968, as new facilities came 
on stream, and work on other expansion 
projects proceeded according to schedule. 
Plans were also announced for further 
capacity expansions and the building of 
new facilities to meet anticipated growth 
in demand. Development of the Rotterdam 
port area continued in 1968 as work pro- 
gressed on expansion and new construction 
of petroleum refineries, chemical, petro- 
chemical, and industrial plants and asso- 
ciated facilities including pipelines and 
storage units. Work was also moving ahead 
on plans for projects designed to accom- 
modate the larger vessels and tankers now 
in use or under construction, and the 
improvement of loading facilities at the 
various harbor piers. Below Rotterdam at 
Moerdijk construction was started on a 
new petrochemical complex and the de- 
velopment of port facilities. 


1 Supervisory mineral specialist, Division of 


International] Activities. 
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PRODUCTION 


Reflecting the growth of the economy, Aluminum output was up 53 percent in 
output of most mineral commodities in the 1968 as new capacity became operative in 
Netherlands increased in 1968 with alumi- the third quarter of the year; crude steel 
num, natural gas, petroleum products, salt, and pig iron production each rose about 
and fertilizer materials showing the largest 9 percent; and lead rose 6.2 percent. In 
gains, and production of tin metal, coal, contrast, output of tin metal fell an esti- 
and coal products the more significant mated 43 percent. 
declines. In the case of nonmetals, cement produc- 


Table 1.—Netherlands: Production of mineral commodities 
(Thousand metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 v 
METALS 
Aluminum, metal (primary) )) E 20 32 49 
Cadmium, metal .. metrie tons 105 90 100 r 107 107 
Iron and steel: - 
Sine 2, 787 8,212 8,025 8,271 8,860 
Pig iron (including blast furnace ferro- 
AlOVES)- cee . c Dou Sed 1,948 2,864 2,209 r 2, 588 2,821 
Steel, excludes castings..............-. 2,646 3,138 8,256 r 8,402 8,707 


TM pe unes AE 8 84 82 74 87 108 
Heavy and medium plates and 
Seer 1, 604 1,720 1,764 1,749 2,088 
Light sections..................- 68 128 206 29b 808 
Wire roduss e c.l ee 152 158 181 200 266 
Tubing. ule. . DEB MAD G RE 12 82 12 29 
Semimanufactures 292 285 343 394 292 
TOU ——ucuexcesdowveczenamde 2,200 2,985 2,600 2,737 8,030 
Lead, metal (primary)-.................- 7 15 17 
Tin, metal (primary) 
thousand long tons 16 18 18 14 8 
Zinc, metal (primary) 2 88 41 41 89 43 
NONMETALS 
S öĩèðͤ 2,878 2,978 8,168 8,349 8,436 
Fertilizer materials: Manufactured: 
Nitrogenous, N content 480 506 618 r 737 890 
Phosphatic, P3O: eon tent 191 200 188 r 206 264 
Potassic, K: O content. metrie tons 2, 500 2, 500 r 2,000 588 NA 
Salt, all types 1,596 1,707 1,857 1,926 2,414 
Sulfur, elemental................-.....--. 29 27 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 52 62 70 75 77 
Coal, anthracite and bituminouss 11,480 11,446 10,052 8,065 6,663 
Coke, all types 4,628 4,388 3,887 8,332 2,981 
Poe briquets, all grades 1,421 1,895 1,265 1,118 1,0 
as: 
Manufactured, all types 
million cubic feet. 143,358 135, 698 108, 775 93,153 87,318 
Natural, gross production !..... do.... 27,015 r 55,514 116, 395 253,731 514,172 
FC 1 coi ee iL 8 400 400 400 400 400 
Petroleum: 
e ess 2,270 2,395 2, 366 2,265 2,145 
Refinery products: 
Aviation fuels . 976 777 1,289 1,027 1,259 
Motor gas oline 2,769 2, 746 2,250 2,189 3.648 
Solvent nk 178 207 251 233 , 
Kerosine- P ———— 955 1,127 1,075 928 1,172 
Residual fuel oil........... Sepe 10,943 12,888 13,413 14,276 16,146 
Distillate fuel oil. ...............- 6,025 6,567 7,837 8, 075 9, 565 
e petroleum gases 362 396 465 519 528 
Lubricantss ----------- 251 332 338 821 278 
Bitumen 681 678 745 673 593 
Refinery gases 166 166 118 94 NA 


e Estimate. P Preliminary. r Revised. NA Not available. 
5 from Nm? (cubic meters at 15» C and 760 mm mercury) at rate of 85.314 cubic feet per cubic 
meter. 
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tion rose 2.6 percent, salt 25.3 percent, and 
nitrogenous and phosphatic fertilizer 20.8 
and 28.2 percent, respectively. 

The mineral fuel sector reflected a 5.3- 
percent decline in the output of crude oil, 
and a continuation of the downward trend 
in output of coal, coke, and briquets which 
decreased by 17, 12, and 6 percent, re- 
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spectively, as natural gas and petroleum 
products continued to displace coal in most 
energy markets. Natural gas production 
doubled for the fourth consecutive year and 
output of major refinery products registered 
sizeable gains, ranging from 13 percent for 
residual fuel oils to almost 51 percent for 
motor gasoline (including solvents). 


TRADE 


Foreign trade of the Netherlands moved 
toward a more favorable balance in 1968 
as exports covered about 90 percent of 
imports, as compared with 87 percent in 
the previous year. During 1968 total ex- 
ports of roughly $8.3 billion were up over 
14 percent, while imports rose about 11 
percent to nearly $9.3 billion. 

For mineral commodities, imports at $2.1 
billion exceeded exports ($1.5 billion) by 
some $600 million in 1968, with imports 
and exports up 10 percent and 13 percent, 
respectively, as compared with 1967 levels. 
A summary of the value of mineral com- 
modity foreign trade and total commodity 
trade is shown in the following tabulation: 


Value (million dollars) 
Mineral Total 


commodity commodity 
trade trade 

rts: 

1966 «öo 8 1,188 6,746 

1983ö —dkÄ r 1,313 7,281 

1968 v. 1,484 8,332 
Imports 

1866... ores ess 1,758 8,011 

1 2: 91 nex r 1,909 ,928 

1968 P... 2,091 9,282 

P Preliminary. r Revised. 


The most important mineral commodities 
exported from the Netherlands in 1967, 
on the basis of value share, were petroleum 
and its products (33.3 percent), iron and 
steel (23.2 percent), nonferrous metals 
(9.8 percent), coal, coke, and briquets 
(7.6 percent), metalliferous ores and scrap 
(7.4 percent), and manufactured fer- 
tilizers (6.1 percent). Exports of petroleum 
and products, iron and steel, and metallif- 
erous ores and scrap each rose approxi- 
mately 16 percent to $434 million, $305 
million, and $97 million respectively; and 
coal and coal products by 2 percent to 
almost $100 million. Natural gas exports 


for 1968 amounted to $35.2 million or 
about 2.5 times the total for 1966, and 
exports of manufactured fertilizer at nearly 
$80 million increased 53 percent. On the 
other hand, nonferrous metal exports in 
1967 at $129 million were down slightly 
from those of the previous year ($130 
million). 

About 78 percent of Netherland's mineral 
commodity exports in 1967 moved to 
Western European countries, principally 
(52 percent) to European Economic Com- 
munity (EEC) countries. Major individual 
export markets, included West Germany 
(25.4 percent) ; Belgium-Luxembourg (15.4 
percent); United Kingdom (10.7 percent) ; 
France (8.2 percent); and Sweden (4.9 
percent). 

With respect to 1967 imports, petroleum 
and refinery products were by far the most 
significant, accounting for over 45 percent 
of total value of mineral commodity im- 
ports. Other major categories included 
iron and steel (22.5 percent), nonferrous 
metals (11 percent), and metalliferous ores 
and scrap (7.5 percent). Imports of petro- 
leum and products in 1967 increased 16 
percent to $741 million; metalliferous ores 
and scrap 14 percent to almost $143 mil- 
lion; and iron and steel 6 percent to $430 
million. In contrast, imports of nonferrous 
metals declined 4 percent to $210 million, 
and coal, coke, and briquets over 1 per- 
cent to $121 million. 

West Europe, principally EEC countries, 
supplied about 54 percent of Netherlands 
mineral commodity imports (value basis) 
in 1967. The more significant individual 
suppliers were West Germany (23.8 per- 
cent), Belgium-Luxembourg (16.3 percent), 
Kuwait (7.3 percent), United States (5.5 
percent), Saudi Arabia and Libya (4.8 
percent each), and France 4.7 percent. 

The entrepót trade in crude oil and re- 
fined petroleum products in 1967 was up 
slightly from 1966, with entries in bond 
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of 25.4 million tons and withdrawals of 
24.1 million tons. Entries of crude in 1967 
totaled 15.9 million tons and withdrawals 
15.6 million tons. Comparative totals for 
petroleum products were 9.5 million tons 
and 8.5 million tons, respectively. Entries 
of crude in bond exceeded withdrawals by 
roughly 300, 000 tons while the net increase 
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for petroleum products amounted to 1 
million tons. 

Transit trade in mineral commodities 
increased significantly in 1967 with the 
bulk of the tonnage comprised, as in pre- 
vious years, of metals and metal ores, coal- 
coke-briquets, fertilizers and fertilizer mate- 
rials, petroleum and products, and sand- 
gravel-crushed stone. 


Table 2.—Netherlands: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Bauxite and alumina........................ 


Metal including alloys: 
SOFüD-acui ß 
Unwrou ght 


Semimanufacture ss 


Bismuth, including alloys, all forms 


Cadmium, including alloys, all forms 


Chromium: 
Sernilte eee ese 


Oxides and hydroxides. ....... FFF 


Cobalt, including alloys, all form 


Tantalum, including alloys, all forms. 
Copper, metal, including alloys: 
Unw rough 
SemimanufactureeSss 
Gold 1... 2. ------------- thousand troy ounces. . 


Ore and Cone TNG except thousand tons 


roasted pyri 


Roasted dea JJC AA do- 
Metal: 
SS%%ff ꝛ E 8 do- 
Pig iron and ferroalloys 222. do- 
Steel, primary forms do 
Semimanufactures: 
Bars, rods, angles, thousand tons 


shapes, sections. 
Universals, plates and sheet do 


Hoop and strip —- do- 
Rails and e . do... 
o EEEE EA do.... 
Tubes, pipes and fittings. ..... do.... 
Castings and forgings......... do.... 
Lead: 

(OXIld68::.Lev , ð ww. ⅛³ẽůuT dde s dES 

Metal: 
SOID = 2c sae ˙.. ʒ ⁊ 8 
Unwroughhlkllʒl 
Semi manufacture 


See footnotes at end of table. 


1966 1967 Principal destinations, 1967 
43 40 West Germany 10; Belgium-Lux- 
embourg 5. 
11,735 10,216 non Germany 8,474; France 641. 
16,156 25, 597 ium- Luxembourg 12 872; West 
ermany 7,648. 
17,4693 19,060 West Germany 6,448; Belgium- 
Luxembourg 3 767. 
229 214 West Germany 67; France 48: 
Italy 30; Belgium-Luxembourg 
266 252 West Germany 111; Belgium-Lux- 
embourg 82. 
1,718 3,320 West Germany 1,084; Italy 682; 
Belgium-Luxembourg 581. 
72 54 West 8 1097 West 
71 157 ieee rr est Germany 16; 
apan 
5 4 Belglum-Luxembourg 1; United 
tates 1. 
34,798 34,213 West Germany 19,422; Belgium- 
Luxembourg 12, 
9,088 6,265 West Germany 3 117; Italy 1.576. 
16,059 13,516 West Germany 4, 606; United 
States 3,486. 
208 742 West Germany 578; France 186. 
4 3 West Germany 2. 
190 90 Belgium-Luxembourg 62; West 
Germany 28. 
894 566 West Germany 442; Belgium- 
Luxembourg 61. 
100 297 Japan 209; France 26. 
736 816 Span 263; Belgium-Luxembourg 
286 828 Ye many 122; United King- 
om 58. 
849 972 West Germany 206; United King- 
om 
56 67 West Germany 42; Denmark 6. 
28 10 United States 6; West Germany 8. 
25 27 West Germany 9; Republic of 
South Africa 4 
162 211 Belgian abolit 85; West 
Germany 35. 
4 4 Sweden 1; West Germany 1. 


Belgium-Luxembourg 
Czechoslovakia 648. 


Belgium-Luxembourg 3,798; West 
Germany 1,819. 

West Germany 7,615; Belgium- 
Luxembourg i. 

Vnited States 966; West Germany 


1,057; 


THE MINERAL INDUSTRY OF THE NETHERLANDS 


529 


Table 2.— Netherlands: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS— Continued 
Magnesium, including alloys, all form 


Manganese: 
re and concentrate. _._..._.........___-_-..- 


Mereurr -------------- 76-pound flasks.. 


Molybdenum, including alloys, all forms 
Nickel: 
Oxide and hydroxid e 
Metal, E alloys: 


3 and semimanufactures -- 
Platinum- group metals, all forms troy ounces. 


Silver, metal: 
Unwrought NOSTRUM UNS UE thousand troy ounces. . 


Semimanufacture s do 


Metal including alloys: 
Sera 

Semimanufactures do 
Titanium, diox ide 


Tungsten: 
Ore and concentrate 


Metal ineludin ng alloys, all forms 
Vanadium, ore and concentrate (ineluding molyb- 
denum, etc. n. e. s.). 
Zinc: 
Ore and concentrate. ................. c.l... 


Unsrought ND PRU 88 
Semimanufactures (includes zinc dust) 
Other: 


Ore and concentratkk 
Ash and residues containing metals: 
Iron and steel thousand tons. . 
Le80d... a y ꝛ·A rece i 
E1J777Cö³ĩ—¹ a long tons 
e . E E E S EE 
Oth e e un ee ie ere 
Metals including alloys, all forms: 
Metalloids: 
Selenium 
Silicoõoeé n 
Mͤ˙ru¹uài. ⁊ m m aes 
Alkali, alkaline earth and rare earth 
m etals. 
Oxides of strontium, barium, and magnesium 
Metals, including alloys, all form 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum. ...........- 


Dust and powder of thousand carats.. 
precious and semiprecious stones. 


See footnotes at end of table. 


1966 


165 
27,200 


845 
273 


9,371 


1967 


7,824 


Principal destinations, 1967 


B Germany 141; United States 


West Germany 5,351; Italy 2,954. 

Belgium-Luxembourg 538; United 
Kingdom 372. 

West Germany 435; East Germany 
145; Rumania 145. 

West Germany 43; France 10. 


West Germany 31. 


United Kingdom 726; West Ger- 
many 692. 

West Germany 396; Italy 152. 

West Germany 7,877; Belgium- 
Luxembourg 4,212; France 


Belgium-Luxembourg 1,137; France 


420. 

Denmark 152; West Germany 55; 
Belgium-Luxembourg 47. 

All to West Germany. 


United Kingdom 198; West Ger- 
many 121. 

West Germany 2,017; Italy 1,731; 
France 1,89". 


United Kingdom 188; West Ger- 
many 80. 

West Germany 67. 

West Germany 2,630; Japan 1,872; 
Austria 1,505. 


Belgium-Luxembourg 6,540. 
West Germany 1,261; Italy 1,246; 
Belgium-Luxembourg 1,07 0. 


France 7,514. 
West Germany 15,171; Italy 2,060. 
Denmark 505; West Germany 356 


NA. 


Belgium-Luxembourg 156. 

Belgium-Luxembourg 4,066; West 
Germany 1,224. 

Spain 447; West Germany 204; 
United Kingdom 144. 

Belgium-Luxembourg 4,290; West 
Germany 2,399. 

West Germany 7,002; Belgium- 
Luxembourg 1 994; Switzer- 
land 1,141. 


All to Canada. 
West Germany 30. 


NA. 


Belgium-Luxembourg 186; Ja- 
maica 61. 
West Germany 195; France 186. 


West Germany 598; France 365; 
Belgium-Luxembo 259. 

West Germany 419; ce 211; 
Italy 210. 
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Table 2.—Netherlands: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
NONMETALS8— Continued 
Abrasives, natural, n.e.s.—Continued 
Grinding and polishing stones 727 818 
Asbestos- 3212302 ß ð- eck ees c uL 15 54 
Borates, crude natural.........................- 170,289 222,056 
ô˖ͤ§%oũ⁵Ü “ 35,942 43,822 
7%Fö‚ö%ͤ%»õ—Ü df é K ee DES E E 16,867 42,828 
Clays and clay products: 
Crude clays: 
A ³˙ð¹wꝓ EE. A EE 752 147 
RNeirseter?hhνh, e guccenuua 1,761 1,835 
Other. thousand tons 119 86 
Products: 
Refractory including non-clay bricks...... 7,848 10,421 
Nonrefractory........... thousand tons 528 590 
Diamond, all grades: 
em, not set or strung...... thousand carats.. 1,810 1,514 
Industrial... .-------------2--- kilograms.. 20,142 804 
Diatomite and other infusorial earth 188 271 
Feldspar and fluorspar.................-.......- 568 501 
Fertilizer materials: 
Crude: Phosphate roc 557 505 
Manufactured: 
Nitrogenous thousand tons 442 165 
Phosphatic: 
homas 8lag.......-...-.-.-..-..-- 5,248 NA 
Superphosp ate and thousand tons.. 290 141 
other. 
/’ ⁰ð ˙ e AAA u 1,577 1,099 
Other, including mixed... thousand tons 424 524 
Ammonia, anhydrous. ....................-- 88,886 82,999 
Lime lU ð³oÜ.¹i¹ ³˙ 5-V A ——( 1,384 8,048 
rr; e edes sU SR LE 28,940 17,999 
Mie M MINOR ES 76 100 
Pigments, mineral ineluding processed iron oxides 258 306 
SCJ§ö§;—!àà!! é D LI Lc thousand tons.. 1,057 1,152 
Sodium and potassium compounds, n.e.s.: Caustic 45 44 
potash. 
Stone, sand and gravel: 
Dimension stone: 
Unworked: 
Building stone unworked including 3,457 1,856 
ate. 
Calcareous, including gypsum and 297 747 
lasters. 
Worked: Building stone worked including 4, 086 9,489 
slate and natural paving stone. 
Gravel and crushed rock. ..... thousand tons.. 2,161 1,283 
Quartz and quartzite -- 4,187 9,334 
Sand, excluding metal bearing. thousand tons.. 6, 909 6,974 
Sulfur: 
Elemental, all form 50 2,544 
Sulfur dioxide d. 917 916 
Sulfuric acid, ol eum thousand tons 100 90 
Tale and steatit«eek.kkkk LLL LLL eee 210 142 


See footnotes at end of table. 


Principal destinations, 1967 


West Germany 272; United King- 
dom 107; France 103. 

Belgium-Luxembourg 34. 

West Germany $81,818; United 
Kingdom 46,150; France 37,892. 

West Germany 33,228; Belgium- 
Luxembourg 10,250. 

Belgium-Luxembourg 42,102. 


West Germany 117; Belgium- 
Luxembourg 18. 

Sweden 753; Belgium-Luxembourg 
297; Denmark 222. 

West Germany 60; Belgium-Lux- 
embourg 23. 


West Germany 3,060; Belgium- 
Luxembourg 2,685. 
West Germany 452; Belgium- 

Luxembourg 109. 


NA. 

Belgium-Luxembourg 487; Switz- 
erland 74. 

Belgium-Luxembourg 184; West 
Germany 54. 

Belgium-Luxembourg 286; Aus- 
tralia 141. 


Colombia 297; Kenya 101. 


United Kingdom 27; Mainland 
China 16. 


France 46; Italy 4. 
Begpum-Luxembourg 688; Kenya 
France 48; Belgium-Luxembourg 


Belgium-Luxembourg 48,183; 
est Germany 24,785. 
Belgium-Luxembourg 1,450; West 
Germany 1,381. 
West Germany 7,877; Belgium- 
Luxembourg 1,895. 
Belgium-Luxembourg 72. 
Ceylon 97; Indonesia 48; Belgium- 
ue ure 87. 
Sweden 825; Finland 184. 
United States 7; Spain 7. 


Belgium-Luxembourg 1,182. 
Belgium-Luxembourg 579. 


Belgium-Luxembourg 8,572; West 
Germany 808. 

Belgium-Luxembourg 1,106; West 
Germany 176. 

West Germany 2,819; Belgium- 
Luxembourg 2,171. 

Belgium-Luxembourg 6,864; West 
Germany 164. 


Italy 2,218. 

Belgium-Luxembourg 60. 

West Germany 22; Belgium-Lux- 
embourg 20. 

West Germany 19; Belgium-Lux- 
embourg 11. 
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Table 2.—Netherlands: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS— Continued 


Other nonmetals, n. e. s thousand tons 


MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, natural...................- 
Carbon black. ...........-..-- - Ll LL LLL Ll Lll 2.ll- 
Coal and briquets: 

Anthracite and bituminous thousand tons 


coa e 
Briquets of anthracite and bituminous do 


coal. 

Lignite briquets. ....................- do.... 
Coke and semicoke. .....................- do 
Gas, hydrocarbon: Natural including do.... 

liquefied petroleum gas. 
Hydrogen, helium, and rare gases 
Petroleum:? 

i eet eu thousand tons 

Refinery products: 

Gasoline -------- -MMM do.... 
Kerosine, including jet fuel do.... 
Distillate fuel oils... ............ do.... 
Residual fuel oils................. do.... 
Lubricants. ...................-- do 
Mineral jelly and wax............- do.... 

Other: 
Petroleum coke. ............- do.... 
Bituminous mixtures.......... do 
Mineral tar, and coal, petroeum or gas do.... 


derived crude chemic 


NA Not available. 


1966 


167 


82 


60,241 


1,850 
825 


21 
1,908 


810 


! Excluding gold coin and gold and alloys shipped by post. 
2 Including sponge iron, shot grit, pellets powder, spiegeleisen, and ferromanganese. 
5 Includes bunkers for foreign ships and aircraft. Excludes reexports and bonded storage. 


1967 


169 


78 
66,394 


1,935 
743 


12 
1,998 


421 


Principal destinations, 1967 


Belgium-Luxembourg 106; West 
Germany 45; France 16. 


Belgium-Luxembourg 5 
France 21,844; Soden 9,325; 
West Germany 9,301. 


e ts „136; France 


West Germany 266; Belgium- 
5 265. 


N 

Belgium- Luxembourg 440; West 
Germany 327. 

Belgium- Luxembourg 129; United 
Kingdom 105; West Germany 
61; France 57. 

Denmark 187; Belgium. Luxem- 
bourg 132 


All to Belgium-Luxembourg. 


Sweden 209; Norway 170. 

United Kingdom 320; West Ger- 
many 108. 

Sv ecen 773; Belgium-Luxembourg 


06. 
F 581; Sweden 
United Kingdom 68; Sweden 41. 
N Kingdom 9: West Germany 


United States 6; West Germany 1: 


ance 1. 
West Germany 148; Denmark 44; 
Norway 21. 
West Germany 42; Belgium-Lux- 
embourg 38. 


Table 3.—Netherlands: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 
METALS 
Aluminum: 
BU ncs ³ðVQA ³⅛ A ü 
Hin 88 


Unwrought, including alloys. ............ 
Semimanufactures_......_...---.--.-.-- 
Antimony, including alloys, all forme 
Arsenic, oxides and acids 
Bismuth, including alloys, all forms 


Cadmium, including alloys, all forms 


See footnotes at end of table. 


1966 


9,884 
19,829 


34,765 


216 


886 
245 


261 


1967 


16,539 
76 ,403 


4,588 
19,419 


37,105 


1,001 


965 
260 


171 


Principal sources, 1967 


Greece 14,495; Guyana 1,979. 
S en 65,509; West Germany 


Belgium-Luxembourg 1,623; West 
Germany 1,054. 
e 4,002; Norway 


3,732. 

Belgium-Luxembourg 14,786; West 
Germany 12,908. 

United Kingdom 202; Belgium- 
Luxembourg 183; West Ger- 
many 107; Japan 102. 

Belgium. Luxembourg 818. 

West Germany 62; United King- 
dom 60. 

Japan 57; Belgium-Luxembourg 
49; U.S.S.R. 20. 
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Table 3.—Netherlands: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS— Continued 
Chromium: 
GChromltéz..-coulcndnmceec2czdeESMereizébniS 


Oxide and hydroxide........................ 


Metal, including alloys, all form 
Cobalt: 

Oxides and hydroxides.....................-. 

Metal, including alloys, all form 


Unwrought........-...........-...-.---.-- 
Semimanufactures............-.---.----- 2 


Gold 3 ¾ AA e Lccn thousand troy ounces.. 
Iron and steel: 
Ore and concentrate, except 
roasted pyrite. 


thousand tons 


FI.... E dn SE 
Metal 

N o daB eL thousand tons 
Pig iron and ferroallo ys do 
Ferroalloys, other rk do 
Steel, primary form do- 

Semimanufactures: 
Bars, rods, sections do 
Universal plates and sheets do 
Hoop and strip do 
Rails and accessories .......- do- 
SN/ö§;ð— do 
Tubes, pipes and fittings -.- do 
Castings and for gings do 

Lead: 

Ore and concentrateMek᷑e e 
JJJJJͤĩ ⁵˙¹1ümüi ⁰ydt eq asd 

Metals including alloys: 

)))) ³˙· AAA 
Unwrou gh 
Semimanufacture s 

Magnesium, metal including alloys: 
Süd GH— ß d ee sued C E 
Ann es 
Semimanufacture s 
Manganese: 
re and concentrate. ..... . «««««««„«éé 
G ;rre r 6m! ³² A usd c d LL LE LE 
Mercur 2- 76-pound flasks.. 
Molybdenum, including alloys, all forms 
Nickel: 
Matte, speiss and similar materials 
Metal, including alloys: 
S §ö;ð—d˙.:t ß m y 8 
Unwrou ght 
Semimanufacture s 
Platinum- group metals thousand troy ounces.. 


See footnotes at end of table. 


1966 


8,749 
657 


8,712 
31,643 
60,997 

NA 

8,451 

NA 


462 
7 


5 
8,048 
2,977 

51,798 
8,040 
90 

208 

45 
27,261 
635 


3,589 
92 


1.616 
1.059 
2,040 
1.922 

58 


1967 


10, 785 
33,619 
50,057 
175 
3,641 
89, 650 


164 
19 


10 
429 


1,178 
548 
186 

48 
63 
575 
5 


11 
9,164 


1,864 
55,650 
8,252 
88 
294 
49 
42,771 
603 
1,834 
8 


258 
1,851 
1,571 
2,216 

60 


Belgium-Luxembourg 2; 


Principal sources, 1967 


Republic P aout Africa 2,560; 
ambia 2 
West Germany 466; mainland 
China 8 
France 4; United Kingdom 8. 


Belgium-Luxembourg 205. 

United Kingdom 106; Belgium- 
Luxembourg 98. 

B 1: United 
States 1. 


West Germany 5,281; East Ger- 
many 2,293. 
Belgium-Luxembourg 18,610; West 
Germany 4.651. 
Belgium-Luxembourg 28,016; West 
Germany 18,427. 
West Germany 62; Denmark 62. 


Liberia 948; Brazil 938. 


Belgium-Luxembourg 61,512; West 
ermany 27,533. 


Belgium Luxembourg 89; West 
ermany 36. 
Belgium-Luxembourg 5; West 
Germany 4. 


Norway 5; West Germany asi 
Spain 242; West Germany 82 


Belgium-Luxembourg 624; Weat 
Germany 406. 

West Germany 220; Belgium- 
Luxembourg 208. 


West Tomy 112; Belgium- 
Luxembourg 68 

West Germany 91: Belgium- 
Luxembourg 10. 

Belgium- Luxembourg 36; West 
Germany 23. 

West Germany 389; France 123. 

West 

Germany 2. 


France 10. 
Belgium-Luxembourg 4,541; West 
Germany 2, 380. 


West Germany 1, 561. 

Belgium- Luxembourg 16,841; Aus- 
tralia 8, 840. 

Belgium-Luxembourg 2,457. 


Norway 74. 
U.S.S.R. 197; Norway 80. 
Austria 19; France 18. 


India 12,364; U.S.S.R. 8,571; 
Morocco 6,721; Ghana 2,828. 
i-o 208; Belgium-Luxembourg 


02 
Spain 609; United States 348. 
Austria 3. 


United Kingdom 281. 


Norway 488; United Kingdom 
370; France 213. 

United Kingdom 460; France 822; 
Norway 168. 

West Germany 1,096; United 
Kingdom 683. 

France 18; West Germany 9; 
United Kingdom 8; U. S. S. R. 6. 
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Table 3.— Netherlands: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 
METALS—continued 
Silver, including alloys: 
Unwrought ........... thousand troy ounces 4,317 
Semimanufacture s do.... 2,488 
Tellurium, elemental and arsenic. . ............... 6 
“Ore and concentrate long tons.. 15,880 
G œũ hhhfkßk AAA ] ꝛ -A aA do 74 
Metal, including alloys: 
Scrap and semimanufactures ~~~. do- 344 
Unwrou ght do.... 3,667 
Titanium, diox ide. 1.794 
Tungsten: 
Ore and concentrate 488 
Metal, including alloys, all form 10 
Vanadium, ore and concentrate, including molyb- 19,464 
denum. 
Zinc: 
Ore and eoncentratekkee. l.- 85,730 
psa a MEC POP eS eee 1,514 
Metal, including alloys 
CPE Date Ceo m. ⁊ ees 2,029 
Unwrought....................-.-..-.2...- 16,121 


Semimanufactures, including dust ; 
Other: 


Ore and concentrate 8,071 

Ash and residues containing nonferrous metals: 

(§˙§; ͤr- k 8 1,194 
J7/F%Sͤͤ D eL long tons 596 
DANG esse Be Stee E 25,906 
H o uos eee EAE 42,832 

Metals, including alloys, all forms: 

Metal oids: 
Seleniuuuůumnmnmnn 22 
Sies Eee a 163 
Alkali, alkaline-earth, and rare-earth 206 

.. metals. 
Oxides of barium, strontium, and magnesium 604 
NONMETALS 
Abrasives, natural, n.e.s.: 

Pumice, emery, natural thousand tons 392 

corundum, etc. 

Dust and powder of precious thousand carats.. 1,177 

and semiprecious stones. 

Grinding and polishing stones 1,707 
Asbestos... _...-.-_-_--..--------- eee 17,028 
Barite and witherite.......... 2... 2. 22.2.2... 28,300 
Boron materials: 

Crude natural borat ess 173,644 

Oxide and acid.............. 2... 2. 2... 1,669 
Cement cucs2ctondesccue cui net thousand tons.. 2,091 
Chalk c "EC ee 92,437 


See footnotes at end of table. 


1967 


218 
16,155 
4,188 
8,705 
465 
415 
82,188 
44,124 


18 
200 
176 


455 


371 

765 
1,460 
18,088 
21,151 
230,597 


1,414 
2,169 


114,656 


Principal sources, 1967 


United Kingdom 463; Belgium- 
Luxembourg 413; West Ger- 
many 335. 

West Germany 888; France 727; 

wo Kingdom 516 6. 


Indonesia 16,481; Belgium-Lux- 
embourg 1 ,198. 

West Germany 42; Belgium-Lux- 
embourg 40. 


5 155: West 
ERTE 

Thailand 155; United Kingdom 
2 Nigeria 616; West Germany 

West Germany 1,446; Italy 550; 
France 302. 


Mer States 13,284; Australia 


Canada 30, 924; Finland 20,517. 
West Germany 717; Belgium- 
Luxembourg 699. 


Belgium- Luxembourg 109; West 
Germany 66. 

North Kora 6,224; China, main- 
land 6 

Bocan enbai 3,113. 


Republic of South Africa 3,045. 


West Germany 285; Belgium- 
Luxembourg 140. 

West Germany 156; Republic of 
South Africa 109. 

West Germany 25,325. 

Canada 26,534; U. S.S.R. 16,175. 


Ca nada 16. 
Sweden 65; France 52. 
West Germany 174. 


West Germany 179; United King- 
dom 124; United States 121. 


West Germany 351. 
Ireland 610; United Kingdom 70. 


West Germany 742; Austria 2193; 
United Kingsdom 176. 

Canada 7,381; Belgium-Luxem- 
bourg 7.058. 

West Germany 20,041; France 419. 


United States 224,445; Belgium- 
Luxembourg 3,658. 

France 800; United States 420. 

West Germany 1,013; Belgium- 
Luxembourg 1,086. 

Belgium-Luxembourg 76,254; 
France 27,859. 
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Table 3.—Netherlands: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 
NONMETALS 
Clays and clay products: 
rude clays: 
Kaolin thousand tons 
Refractory / do 
G ²˙rww⁰˙ dv. ⁰ y eed do 
Products: 
Refractory, ineluding nonclay do 
bricks. 
Nonrefractory..........-.......- do.... 
Cryolite and chiolite...........................- 
Diamond, all grades: 
Gem, not set or strung... thousand carats.. 
Industrial. ............- thousand kilograms. . 
Diatomite and other infusorial earths. ............- 
Feldspar and leueite ek 
Fertilizer materials: 
rude: 
Phosphate rock thousand tons 
Potassium sa8lts..........-......- do 
Sodium nitr at do 
Manufactured 
Nitrogenou- ss 
Fe 
homas slagz thousand tons.. 
Other. onsec erEu5anzadmuL 
Potassic...............-.- thousand tons 
Other, including mixed 
Ammonia, anhydroun s 
r ¹˙uſ ͥ ͥ ⁰0 desc ees 
Graphite, natural - 2. ll l.l .l..- 
Gypsum and plaster.............. thousand tons 
Lime 2122.5: mm ED DUERME SN EE EE do.... 
Mere ðU/ 
Mica: 
Crude, including splittings and waste 
Worked, including agglomerated splittings..... 
Pigments, mineral: 
Natural, erudednd̃d-q 44444 
Iron oxides, processed --- 
Parte MERCEDES thousand tons 
Sodium and potassium compounds, n.e.s.: — 
Caustic d,, wet ee ote EN MM EH 
Caustic potash.............--.-------.----- 
Stone, sand and gravel: 
Dimension stone: 
IJ)! “âß 
Otherrrkr thousand tons 
Dolomit do 
Gravel and crushed rock do- 
Limesto ne do 


Quartz and quartz ite 


Sand, including metal- bearing thousand tons. . 


See footnotes at end of table. 


1966 


1,544 
6 
8,179 


26,049 


197 


19 
893 


7,574 
89, 780 
6,872 


28,890 
1,382 


707 


4, 176 


1967 


1.647 
46 
7,501 


26,531 


684 
22 , 847 


987 


54 
1,897 
10,190 
90 
39,568 
58, 885 
4,035 


25,871 
1,698 


387 
10,236 


766 
44,936 


5,113 


Principal sources, 1967 


United Kingdom 111. 

West Germany 61; United King- 
dom 10. 

West Germany 435. 


West Germany 15; United King- 
dom 15. 

West Germany 78; Belgium-Lux- 
embourg 70. 

Denmark 791. 


NA. 

Brazil 48. 

United States 1,960; Hungary 
1,889; Denmark 1, 164; France 


881. 
Norway 11,796; Canada 6.050; 
West Germany 4,562. 


Morocco 512; Togo 204. 
France 38; West Germany 25. 
All from Chile. 


West Germany 5; Belgium-Lux- 
embourg 3. 


Begum Luxembourg 158; United 
States 76. 


United States 168; East Germany 
95; Belgium-Luxembourg 80. 

Belgium-Luxembourg 

Beigium-Lusemboure 15815 West 
Germany 590. 

Mainland China 3, 142; United 
Kingdom 4,254; S pain 8 249. 

West Germany 64; nited King- 
dom 40. 

United Kingdom 169; France 46; 
Belgium-Luxembourg 

EE vt UE 346: West 
Germany 319. 

Greece 9,222; India 3,479; Austria 


,880. 


United Kingdom 488; Norway 280. 
Switzerland 2". 


West Germany 1,042; France 425; 
Austria 260. 

West Germany 7,544; Spain 948. 

Cyprus 71; Portugal 13. 

West Germany 30,123. 


ur Germany 46,747; Italy 


France 1,545; Belgium-Luxem- 
bourg 1,500; West Germany 568. 


West Germany 10,465; France 
7,111; Norway 6,518. 

Belgium-Luxembourg 1,266; West 
Germany 3565. 

Belgium-Luxembourg 368. 

West Germany 7,133; Belgium- 
Luxembourg 2, 144. 

Belgium-Luxembourg 745. 

Belgium-Luxembourg 25,308; Nor- 
way 11,823; West Germany 
5,986. 

West Germany 4,565; Belgium- 
Luxembourg 468. 
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Table 3.— Netherlands: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS— Continued 
Sulfur: 
Elemental...............-... thousand tons 
Sulfur dioxide... ß ey 
Sulfuric acid, oleum...................-....- 


Slag dross and similar waste, not metal bearing: 
From iron and steel manu- thousand tons. . 
facture. 
Slag and ash, n. e. ssc do.... 


MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 


Carbon black (including other black of carbon) 


Coal and briquets: 
Antaracite and bituminous 
coa 


thousand tons 


Briquet of anthracite and bituminous do 
coal. 

Lignite and lignite briquets............ do 
Coke and semicokaaea do- 
Gas, hydrocarbon: Natural, ineluding do 

liquefied petroleum gas. 
Dd: QM MER RERO ED EE do.... 
Petroleum :‘ 

Crude. on 7⅛—-:l.. :m EUR do 

Refinery products: 

Gasoline thousand tons 
Kerosine, including jet fuel do 
Distillate fuel oilas ---- do.... 
Residual fuel oilss . do- 
Lubricants do 
Mineral jelly and wa do- 
Other: 


Petroleum cock 
thousand tons 


do- 


Bituminous mix- 
tures, n.e.s. 
Mineral tar and coal, petroleum or gas 
derived crude chemicals. 


NA Not available. 


1966 1967 Principal sources, 1967 
201 282 United States 213; France 67. 
408 847 West Germany 828. 
71,804 24,435 West Germany 13,207; Belgium- 
Luxembourg 11, 225. 
1,518 2,175 West Germany 1,109; Belgium- 
Luxembourg 1 ,062. 
854 411 West Germany 242; Belgium- 
Luxembourg 169. 
968 1,486 Trinidad and Tobago 699; United 
States 512; Belgium-Luxem- 
bourg 204. 
7,521 7,402 West Germany 4,017; France 
1.433; United States 986. 
6,697 7,089 West Germany 4,377; United 
States 1,224; Belgium 900. 
45 25 West Germany 22. 

248 176 All from West Germany. 

209 188 West Germany 139. 

121 123 West Germany 108. 

95 113 West Germany 112. 
29,643 31,871 Kuwait 7,937; Libya 5,495; Saudi 
Arabia 5 ,895. 
463 1,088 Netherlands Antilles 299; Belgium- 
Luxembourg 184; West Ger- 
many 141; Bahrain 121. 

322 454 Belgium-Luxembourg 800; Italy 
1,805 1,854 ftal, 541; United Kingdom 212. 
3,917 4,116 United Kingdom 328; France 243. 

354 320 Netherlands Antilles 162; Italy 24. 

20 20 West Germany 6; France 4; Indo- 
nesia 3 
99 119 Unites States 67; West Germany 
231 310 Belgium-Luxembourg 160; United 
States 109; West Germany 36. 
211 268 United States 67; West Germany 


52; Belgium-Luxembourg 36. 


1 Excluding gold coin and gold and alloys shipped by post. 
2 Including sponge iron, shot, grit, pellets, spiegeleisen, and ferromanganese. 


3 At least 99.99 percent pure. 


‘Includes bunkers for Netherlands ships and aircraft; excludes deliveries to bonded storage. 


COMMODITY REVIEW 


METALS 


Aluminum.—In the third quarter of 1968 
work was completed on a second potline 
at the smelting works of Aluminium 
Delfzijl N.V. (ALDEL) raising total capac- 
ity to 72,000 tons, yearly (formerly 32,000 
tons). Output of ingots in 1968 totaled 
49,000 tons, an increase of 53 percent as 
compared with the 32,000 tons produced 
in 1967 when the plant operated at full 
capacity. Further expansion of production 


facilities to be completed by the end of 
1969 will increase capacity to 90,000 tons 
yearly, with added expansion planned for 
subsequent years. 

N.V. Billiton Maatschappij (Billiton), 
a mining and chemical company, and 
Koninklijke Nederlansche Hoogovens en 
Staalfabrieken N.V. (Royal Netherlands 
Blast Furnaces and Steelworks) (Hoog- 
ovens), with a two-thirds interest in the 
aluminum smelter at Delfzijl and the sales 
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organization Alumined, formed a new 
company (Holland Aluminum N. V.) on 
January 1, 1969, in which each has a 50- 
percent share. The integrated company will 
engage in the production and marketing of 
aluminum ingots, the supply of necessary 
raw materials, and the manufacture of 
aluminum products. Hoogovens is the owner 
of Aluminium Industries Vaassen, which 
produces select aluminum products, and 
has a 50- percent interest in a small foundry, 
while Billiton operates bauxite mines in 
Surinam through a subsidiary company, 
and is also engaged in bauxite exploration 
in other countries. 

Péchiney, a French concern, will begin 
construction early in 1969 on a 150,000- 
ton- per- year aluminum smelter and an 
anode plant at Vlissingen at the mouth of 
the Schelde in the Netherlands. The new 
facility when completed will have two 
potlines each with an annual capacity of 
75,000 tons; the first unit is to become 
operative in 1971 and the second in 1973. 
Two aluminum processors in the Nether- 
lands (Medal and Hunter Douglas) are 
expected to participate with Péchiney in 
this project. 


Iron and Steel.—The upward trend in 
output of the iron and steel industry con- 
tinued in 1968, as virtually all sectors 
registered gains over 1967. Production of 
pig iron and steel ingots each advanced by 
9 percent, sinter output rose 2.7 percent, 
and production of rolled steel increased 
almost 17 percent. About 63 percent of 
total crude steel output was produced by 
the oxygen process. The value of iron and 
steel product exports rose 7.8 percent in 
1968, while the value of imports increased 
3.4 percent. Consumption of crude steel, 
which declined by 4 percent in 1967, was 
11 percent higher in the first half of 1968 
than for the same period in 1967. 

Hoogovens, currently (1968) engaged in 
a $280 million expansion program that will 
increase steel output at its Ijmuiden plant to 
4 million tons by 1971, announced a new 
capital expenditure program that will raise 
annual steel production to 5.3 million tons 
by 1974. New funds are to be expended 
mainly for the construction of a seventh 
blast furnace with a hearth diameter of 11 
to 12 meters (36 to 39 feet), a third cold 
reduction mill with pickling plant, and 
installation of a 100,000- to 200,000-ton 
strip galvanizing facility. Scheduled com- 


MINERALS YEARBOOK, 


1968 


pletion date for these projects range from 
1972 to 1974. In 1968 work was completed 
on a second oxygen-blown steel unit and 
an ore quay that can accommodate 100,000- 
ton carriers. Meanwhile work is to be com- 
pleted in 1969 on hot strip mill No. 2, 
slabbing mill No. 3, and other facilities. 
The $22 million pelletizing plant under 
construction is scheduled to be completed 
in 1970. 

Early in 1969 plans were revealed for 
the construction of two new steel plants 
in the Netherlands. One, a crude steel 
plant with an annual capacity of 2.4 
million tons, to be built on the Maasvlatkte, 
off the Hook of Holland, by Hoogovens 
and the German firm, Hoesch A.G. Each 
company will have a 40-percent interest 
in the new plant with the remaining 20 
percent to be optioned off to interested 
Dutch companies. The second plant, also 
to be built at Maasvlatkte west of Rotter- 
dam, is a joint enterprise of Nederlansche 
Kabelfabrieken (NXF) of Delft, and 
Steenkolen Handels of Veereeniging (SHV) 
of Utrecht in collaboration with Koppers 
International. The capacity of the new 
plant has not been indicated, but is be- 
lieved to be less than the 2.4-million-ton 
Hoogovens-Hoesch plant. 


Tin.—Production of primary tin de- 
creased 43 percent and ore imports declined 
49 percent in 1968. Indonesia provided 
almost 50 percent of total ore imports; 
most of the remainder came from Congo 
(Kinshasa) and Chile. Imports and exports 
of primary and secondary tin metal were 
down by 16 percent and 22 percent, 
respectively, while consumption advanced 
about 8 percent. 


Uranium.—Uranium deposits found on 
the island of Schouwen-Duiveland early in 
1969 are under study by scientists of the 
Institute of Geology and Vening-Meinesz 
Laboratory of Utrecht to determine feasi- 
bility for economic exploitation. 


Zinc.—Late in 1968 Koninklijke Zout- 
Organon (KZO) and Billiton reached 
agreement for Billiton to take a 50-percent 
interest in Kempensche Zinkmaatschappij, 
a wholly owned subsidiary of KZO. The 
purpose of the joint venture is the con- 
struction of a 100,000-ton-per-year electro- 
lytic zinc smelter at Budel to replace the 
existing plant which produces 40,000 to 
45,000 tons of zinc using the thermal 
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process. About 200,000 tons of sulfuric 
acid will be recovered as a byproduct when 
the new zinc smelter operates at capacity 
level. Plans call for the completion of con- 
struction and start of operations late in 
1971 or early 1972 with initial capacity 
at 60,000 to 70,000 tons yearly. 


NONMETALS 


Cement.—Cement production rose 2.6 
percent in 1968 to over 3.4 million tons, 
as imports increased 4.3 percent to nearly 
2.3 million tons and exports at 26,000 tons 
fell about 41 percent. During the year 
cement capacity increased 300,000 tons 
to over 4.1 million tons. 

Netherlands’ largest cement producer 
N.V. Erste Nederlandse Cement. Industrie 
of Maastricht produced about 60 percent 
of total output in 1968 and for the first 
time, sales exceeded 2 million tons. Most 
of the remaining production was from the 
Ijmuiden plant of Cementfabriek Ijmuiden 
(CEMPJ) N.V. (over 1 million tons) and 
the Rozenburg plant of Cementfabriek 
Rozenburg N.V. (340,000 tons). 


Fertilizer.—Production of nitrogenous 
and phosphatic fertilizers increased 20.8 
and 28.2 percent, respectively, in 1968 and 
output of sulfuric acid (100 percent 
. H»SO4) rose almost 18 percent to about 
1.4 million tons. Exports of nitrogenous 
fertilizer and superphosphates declined 
sharply in 1967 to 165,000 tons (down 63 
percent) and 141,000 tons (down 51 per- 
cent), respectively. Imports of phosphate 
rock (849,000 tons) rose over 20 percent 
in 1967, and those for potassic fertilizer 
(421,000 tons) were up 7 percent. 

Expansion of existing fertilizer plants 
and the construction of new facilities now 
underway or planned will raise production 
capacity to new highs in subsequent years. 
Major projects under construction or 
planned include the following: 

1. Added facilities that will increase out- 
put of fertilizer (NP and NPS compound) 
by Dutch State Mines (DSM), a govern- 
ment entity, to 300,000 tons yearly by 
mid-1970. This increase, along with plans 
for further expansion of urea production, 
will raise overall fertilizer capacity to 2 
million tons per year. 

2. Two new plants under construction 
by Nederlandse Stikstof Maatshappij 
(NSM), scheduled to come on stream in 
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1970, will expand urea and ammonia 
Capacity and maintain the company’s posi- 
tion as the largest urea producer in the 
Netherlands. NSM is owned by Montecatini- 
Edison (69 percent), Imperial Chemical 
Industries (25 percent), and Lorraine- 
Escaut group (6 percent). 

3. A new ammonia plant with a yearly 
capacity of 200,000 metric tons to be 
built at Ijmuiden for N.V. Maatschappij 
tot Exploitatie van Kooksovengassen 
(MEKOG), a company owned by Dutch 
Shell (40 percent), Koninklijke Zout- 
Organon (40 percent) and Hoogovens (20 
percent). The plant, scheduled for com- 
pletion in mid-1970, will replace older 
and less efficient units and use Dutch 
natural gas as feedstock. 

4. In addition, a new $70 million fer- 
tilizer complex completed at Rotterdam 
for Esso Chemie N.V., at the close of 1968 
is scheduled to produce annually 456,000 
tons of ammonia, 350,000 tons of calcium 
ammonium nitrate, 180,000 tons of urea, 
and 230,000 tons of nitric acid. 


MINERAL FUELS 


All sectors of the mineral fuels industries 
again showed considerable cHange in 1968 
as natural gas continued to provide the 
bulk of rising domestic energy needs, and 
made added inroads in coal and petroleum 
fuel markets. Notable developments of the 
year included doubling of natural gas pro- 
duction for the fourth consecutive year; 
completion of the project for conversion 
of consumer gas burning equipment to 
permit utilization of natural gas; expansion 
of natural gas distribution system to reach 
added consumers in domestic and foreign 
markets; granting of concessions and per- 
mits for exploration and drilling in offshore 
and onshore areas; growth of petroleum 
refinery capacity and construction of addi- 
tional crude and product pipelines and 
other associated facilities, including ex- 
pansion of major port areas; and further 
shutdown of indigenous coal producing 
and coking capacity. 


Coal.—The downward trend in coal, 
coke, and briquet output persisted in 1968 
as more productive capacity was shut down 
or curtailed in an effort to bring levels of 
domestic production more in line with 
dwindling demand. Coal output declined 
17 percent in 1968 to roughly 6.7 million 
tons and production of coal briquets and 
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coke decreased 6 percent and 12 percent, 
respectively. At yearend 1968 producer coal 
stocks amounted to 700, O00 tons, a decline 
of 500,000 tons as compared with the 
close of 1967. 

Reductions in coal production stem from 
Government policy placing increased re- 
liance on natural gas and petroleum prod- 
ucts to meet rising energy requirements, 
with nuclear power to play an increasingly 
important role as new plants are con- 
structed and become operative. Planned 
cutbacks in coal production to 5.6 million 
tons by 1970 will likely be attained before 
the target date. 

Coal imports at 7.5 million tons in 1968 
were up some 7 percent from those of 
the previous year, but coke and coal 
briquet imports were below the 1967 level. 
West Germany (68 percent), United States 
(14 percent), and the United Kingdom 
were the major suppliers. West Germany 
and the United Xingdom increased their 
share of the Netherlands! coal market, 
whereas the U.S. share declined from 17 
percent in 1967 to 14 percent in 1968. 
In contrast, coal exports remained at the 
1967 level of slightly less than 2 million 
tons, while coal briquet and coke exports 
declined 7 percent and 25 percent, re- 
spectively. 

The problem of unemployed coal miners 
remains less serious in the Netherlands than 
in most other countries, because of the 
success of programs for retraining displaced 
workers and government incentives to 
attract industry to areas affected by coal 
mine closures. DSM is considering the con- 
struction, together with Shell, of an oil 
refinery in South Limburg. DSM, whose 
coal mines once provided most of the 
national coal output, has suspended or 
reduced production of coal at several mines 
and no longer produces coke or coke oven 
gas. DSM is also a significant participant 
in the chemical and petrochemical indus- 
tries, and has a 40 percent interest in the 
Groningen natural gas field (see Petro- 
leum and Natural Gas section). 

Meanwhile, subsidy payments to remain- 
ing producing coal mines continue to assure 
an orderly reduction in coal output, while 
separation pay, bonus payments, and ac- 
celerated pension payments help to tide 
over redundant workers. 


Petroleum and Natural Gas.— The open- 
ing of the Netherlands portion of the North 
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Sea Continental Shelf to exploration for oil 
gas in March 1968 led to immediate drill- 
ing activity by several of the 18 corporate 
groups granted licenses. By yearend 1968, 
10 sites had been drilled with only two, 
yet unevaluated, strikes of natural gas re- 
ported. Both strikes were made by Neder- 
landse Aardolie Maatschappij (NAM, 
50/50 Shell and Esso) in an area north- 
west of the Dutck naval port of Den 
Helder in Noord Holland province. Mean- 
while, onshore concessions and exploration 
licenses were granted to several groups, 
including for the first time, groups other 
than NAM. In granting licenses to other 
companies, the Government ended criti- 
cism of NAM’s monopoly position, for 
several years a subject of considerable 
controversy. NAM holds the concession 
for the exploration, development, and pro- 
duction of natural gas resources in the 
province of Groningen and carries out 
operations for a partnership in which NAM 
and DSM share cost and proceeds 60 
percent and 40 percent, respectively. The 
new groups granted concessions include 
Mobil, Chevron Texaco, and the French 
Petroland Group. Mobil (33% percent) 
and NAM (66% percent) have been 
jointly awarded the Noord-Friesland con- 
cession covering tbe northern part of the 
Friesland mainland, the Waddenzee and 
Ameland Islands, and part of Terschelling 
Island, a concession area covering 1,593 
square kilometers in which DSM will have 
a 40-percent share in the gas produced. 
The Petroland group has been awarded a 
614-square-kilometer area around Leeu- 
warden, and Chevron/Texaco a 211-square- 
kilometer area near Oudega-Akkrium. 

The problem of market participation by 
the new groups was resolved when Neder- 
landse Gasunie N.V. (50 percent Govern- 
ment—10 percent direct and 40 percent 
DSM-—and 50 percent Shell-Esso), the 
sole distributor of natural gas to internal 
markets and for export, agreed to exchange 
a specified volume of gas produced by the 
Petroland group for an equivalent volume 
of gas to be exported to France through 
the Dutch export feeder system. 

West Germany's claim to the Inter- 
national Court of Justice (ICJ) for a 
bigger share of the Continental Shelf was 
upheld in a decision of the Court issued 
early in 1969. The ICJ ruled the equi- 
distance principle of delimitation did not 
apply in this case and recommended nego- 
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tiations between Netherlands, Denmark, 
and West Germany be resumed to resolve 
differences. 

Petroleum.—Domestic crude oil produc- 
tions declined about 5 percent to slightly 
over 2.1 million tons in 1968, equivalent 
to about 8 percent of inland consumption 
of oil products. Crude output continued to 
represent a diminishing proportion of in- 
land consumption, which rose by 5.6 per- 
cent in 1968. Despite the rise in consump- 
tion, the share of total energy provided by 
oil products declined owing to the more 
rapid increase in use of indigenous gas. 
No significant new oil discoveries were re- 
ported in 1968 on either the mainland or 
Netherlands Continental Shelf, and by 
yearend, prospects for major finds remained 
unfavorable. 

Refinery throughout at roughly 39.7 
million tons in 1968 rose 12.6 percent 
above the level for 1967, as refinery 
capacity increased to 42—43 million tons 
by yearend 1968. Added refinery capacity 
under construction or planned will raise 
total capacity to 66-67 million tons by 
yearend 1969 and help to meet rising 
demand for oil products in the home 
market, for vessel bunkering, and export 
to foreign distributors and consumers. 
Refinery expansion programs were well 
underway at the Chevron, Shell, and Esso 
plants in the Rotterdam area that will add 
485,000 barrels per day or over 24 million 
tons of new capacity. The Esso plant was 
40 percent complete by yearend 1968. 
Completion of work on the fifth distillation 
unit of the Shell Pernis refinery will in- 
crease capacity to 500,000 barrels per day 
by yearend 1969. In preparation for this 
expansion new storage tanks were built 
at Europoort facilities, raising capacity to 
15 million barrels, and new pipelines were 
constructed to connect the tank farm to 
refinery. In January 1968, an explosion 
temporarily closed the refinery for approxi- 
mately 2 months. 

The first crude oil refinery to be built 
in Netherlands, outside the Rotterdam area, 
was officially opened at Amsterdam by 
Mobil Oil N.V. in September 1968. The 
75,000-barrel-per-day unit is supplied with 
crude oil via a 50-mile, 26-inch pipeline 
from Europoort (Rotterdam) to Amster- 
dam. The pipeline has an ultimate capacity 
of 20 million tons yearly, although initial 
refinery requirements are 4 million tons 
per year. 
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Plans have been submitted for approval 
to the Ministry of Economic Affairs for con- 
struction of a petroleum refinery on a 
45-hectare tract near Born and Urmonds 
in the western mining district of the prov- 
ince of Limburg. The refinery, a joint ven- 
ture of Royal Dutch Shell and DSM, 
would have an annual output capacity of 
3 million tons, largely for distribution to 
DSM chemical plants in Limburg Province. 
Crude oil would be supplied via the Rotter- 
dam-Rhine pipeline. 

Late in 1968 the Belgian Government 
approved plans for the construction of a 
62-mile, 30-inch crude oil pipeline from 
the Rotterdam port area to Antwerp. A 
joint venture of British Petroleum Belgium, 
Petrofina, and Esso Belgium, the pipeline 
will be capable of moving 20 to 30 million 
tons of crude oil annually, cost an esti- 
mated $20 million, and be completed in 
late 1970 or early 1971. 

In 1968 work was completed on a 
new 106-mile, 36-inch crude oil pipeline 
(Rotterdam-Rhine pipeline) between Euro- 
poort and Venlo. The pipeline has a capac- 
ity of 550,000 barrels per day, and replaces 
the original 24-inch crude line which has 
been converted to product service. It is 
now possible to move products by pipeline 
from the Shell Pernis (Rotterdam) re- 
finery to Ludwigshafen in West Germany. 


Besides expansion of oil refinery and 
pipeline capacity, there has been a tremen- 
dous growth of chemical and petrochemical 
industries in the Netherlands, largely in 
the Rotterdam area. The heavy concentra- 
tion of plants in this area stems mainly from 
the availability of raw materials from the 
petroleum refinery complex, availability of 
natural gas by pipeline from fields in 
eastern part of Netherlands, port facilities 
capable of handling large-sized tankers, 
and proximity to major European markets. 

The Dutch chemical and petrochemical 
industry, the 12th largest in the world, 
increased output by some 25 percent in 
1968, with added expansion anticipated 
in 1969. The large number of new plants 
under construction or planned assure con- 
tinued growth of the industry in the years 
ahead. Some, but by no means all, of the 
major petrochemical projects are: 1) the 
$55 million Gulf complex under construc- 
tion near its refinery in Europoort, 2) Shell 
Nederland Chemie, NV, plant at Moerdijk 
about 20 miles south of the Shell refinery 
in the Rotterdam area, 3) the 300,000-ton 
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cthylene plant to be constructed by DSM 
at Geleen, and 4) The Dow Chemical 
Company complex at Terneuzen. Units of 
the Gulf facilities to become operational 
by 1970 or 1971 include an ethylene plant 
with an annual capacity of 300,000 tons, 
a 100,000-ton polyethylene unit, and 150,- 
000-ton cumene plant. Total investment in 
the Shell complex is estimated at $168 
to $252 million, over a period of 10 to 
15 years, with the first facility to become 
operative in 1973. The DSM plant, esti- 
mated at $27.6 million, is scheduled to be 
completed by 1970 or 1971. The Dow 
Chemical Company units scheduled for 
completion late in 1969 include an ethylene 
plant and polyethylene facility, having 
annual capacities of 400,000 tons and 
60,000 tons, respectively. 

Natural Gas.—Production of natural gas 
doubled for the fourth consecutive year in 
1968 reaching a new national high of 
14,560 million cubic meters. About 14,300 
million cubic meters were produced from 
the Groningen concession and 260 million 
cubic meters from other fields. Sales in 
the domestic market rose some 60 percent 
to 9.6 billion cubic meters in 1968 and 
exports at 4.3 billion cubic meters were 
almost four times the level for the previous 
year. Total sales of natural gas are ex- 
pected to rise to 21.5 billion cubic meters 
in 1969, including 7 billion cubic meters 
for the export market. 

The program for conversion of consumer 
appliances from manufactured to natural 
gas was completed in December 1968, and 
both the mainline and regional distribution 
grid were expanded during the year. At 
yearend 1968 Gasunie’s pipeline network 
included 1,570 kilometers of main feeder 
lines, and over 5,000 kilometers of regional 
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distribution lines. Added expansion of the 
pipeline grid is underway or planned to 
keep pace with anticipated growth in 
natural gas demand in domestic and ex- 
port markets. The program includes a 
62-mile, 36-inch Gasunie pipeline from 
Angerlo to Hilvarenbeek to the Belgium 
border, a 7-mile, 36-inch Gasunie pipeline 
from Angerlo to the German border, a 
58-mile, 36-inch gasline from Schijndel to 
Sanderbout to be completed in the fall of 
1969, and 139 miles of other gas pipelines 
ranging from 4 inches to 18 inches in 
diameter. In addition, the first stage of a 
giant 22-unit compressor station under 
construction at Ommen is due to become 
operative in 1969, with completion of the 
entire project scheduled for 1972. Plans 
also call for construction of added com- 
pressor complexes at Ravenstein, Wierengs- 
meer, and Oldeboorn. 

Gasunie is responsible for all transmission 
of natural gas in the Netherlands, includ- 
ing delivery to border points for export to 
Belgium, France, and West Germany. 
Gasunie estimates total gas sales will rise 
to about 60 billion cubic meters by 1975. 
In order to cope with this volume, three 
more trunklines will have to be constructed, 
from the Groningen gasfield southward, and 
the 36-inch line across Friesland westward 
wil have to be doubled from 1973 on- 
wards. This program will require an in- 
vestment of some $550 million. 

Driling activity in new concessions on 
the mainland and in the Netherland Con- 
tinental Shelf is expected to add signifi- 
cantly to proven reserves of natural gas 
currently estimated at close to 2,000 
bilion cubic meters (70,628 billion cubic 
feet). 


The Mineral Industry 
of New Zealand 


By John A. Stock! 


In 1968, the value of New Zealand’s 
mineral production, in terms of U.S. dol- 
lars, was $50.99 million,? a decrease of 
13 percent from 1967. However, this de- 
crease reflects currency devaluation rather 
than a downturn in production inasmuch 
as the value of minerals produced, in New 
Zealand dollars, increased by 7.5 percent 
in 1968. 


The combined value of metals and fuels 
produced during the year declined by 
NZ$0.2 million whereas nonmetals in- 
creased by about NZ$2.1 million. Nonmetals 
represented about two-thirds of the total 
mineral production value; the increase was 
mainly due to a greater output of sand, 
rock, and gravel. Value of total mineral 
production by year is shown in the follow- 
ing tabulation: 


Nonmetals 
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In recent years, interest in exploration 
and development of mineral deposits, and 
development of allied industries has been 
stimulated by an unfavorable balance of 
trade, demands for greater industrialization, 
and some successful mineral finds. At year- 
end 1968, progress had been made in the 
establishment of New Zealand's first pri- 
mary steelplant and an aluminum smelter. 
Despite a small increase in value of ex- 
ports, an increasing deficit in mineral trade 
exists. More than half the value of exports 


1Mining engineer, 


Percent Total 
Year value, 
Metals Non- Fuels million 
metals dollars ! 
1950........- 10.8 22. 5 66.7 26.07 
195555 2.3 54.8 42.9 44.07 
19600 2.2 55.2 42.6 55.33 
1965. .......- 7 66.4 32.9 65.78 
1966 5 68.0 81.5 69.52 
19677 1.0 67.7 81.3 58.89 
1968. .......- .8 67.6 81.6 50.99 


1 Exclusive of cement, manufactured fertilizers, 
and products of the New Zealand Refining Co. Ltd. 
at Whangarei. Value for 1968 converted at devalued 
rate. 


The value of New Zealand’s mineral 
production was about 1.1 percent of its 
gross national product (GNP) estimated 
at $4,659 million in 1968. This is a de- 
crease of about 0.2 percent from 1967 
levels. Employment in the mineral indus- 
tries for recent years is shown below: 


1964 1965 1966 1967 1968 
98 160 T4 101 187 
3,885 4,136 3,623 3, 685 4, 005 
3,631 3,447 3,359 3,279 3,045 
157 46 65 51 78 
7,771 7,789 7,124 7,116 7, 260 


was provided by petroleum products. Kauri 
gum, a fossilized tree resin unique to New 


Division of International 
Activities. 

2 New Zealand adopted decimal currency on 
July 10, 1967, on the basis of NZ E1 equals 
NZ$2 at the existing exchange rate of NZ£1 
equals US$2.781. On Nov. 21, 1967, the New 
Zealand dollar was devalued bringing the ex- 
change rate to about US$1.12. Unless otherwise 
indicated, values herein are in U.S. dollars con- 
verted from New Zealand dollars at the rate of 
NZ$1 equals US$1.3905 up through fiscal year 
1966-67 and at NZ$1 equals US$1.12 through 
calendar year 1968. 
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Zealand, is exported in small amounts for 
use in lacquers and varnishes. 

The outlook for 1969 is for extensive 
exploration of New Zealand’s known de- 
posits of nickel, sulfur, clays, gold, silver, 
copper, ilmenite, scheelite, uranium, zinc, 
molybdenum, lead, and possible sources of 
petroleum and natural gas. The greatest 
potential seems to be in the development 
of the beach sands on the west coast of 
South Island, the bentonite in Canterbury, 
the scheelite in the central Otago district, 
the base metals on the Coromandel Penin- 
sula, and the various offshore oil and gas 
sites. Prospecting permits have already been 
obtained by the Broken Hill Pty. Co. Ltd. 
for base metal search in the Westport area, 
by Mitsui Mining and Smelting Co. Ltd. 
for the Colville area of the Coromandel 
Peninsula, by Lime and Marble Ltd. for 
the Karamea area, and by Kennecott 
Copper Corp. for South Island areas. The 
Marcona Corp. of San Francisco through 
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Adaras Developments Ltd. have rights to 
explore the reserves of iron sands in a strip 
on the Taranaki coastline, and Helpet 
Mining Pty. Ltd. have begun test drilling 
for scheelite and gold in the central Otago 
district, South Island. Uranium Valley 
Ltd. and Buller Uranium Ltd. made plans 
in late 1968 to do underground uranium 
prospecting north of Greymouth. 

The outlook for 1969 also includes 
possible changes in taxation. The Mineral 
Resources Committee has proposed tax 
incentives which will be considered at New 
Zealand's National Development Confer- 
ence in 1969. This proposal recommends 
that mineral and petroleum producing com- 
panies be exempt from income tax until 
gross revenue from sales exceeds accumu- 
lated development and operating costs. 
They would then be taxed at two-thirds the 
rate applied to companies not producing 
minerals or petroleum. 


PRODUCTION 


The production of metallic minerals was 
somewhat lower in 1968 than in 1967. 
Although silver output increased from zero 
to 3,854 ounces, gold output declined about 
19 percent to 8,626 ounces during the year. 
The downtrend in coal output, begun in 
1965, continued with 2,260,000 tons for 


1968, representing an annual decrease of 
6 percent. Conversely, output of refinery 
products increased about 11 percent to 
21,647,000 barrels. Only in the nonmetallics 
was there a general increase as a result of 
significant outputs in sand, rock, and gravel, 
and in manufactured fertilizers. 


Table 1.—New Zealand: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 » 

Co Copper ore, gross weight 736 144 ......- 1 51 
MSRP el ae ee ea 8 troy ounces... 8,948 12,186 8,965 10,708 8,626 
Iron ore! gross weight... LL LLL LL eccL Le L e Le Le ees 2,59 ,2 2, 5666 2,616 8,8339 
MP 8 troy ounces.. 141 5 8 3, 854 
Tungsten ore, gross weigh D. assess 8 16 19 


NONMETALS 


Cement, hydraulic... l .. 787, 800 841,844 878,000 818,856 * 764,000 
Benton ite 1,885 2,978 2,455 8,102 8,168 
Jê§ĩ— ũ ..... 804,221 360,145 305,612 2886, 406 258, 759 
Kaolin (including china clay) ....................- 5,961 i 8,56 7 784 „729 
, ³·Ü◻0³.. ³³ 0000. aaa ANa 1.706 1,757 4,785 ,481 2,066 
Doe 8 9,311 7,677 18, 464 8,443 8,246 
Fertilizer materials: Manufactured: Phosphatic 

thousand tons 1,795 1,968 1,958 1,598 1,776 

Kaur Qui. oslcwnek uec uui rol 8 8 41 49 25 2 
Aren dQeSC nemen de 618 850 566 577 805 
ö i ⁰ͤ ... 8 929 1,142 1,046 1,072 1,870 
io MEM EC ee ³ ⁵ĩðâ leas 20,847 109,594 18,829 16,408 16,677 
Quartz: Glass sand 43,945 75,425 92,419 80,412 84, 008 
))))! ĩðV:u ĩ ͤ 00 re ene ana 21,674 84,718 36,019 56,088 56, 000 
Serpentinen thousand tons 187 140 14 90 88 


See footnotes at end of table. 
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Table 1.—New Zealand: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1964 1965 1966 1967 1968 P 
NONMETALS—Continued 
Stone: 
Dimension stoneõee««4«õ««õ«õ«õ««««ä 20 , 887 4,376 9,697 35,148 25,458 
Limestone: 
Agricultural and industrial thousand tons 1,247 1,168 1,156 1,040 980 
For cement do.... 862 1,498 1,700 1,519 1,425 
Sand, rock, and gravel..................... do 19, 900 25,568 28,968 24,196 25,810 
Ga: MINERAL FUELS AND RELATED MATERIALS 
oa 
Anthra cite thousand tons (1) (1) (1) (1) (1) 
Bituminous......cluecaseomces yo ccc cess do.... 693 674 642 594 581 
Subbituminous........2---.2 2-22 eee do.... 2,071 1,867 1,826 1,648 1,507 
Hieiifſee ue msceUME do.... 159 160 168 169 172 
Coke, all types do 86 75 73 61 e 61 
Fuel briquets, all grades do.... 15 18 19 20 18 
Gas: Natural, gross production million cubic feet. b 5 4 4 3 
Natural gas liquids. ........ thousand 42-gallon barrels.. 4 () NA seadis secsece 
Petroleum: 
ͤ ³¹0Üw¹vwAAA k do 4 5 4 8 2 
Refinery products: ? 
Gasoline do 2,094 8,253 9,625 8,818 9,825 
Distillate fuel o0il...................... do- 888 8,878 3,467 7,377 8,531 
Residual fuel oil....................... do.... 1,179 4,898 4,150 886 882 
f . ee do 48 279 1, 565 590 579 
Refinery fuel and loss do 249 609 1,618 1,882 1,880 
7JJööÜ;t⁶ cuu ¾ . E UE E E do 4,408 17,412 20,425 19,508 21,647 
e Estimate. NA Not available. P Preliminary. 
1 Less than 14 unit. 
2 Estimates based on latest available data. 
TRADE 


New Zealand’s exports of mineral com- 
modities during fiscal year 1966—67 were 
valued at $11.8 million and imports of 
minerals were valued at $249.8 million; 
annual increases of about 1 percent and 
2.3 percent, respectively. 

The trend in value and balance of trade 
for the fiscal years ending June 1966 and 
June 1967 was as follows: 


Value (million dollars) 


Mineral Total 
commodity commodity 
trade trade 
Exports: 
1965-6 11.7 1,052.4 
1966-67 .....-....... 11.8 997.9 
Imports: 
1965-66.........-... 244.1 1,102.4 
1966-07 249.8 1,182.2 
Trade balance 
965-66............- —282.4 —60.0 
1966-67 __........... —288 .0 — 134.3 


The highest valued single mineral cate- 
gory exported during fiscal year 1966-67 
was petroleum products at $6.4 million, 
a decline of 80.4 million from that during 
1965-66. Nonferrous scrap, residues, and 
semimanufactures at $3.9 million more than 
made up the loss in petroleum products by 
increasing $0.9 million. 

The value of total mineral commodity 
imports during fiscal year 1966—67 was 
made up of 49.8 percent in metals, 32.5 
percent in fuels and related materials, and 
17.7 percent in nonmetals. Iron and steel 
imports ranked first at $86.6 million, a 
decline of $6.9 million from the 1965-66 
level. Among fuels, crude and partly re- 
fined petroleum accounted for $48.7 million 
and refined petroleum products, which 
included increases in gasoline, kerosine, and 
distillate fuel oil, totaled $31.9 million. 
Fertilizers of all types were imported for 
$27.2 million, an annual increase of $1.4 
million. 
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Table 2.—New Zealand: Exports of mineral commodities ' 
(Metric tons unless otherwise specified) 


Commodity 1965-66 1966-67 


METALS 
Aluminum and alloys: 


Dee oe ee 719 576 
Unwrought and semi- 
manufactures........... 153 342 
Copper: 
Ore and concentrate E633 
Metal and alloys: 
Scra sz 1,495 1,561 
Unwrought and 
semimanufactures 2,056 2,907 
Gold, refined: value $169, 018 $98,742 
Iron and steel 
SOTBD coc s. 5, 065 5, 585 
Unwrought and semi- ' 
manufactures..........- 228 558 
Lead and its alloys: 
Jö ĩͤ oL x 1, 006 986 
Unwrought and semi- 
manufactures 448 250 
Metall iferous nonferrous 
residues. value.. $279,299 $322,298 
Silver and platinum ores ? 
value.. $80,598 $74,005 
Tin and its alloys: 
Scrap........- long tons 7 2 
Unwrought and semi- 
manufactures. . do 28 22 
1 Fiscal period, July 1 through June 
2 Converted from NZ$ at NZ$1 s 981.8905. 


Commodity 1965-66 1966-67 
METALS—Continued 
Zine: 
Scrap and ash.......~..-.. 96 215 
Semimanufactures. ....... 41 17 
NONMETALS 
Asbestos articles and building 
„ „„ value.. $118,084 3170, 153 
Cement 16 1 
Clay mid refractory building 
materials value.. $40,216 347, 639 
F ertilizer materials: 
Fulle ups 1,444 561 
Manufactured 882 657 
Kauri gumm 42 21 
Pumice.....................- 885 746 
Stone, sand and gravel. ....... 125 158 
Stone, monumental 2. value $6,807 $7,878 
Other minerals 14 114 
MINERAL FUELS AND RELATED 
MATERIALS 
conl and briquets.............- 7 8 
coti LS el 8 12 18 
Petroleum products ? 
value, thousands.. $6,804 $6,884 


Table 3.—New Zealand: Imports of mineral commodities * 
(Metric tons unless otherwise specified) 


Commodity 1965-66 1966-67 Principal sources, 1966-67 
METALS 
Aluminum: 
Oxides and hydroxide s 428 504 Australia 298; West Germany 110. 
Metals and alloys: 
Unwrou ght 8,003 10,069 Canada 7,507; Australia 1,698. 
Semimanufactures 2, 975 5,712 Canada 4, 191. 
Antimony, metal “3 value $87, 705 $89,039 Mainland China $24,804; U.S.S.R. 
Arsenic, oxides and acids 155 162 Sweden 74; mainland China 68. 
Chromium oxides and hydroxides........... 200 181 West Germany 75; United Kingdom 29. 
Copper metal, including alloys: 
Unwrought J22ͤͤ 8 256 244 . -Kingdom 141; Republic of South 
Semimanufacture s 15,617 12, 958 Australia 7,218; United Kingdom 8,248; 
ana 
tole: nd ses Wnworked Saunags troy ounces.. 12,270 18,171 Australia 9, 109; United Kingdom 2,578. 
n and stee 
Pig iron, ferroalloys and similar materials. 9,345 8,916 Australia 7,211. 
Steel, primary forme 247 69 Australia 31; Austria 17; United 
Kingdom 14. 
Semimanufactures...................- 510,609 479,421 Australia 271,498; United Kingdom 
— 118,581; Japan 72,650. 
G /;wdÿ m esbowce ss 971 882 Australia 705; United Kingdom 154. 
Metal, including alloys: 
Unwrought 3772 ³˙ A NUR 7,402 5,706 Australia 5, 583. 
Semimanufacture s 57 23 United Kingdom 
Magnesium: Metal, unwrought............. 14 2 All from Republic e of South Africa. 
Manganese: Oxides aceon oe een. 455 497 United States 425; Australia 50. 
Mercur 76-pound flasks.. 181 148 Spain 71; United Kingdom 44; Italy 17. 
Nickel, metal including alloys: 
Unwrought J ĩ us RENTES 54 47 United Kingdom 
Semimanufacture s 231 874 Aumaia Ih United Kingdom 108: 
ana 


See footnotes at end of table. 
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Table 3.— New Zealand: Imports of mineral commodities '— Continued 
(Metric tons unless otherwise specified) 


Commodity 1965-66 1966-67 Principal sources, 1966-67 
METALS—Continued 
Silver: Metal, thousand troy ounces.. 1,977 1,680. Australia 1,201; United Kingdom 879. 
r alloys. 
JJ long tons 10 11 Australia 5; United Kingdom 3. 
Metal, including alloys: 
nwrought...............- do- 888 889 Malaysia 355. 
Semimanufactures.......... do 16 20 United Kingdom 20. 
Titanium: Oxides - 1,666 664 Japan 484; Australia 210. 
e: 
G ͤ mcc ¹ĩ¹d etd 28 18 West Ge many 7; United Kingdom 6; 
Australia 5 
Metal, including alloys: 
Unwrought...................... 4,287 4,047 Australia 4,017. 
Semimanufactures...............- 919 800 Australia 5615 United Kingdom 198. 
NONMETALS 
ae,, ß . faeces 7,741 8, 078 rd 5,255; Republic of South Afríca 
e ß ß 1,010 2,808 Australia 1,885; United States 488. 
r.. deus 3,262 2,878 United Kingdom 1,426; Japan 719; 
Denmark 54 
Chalk o ce a x En 1,882 1,216 France 709; United Kingdom 214; 
Bel gium-Luxembourg 202. 
Clays and clay products: Kaolin and refrac- 6,308 6,318 United States 3,648; United Kingdom 
tory clays, crude. 
Diatomite and other infusorial earths. ...... 797 832 United States 808. 
Feldspar, fluorspar and l syen ite 1,218 1,688 Sweden 1,156; Norway 248; United 
Kingdom 215. 
Fertilizer materials: 
Crude: 
Nitrogenous..................... 8,986 2,642 Chile 2,228; Belgium-Luxembourg 412. 
Phosphatic........ thousand tons 1, 048 1,068 Nauru 588; United States 198; 
Australia 165. 
Manufactured: 
Phosphatic, including basic slag.... 15,081 24, 446 United E Belgium-Luxem- 
o 
Potassic.....---------- -M 180,205 158,472 Australia 110, 450; United States 44,532. 
Graphite, natural!!! 91 210 United Kingdom 179; Australia 27. 
Gypsum and plaster ss 111,599 112,700 Australia 111,329; West Germany 990. 
e ee E E E tt 418 292 Mainly from United Kingdom. 
Magnes ite 284 272 Australia 146; India 84. 
e mineral, including processed iron 1,983 924 Japan 55 5 217: United 
oxi ingdom 
Salt (excluding brines) ...................- 51,861 44,452 United Kingdom 32,770; Australia 7,949. 
Stone, sand and gravel: 
Building, dimension stone and slate 988 1,004 sah ane United Kingdom 120; 
ta 
Sand, gravel and crushed stone 1,266 419 Australia 818; United Kingdom 80. 
Quartz and quartzite........ 3 „203 1, 864 Belgium-Luxembourg 1,626; Australia 
Sulfur: Elemental, all forms 214,948 190,637 United States 110,339; Mexico 49,255; 
Canada 30, 428. 
Tale and steat ite 1,778 1,415 Australia 1,198. 
MINERAL FUELS AND RELATED MATERIALS 
Bitumen, natural........................- 458 858 Trinidad and Tobago 331. 
Carbon black 4,220 4,182 Australia 2,071; United States 1,488; 
United Kingdom 522. 
COG) MEE EEN EEE A E E EE A E 17,786 39,238 Mainly from Australia. 
Coke and briquets......................-- 65 61 All from United Kingdom. 
Petroleum: 
Crude thousand tons 1,422 1,558 Kuwait 865; Iran 452 
Partly thousand 42-gallon barrels.. 9,889 9,664 Kuwait 5,7 00; Saudi Arabia 1,814. 
refined. 
Refinery products: 
Ga88s0line.................- do 882 2,111 Australia 746; Venezuela 488; Iran 256. 
Kerosine and jet fuel do- 1,162 1,415 An MUR 469; Indonesia 238; Malaysia 
Distillate fuel oil... do 687 1,208 Singapore 323; Saudi Arabia 260; 
Venezuela 247. 
Residual fuel oil............ dOó-.— sl1sme2 86 Singapore 32; United States 4. 
Lubricants ?..... value, thousands $6,295 35,727 United. States $2,164; Australia $2,152; 
United Kingdom $1 ,265. 
Ohe; do. $2,029 32,204 United States $1,068; Australia 3281. 
Mineral tar thousand 42-gallon barrels... 86 80 United States 20; Indonesia 6; United 


from coal, petroleum or gas. 


Kingdom 4. 


1 Fiscal period, Jul 
2 Converted from Nzs at N. 


h June 80. 
$1 equals US$1.8905. 
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COMMODITY REVIEW 


METALS 


Aluminum.—The year 1968 was a year 
of decision and first steps in the long nego- 
tiated powerplant and aluminum smelter 
project on South Island. 

An agreement reached in mid-1968 to 
construct the smelter at Bluff was essen- 
tially a result of favorable tax concessions 
made by the Government to the Common- 
wealth Aluminium Corp. Pty. Ltd. 
(Comalco) of Australia and its two newly 
acquired Japanese partners. The conces- 
sions, calculated on each company's home 
tax rate, are to be in effect for 15 years 
and presumably will provide an incentive 
for the early expansion of the smelter. 

The construction costs for the powerplant 
($127 million) will be met by the Govern- 
ment while the smelter will be built by 
Comalco et al. for $101 million. Half the 
cost of the smelter will be provided by 
Comalco (equally owned by Kaiser Alu- 
minum and Chemical Corp. of the United 
States and Conzinc Rio Tinto of Australia 
Ltd.) and the other half by the Sumitomo 
Chemical Co. Ltd. and Showa Denko 
K.K., aluminum refiners in Japan. The 
companies will share the operation of the 
smelter through the operating company, 
Comalco Associated Smelters Ltd. 

Initial design capacity of the powerplant 
and the smelter will be about half of the 
ultimately proposed capacity. Although 
additional future uses of power can be 
foreseen, initially, the feasibilities of the 
two plants are interdependent. Power out- 
put at first is expected to be 400,000 kilo- 
watts; half of this will be available for the 
smelter and half for the national power 
grid. Final energy output is planned to 
reach 700,000 kilowatts. Alumina from 
Comalco’s plant in Gladstone, Australia, 
wil be shipped to Bluff. Smelter output 
of 70,000 tons of aluminum is expected 
during the first year after startup (1971); 
reaching full production of 107,000 tons 
the next year. Expansion to 214,000 tons 
is expected some time after the powerplant 
reaches its ultimate capacity; this capacity 
will include an excess of 300,000 kilowatts 
for possible ferroalloy and other industries 
in the Waitaki Valley development. 

Aluminum exports are initially expected 
to benefit New Zealand by $10 million per 
year in foreign exchange and rise ulti- 


mately to $25 million with expansion of 
the smelter. 

First steps include a tail race tunnel for 
the Lake Manapouri hydroelectric power- 
plant completed in October 1968, and a 
contract to be awarded early in 1969 for 
the construction of a wharf at Bluff to 
handle ore carriers and other vessels serv- 
ing the smelter. 


Copper.—By  yearend 1968  Conzinc 
Riotinto Australia Exploration Pty. Ltd. 
(CRA), was issued a copper prospecting 
license for the scenic preserves of Copper- 
mine and Whatapuke Islands. Estimates 
by the Government had indicated ore re- 
serves of the order of 30 million tons on 
Coppermine, but no estimate was made for 
Whatapuke. Presumably, CRA carried out a 
plan of sampling, but later withdrew its pros- 
pecting application for Coppermine Island 
as deposits were shown to be small, and be- 
cause of opposition from conservationists. 

CRA has also completed an investigation 
of copper mineralization on the Murimoto 
No. 2, Maori land block near the North 
Cape scenic reserve. 

Rediscovery has been made of a copper 
lode on Mount Baldy near Murchison, 
South Island, after having been lost as a 
result of a 1929 earthquake. 


Gold and Silver.—Overseas and New 
Zealand interests were investigating large, 
low-grade gold areas of Westland and 
Otago Provinces. Large scale operation 
using earth moving equipment is expected 
to make the project economically feasible. 

A subsidiary of South Island Gold (Aus- 
tralia) Ltd. is scheduled to work the gold- 
bearing gravels of the Kawarau and Shot- 
over Rivers on South Island. 

Interest has been shown in examining 
the feasibility of reopening the old Waintu 
gold mine near Reefton, South Island. The 
mine had reportedly produced a highly 
payable ore prior to its closing in 1951. 

A newly registered Auckland company, 
the Consolidated Silver Mining Company 
of New Zealand Ltd., has raised $448,000 
and proposes to increase this capital to 
$2.2 million to open up old silver mines 
in the Maratoto Valley near Waihi, North 
Island, as well as to expand prospecting 
activities. A treatment mill was scheduled 
for construction during mid-1968. In one 
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mine, the old Silver Queen, corlsiderable 
reserves of silver have been indicated. It is 
expected that by late 1969 preparatory 
work will have been completed and some 


gold, lead, zinc, and copper concentrate 
will be produced. 


Iron and Steel.—As scheduled, the con- 
struction of the Glenbrook works of New 
Zealand Steel Ltd. at Waiuku has pro- 
gressed toward limited production. In Octo- 
ber 1968, a successful test was made of 
the rolling section in the new galvanizing 
plant. Although the works eventually will 
utilize the large iron sand reserves at 
Waikato Head, the first products, in 
November 1968, were galvanized sheet 
made from imported cold-rolled steel coil. 
Installation and operation of Glenbrook's 
two 16-foot electric arc furnaces and a con- 
tinuous casting machine are scheduled for 
May 1969, and completion of the Stelco- 
Lurgi direct reduction plant is anticipated 
for about July 1969. The New Zealand 
steel industry also consists of Pacific Steel 
Ltd., and GKN Steel Company (New Zea- 
land) Ltd., both located at Otahuhu near 
Auckland. Pacific Steel Ltd., has been 
expanding its rolling facilities and is install- 
ing a wire rodmill with the expectation of 
receiving steel billets from the Glenbrook 
Works by 1970. Presumably GKN will re- 
ceive wire rod from Pacific along with 
imports of steel rod from Australia and the 
United Kingdom for use in its wire draw- 
ing mill. Demand for steel in New Zealand 
has been estimated to increase to 660,000 
tons annually by 1970, and by the same 
year the Glenbrook Works’ output is sched- 
uled to be 190,000 tons of primary steel. 

Titanium.—Investigations have continued 
into the ilmenite-bearing beach sands in 
the Westport area of South Island. The 
major companies presently interested in 
these deposits are reported to be Buller 
Minerals Ltd. (subsidiary of Lime and 
Marble Ltd.), and Rutile and Zircon Mines 
(Newcastle) Ltd. These companies have 
acquired licenses covering large acreages 
in previous years and have set up labora- 
tories for sampling and separation testing. 
Prior samplings have inferred that coastal 
beaches contain from 4.3 to 10.9 million 
tons of ilmenite and 0.4 million tons of 
zircon. Carpenteria Exploration Ltd. of 
Australia (a subsidiary of Mount Isa Mines) 
plans to set up a titanium production plant 
on the west coast of South Island in 1969. 
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Tungsten.—As a result of improved 
tungsten prices, interest has recently been 
shown in scheelite deposits near Glenorchy, 
Otago, South Island. Scheelite mineraliza- 
tion has been known in the area for over 
100 years, but only for a relatively few 
years has it been recognized as an area of 
extensive mineralization worthy of more 
than small scale operations. In 1968, Aus- 
tralian Consolidated Industries Ltd. pur- 
chased mining rights on the Mount Alaska- 
Black Peak area east of Glenorchy and in- 
tends to carry out a major exploration 
program. Recent geological examinations 
have been aided greatly by exposed out- 
crops and suggests that very few of the 
many formations have ever been prospected 
or worked. It is presumed that more than 
100,000 tons of scheelite could be recovered 
at Glenorchy, a considerable addition to 
world production. 


NONMETALS 


Bentonite and Other Clays.—Bentonite 
production from the new plant of Canter- 
bury Bentonite Ltd., at a rate of 25,000 
tons per year began at yearend 1968. The 
company is a subsidiary of Lime & Marble 
Ltd. Raw material for the plant came from 
deposits at Coalgate, South Island where 
measured reserves amount to 12 million 
tons with a minimum additional 8 million 
tons indicated. Stripping of overburden 
has exposed seams of about 60 meters thick. 
Overseas industry has shown interest in 
the quality of this bentonite. The several 
grades produced can be used for pelletizing 
the iron sands of the Glenbrook steel plant, 
drilling muds, bonding foundry sands, 
emulsion suspensions, and fillers. 

A new kaolin (china clay) processing 
industry has been started by New Zealand 
China Clays Ltd. near Kerikeri, Northland, 
North Island. Government approval of the 
industry requires a price and quality com- 
parable to that for imported clays. 


Salt.—Demand for salt in New Zealand 
is estimated at 70,000 tons per year, and 
is expected to double in 10 years. Present 
production by Dominion Salt Ltd. at 
Grassmere is about 55,000 tons of solar 
salt per year. Investigations of new sites 
for expanding the solar salt industry have 
been made; however, membrane processes 
for the concentration of brine from sea 
water may be considered before further 
extension of solar methods. 
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Sulfur.—Cyminex Corporation (a sub- 
sidiary of American Cyanamid Co.) has 
completed preliminary drilling on a vol- 
canic sulfur deposit near Taupo, North 
Island. The samples average 20 percent 
sulfur and the deposit is estimated to con- 
tain about 6 million tons of sulfur. Possible 
markets are a number of nearby fertilizer 
manufacturers. Mining and metallurgical 
feasibility studies are being done in New 
Zealand, Australia, and the United States, 
but will not be completed until the end of 
1969. The option with the property owner, 
the Taupo Quarries, has been extended 
until the studies are completed. 


MINERAL FUELS 


Coal.—Following the established trend 
of closing down uneconomical coal produc- 
ing and processing facilities under State 
control, the State mines, Dobson and 
Dauntless, on the west coast of South Island 
were closed after many years of operating 
losses. It is also anticipated that the Glen 
Afton Collieries Ltd. mine owned by the 
New Zealand Dairy Co. will become ex- 
hausted and closed down in 1969. The 
Ngakawau coal briquetting plant, built in 
1965 to utilize large excesses of slack coal, 
is expected to close soon because of poor 
performance and uneconomical operation. 


Petroleum and Natural Gas.—During 
1968 oil exploration activity was largely 
confined to areas of the Continental Shelf. 
The Minister of Mines approved an off- 
shore prospecting license along the Lord 
Howe Rise to J. H. Whitney and Co., the 
first beyond the 200-fathom depth. Missis- 
sippi Oil New Zealand Exploration Pty. is 
planning on using a radar technique involv- 
ing three shore stations for accurate posi- 
tioning when they begin offshore seismic 
exploration between Moeraki and Inver- 
cargill on the southeast coast of the South 
Island in March 1969. Offshore exploration 
wil continue from Dunedin to the West 
Cape during 1969. 

Esso Exploration and Production (New 
Zealand) Ltd. drilled the first New Zea- 
land offshore well, Moa 1, followed by 
Moa 1B in late 1968 off the coast of New 
Plymouth, North Island. Both wildcat wells 
were dry holes and were abandoned at over 
3,000 meters depth. After this, Esso sus- 
pended drilling operations. Shell-British 
Petroleum (BP)-Todd Oil Service did no 
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onshore work in 1968, but drilled their 
first offshore well, Maui 1. This well, 
situated in 110 meters of water and 53 
kilometers west-southwest of Opunake, 
bottomed at 3,500 meters and became the 
first offshore oil discovery in New Zealand. 
The strongly flowing oil was sealed off 
until tests can be made on the oil. Five 
additional wells may be drilled to outline 
the structure and to estimate the presence 
of marketable quantities of oil. By late 
1968, New Zealand Aquitaine Petroleum 
Ltd., under a farmout, had completed 
1,100 line-miles of seismic survey of Tas- 
man Petroleum Ltd.’s concessions between 
Tasman Bay and Taranaki Bight. Tasman 
plans to drill a well in this area by late 
1970. Magellan Petroleum has offshore 
permits to prospect 3 million hectares on 
the coast of the North Island near Auck- 
land. 

On the North Island Newbold Oil Pros- 
pecting Co. obtained gas showings at a 
Rangitaiki well site near Taupo in mid- 
1968. The Australian Oil Corporation 
drilled Blackwater No. 1 well in the 
Murchison area of South Island and ob- 
tained promising traces of oil and gas. 
Blackwater No. 2 is scheduled for drilling 
nearby in early 1969. Other companies in- 
terested in the Murchison area are Downer . 
and Co. Ltd., and the International Energy 
Corp. of Texas. In the Wekaweka Valley, 
Coromandel Peninsula, New Zealand Petro- 
leum Exploration Ltd. encountered geo- 
thermal activity and a bed of heavy 
boulders during the drilling of an explora- 
tory well. The hole was abandoned and a 
second well, the Wekaweka No. 1, drilled 
nearby ultimately passed through hydro- 
carbon bearing sands, and bottomed at 
1,273 meters. Austral Oil Co. Inc. of 
Texas and David C. Bintliff Interests are 
also interested in the Wekaweka area. 

Egmont Oil Wells Ltd. at New Plymouth 
produced about 2,000 barrels of crude oil 
during 1968 and converted this to about an 
equal quantity of gasoline, kerosine, and 
fuel oils valued at $6,412. The Marsden 
Point refinery at Whangarei, owned 60 
percent by Shell, Mobil, Caltex, and BP, 
and 40 percent by the local company, 
Europa, and private individuals, had a 
decrease in profits of about $2 million in 
1968. 

The exploitation of the natural gas of 
the Kapuni field near Taranaki, North 
Island, has begun with the start of con- 
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struction of pipelines and a treatment 
plant. Contracts have been awarded to the 
Scientific Design Plants Ltd. for a $3.6 
million plant to remove impurities from the 
gas, and to the Fletcher Construction Co. 
of New Zealand to install a 668-kilometer 
pipeline of 856-inch diameter at a cost 
of $8.7 million. Both these projects are 
being built for the Natural Gas Corp. of 
New Zealand, a Government body set up 
to purchase, market, and transport the gas. 
The owner of the gas, Shell-BP-Todd, is 
also having a 6-inch 53-kilometer pipeline 
laid by the Fletcher company between 
Kapuni and the port at New Plymouth. 
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This line will carry about 3,500 barrels of 
gas condensate daily, to be shipped to the 
refinery near Whangarei. Completion of 
the main pipeline is now expected by / 
October 1969, but gas will probably not 
be available to consumers before February 
1970. The Natural Gas Corp. is studying 
the possibility of meeting additional con- 
sumer demands as well as the feasibility 
of extracting propane and butane for sepa- 
rate commercial marketing. Plans have 
been made to drill two more exploratory 
gas wells off the Taranaki coast in 114 
meters of water. 
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The Mineral Industry of Nigeria 


By David A. Carleton! 


The mineral industry of Nigeria has been 
unfavorably affected by the civil war result- 
ing from the secession, in 1967, of the 
former Eastern Region (Republic of Biafra) 
from the Federal Military Government of 
Nigeria. Mineral commodities most ad- 
versely affected were lead and zinc, kaolin 
(clay), coal, petroleum, and natural gas. 
The normal development of other mineral 
commodities has been hindered by shortage 
of foreign exchange, displaced labor, trans- 
port delays, and power shortages. In addi- 
tion to internal problems, columbite pro- 
duction has declined because of a softening 
price structure resulting from world market- 
ing conditions. 

Despite disruptions in production and 
distribution particularly in the war affected 
areas, and the slowdown in foreign capital 
inflows, the performance of the economy in 
1968 was not drastically impaired. Produc- 
tion of many commodities was at reasonable 
levels, the financial sector was able to cope 
with the wartime conditions, and various 
fiscal and exchange measures adopted to 
protect the balance of payments produced 
a desired effect.’ 


A major fiscal development was the 
adoption in October 1968 of the Nigerian 
Companies Decree which requires all for- 
eign registered companies operating in 
Nigeria to register in Nigeria. The purpose 
of the new law is logical for a developing 
country; however, the decree has created 
problems especially for petroleum com- 
panies under U.S. registry operating from 
branch offices in Nigeria. These companies 
stand to lose U.S. tax advantages for oil 
exploration. costs (depletion allowances) 
if required to incorporate in Nigeria. At 
yearend 1968, Nigerian authorities and 
company officials were negotiating possible 
relief for these foreign investors. 

Mineral resources are of growing impor- 
tance to the country’s economy because 
of the rising significance of petroleum. 
Although petroleum was first discovered in 
1956, production and exports did not reach 
substantial levels until 1965. Mining, in- 
cluding petroleum, which accounted for 
about 1 percent of the gross domestic 
product (GDP) in the early 1960’s, made 
up an estimated 5 percent during 1966-67. 


PRODUCTION 


The production of most mineral com- 
modities, except tin (cassiterite) and the 
derived tin concentrate and metal, has 
declined. The interruption of petroleum 
production and exports from inland fields 
because of the fighting was perhaps the 
most drastic because of the bright future 
petroleum production held for the economy. 
Offshore production which was not affected 
continued to increase during the war. At 
yearend 1968 production from some on- 
shore fields had resumed; however, prewar 
levels of output were not expected until 


mid-1969. Because of the political crisis, 
there are no data on the production and 
sale of lead and zinc. Previously, all pro- 
duction came from deposits in the former 
Eastern Region. The small amount of coal 
produced in 1968 came from workings 
other than the large operation closed down 
near Enugu in the former Eastern Region. 


1 Supervisory foreign mineral specialist (Petro- 
leum), Division of International Activities. 

? Nigeria Trade Journal. V. 16, Nos. 3 and 4, 
July-December, 1968, p. 86. 
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Table 1.—Nigeria: Production of mineral commodities? 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
METALS 
Columbite, concentrate___..__.--._--.--.-..--------- 2,377 2,589 2,262 1,955 1,147 
GGG seed eee ae sere 8 troy ounces. . 244 80 61 39 215 
Lead: 
Concentrate, gross weight...........-.----------. ------- 931 2,102 °¢2,000 ....... 
llt ³ eeu. Mc 700 *1,600 » 1, 500 
Monazite, eoncent rate 44 10 r 126 7 114 0 6 
Tantalite, concentrate kilograms.. 10,160 18,168 12,192 19,804 11, 400 
Tin (eassiterite): 
Concentrate, gross weight long tons.. 11,787 12,885 12,640 12,620 13,081 
Tin contnnttnktk᷑tkbndb do- 8,721 9, 547 9,854 9,340 9,644 
Metal, unwrought.................-........ do.... 8,749 9,321 9,869 9,104 9,778 
NONMETALS 
E ³%˙ AA Sect exu thousand tons 663 983 1,002 784 574 
Clav; Kaolin 26 e phew eka eo 8,000 26,000 20,000 825 287 
mostoOnOrl.coccucaescseucemioxet aie thousand tons 996 1,812 1,098 847 647 
Marble... ]⁰²⁰ʃww 0 m cd ami. ME EE 1,187 1,520 1,281 175 
lol Eo DURO HUN E TAT 557 904 NA NA NA 
MINERAL FUELS AND RELATED MATERIALS 
% T thousand tons 699 740 640 95 94 
Gas, natural: 
eSa- d million cubic feet.. 36,333 79,438 102,677 93,950 51, 628 
Marketeãedlddddd-d +--+ do 2, 800 8,395 NA 7,023 5,190 
Petroleum: 
Crude thousand 42-gallon barrels.. 43,997 99,3854 152,428 116,525 51,907 
Refinery products: 
Gasoline, motore e —“— 284 154 1:219 i: 
Keros ine 4 ———: 187 102 804 ....... 
Distillate fuel oil.....................- dó.-25. j 341 142 1,814 ....... 
Residual fuel oil ....................- 40800 —8 467 194 1,484 ....... 
Liquefied petroleum gas dos cus. suu outs e 2422 
r ³ðV—AAA. ³ĩÄ2AAA whee Seu 1,279 592 4,845 ....... 


Estimate. * Revised. NA Not available. 
! Excludes mineral production of the Biafrans. 


TRADE 


Nigeria's foreign trade continued to be ments for refinery petroleum products were 
depressed because of the country's political met with imports. 
crisis. In mid-1968 import restrictions of 


some commodities were imposed to con- Value 
serve foreign exchange and to help main- (million dollars) 
tain a positive trade balance. During 12 Mineral Total. 
months following June 1967 foreign ex- e e 
change assets fell about 20 percent. xdi Indi 

Mineral commodities showing the great- 

á Exports 

est trade change since June 1967 were 1966. 311 793 
crude oil and refinery petroleum products. F 751 
A comparison between the first 9 months meee 90 Pus 
of 1968 with those of 1967 showed that the 196——ũ IIZI 91 626 
value of crude oil exports declined by $150 1968. .......-------- * 89 541 


million or 78 percent while petroleum 
imports increased by $18 million or 178 
percent." Because of damage to the refinery ————— —— 

at Port Harcourt all consumption require- „ xum e 


e Estimate. 
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Table 2.— Nigeria: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Copper, ore, concentrate and matte 


Iron and steel, including ferroalloys: 
Scra 
Semimanufactures___......_.-..-------- 

Lead ore and concentrate 

Nickel ore and concentrate 

n: 


do.... 


Zinc, ore and concentrate 
Other nonferrous ores and concentrates !...... 


Scrap, nonferroun s 


EN NONMETALS 
Fertilizer materials, natural 


MINERAL FUELS AND RELATED MATERIALS 
BIHQU6[8:- 22222 otesiohUseEto 8 


Coke and semicoke______.__.-.--_---------- 
Petroleum, crude. thousand 42-gallon barrels. . 


Petroleum refinery products: 


Gasoline o ³ðVA2 See ee do.... 
Kerosine__._.._-_._--.._-_-_---- do.... 
Jet ruin aaan do.... 
Distillate fuel oil. ................ do.... 
Residual fuel oil do.... 
Lubrieantsss 22. -- do.... 
Asphalt 22 nadana aaa a do.... 


o- 
Tar, pitch, and other crude chemicals from coal, 
oil, and gas distillation. ..................- 


r Revised. NA Not available. 


1966 


634 
11,495 


1,525 
2,566 


3,785 


849 


11,914 
143,556 


r 286 
37 


r 25 
r 146 
r 657 


7 
r 52 
16 


42 


! Includes cclumbium-tantalum and zirconium ores. 
* Union Douniére ct Economique de l'Afrique Centrale (Central African Customs and Economic Union). 


1967 


26 


6,768 
20 

928 
NA 

9 
10,813 


10 
5, 753 
2,012 


120 


NA 

8 

NA 
88,736 


115 
62 


Principal destinations, 1967 


Belgium-Luxembourg 16; West 
Germany 10. 


Italy 5,954; Netherlands 666. 
All to Togo. 
Netherlands 824. 


All to United Kingdom. 
e Kingdom 7,818; Netherlands 


All to Spain. 

United States 8,882; Netherlands 
1,354; United Kingdom 602. 

Italy 709; West Germany 487; 
Netherlands 232. 


Togo 69; Dahomey 28. 


All to Ghana. 


France 15,673; West Germany 18,628; 
Netherlands 12,594. 


UDEAC 2 60; Niger 20; Cameroon 16. 
UDEAC 2 82; Ivory Coast 12; 
Cameroon 11. 
UDEAC ? 18; ships stores 6. 
UDEAC : 40; Niger 25; Cameroon 22. 
United States 144; Japan 111; 
ships stores 59. 
Ghana 32; Dahomey 6; Niger 8. 
Dahomey 28. 


Dahomey 9; Togo 8. 
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Table 3.—Nigeria: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum and alloys, metal: 
Unwrought..............- 4 183 
Semimanufactures. ........- 1,247 1,850 
Copper and alloys, metals: 
nwrought............... 27 12 
Semimanufactures. . ......- 2,697 2,216 
Iron and steel: 
A and concentrate . 
eta 
Pig i iron and ferroalloys. 461 958 
Unwrought..........- 7,056 2,752 
Semimanufactures: 
Bars and rods. .... 50, 218 382,901 
Angles, dn 
sections 36,712 21, 175 
Plates, 1 
hoop, strip 68,407 84, 569 
ils and acces- 
sor ies 1,061 4,994 
Tubes, pipes, 
fittings e 108,728 81,894 
Other 1 2, 340 9, 903 
Total 267, 466 235, 436 
Lead and alloys, unwrought and 
semimanufactures . 260 464 
Nickel and alloys, semimanu- 
facturees 136 44 
Platinum-group metals, un- 
worked......... troy ounces.. 87,209 22,348 
Silver, unworked. ....... do.... 47,250 7,268 
Tin and alloys, unwrought and 


semimanufactures__long tons. 641 187 
Zinc and alloys, unwrought and 


semimanufactures...........- 860 2,540 
Metals, n.e.s.: 
Oxides, mainly for paint 589 480 
Metals: 
8%%ÜÜ»’»’ mut ------- r 5,529 1, 541 
onferrous base metals. 23 18 
Other ores and con- 
centrates 402 114 
r Revised. 


Commodity 1966 1967 
NONMETALS 
Abrasives, natural............. 389 188 
Asbestos, crude and partly 
worked... -2-2-2 ---.- 4,594 9,864 
Cement thousand tons 16 45 
Clay construction materials 
~ thousand tons.. 14 10 
Fertilizer materials: 
Crude all types 1,401 889 
Manufactured: 
Nitrogenous........... 11,124 29,378 
Phosphatic...........- 16,280 28,845 
Potass ie 1,75 , 220 
Ixed. Sue 1,847 5,864 
Ammonia............- 251 490 
Lim. .. eocoucenc isi 8 9,541 9,501 
Mica, crude and partly worked 5 9 
SAC thousand tons 126 126 
Sodium and potassium com- 
pounds, n. e. s. including 
caustic Soda 10,572 8,808 
Stone, sand and gravel: 
Dimension stone, worked 
thousand tons 5 1 
Stone, crushed, sand and 
avel....thousand tons 89 85 
Grinding stones and wheels. 206 181 
Sulfur, all form 75 1,810 
Nonmetals, n.e.s. 
thousand tons 2 1 
MINERAL FUELS AND 
RELATED MATERIALS 
Coal, coke and briquets_____...- 12,291 76,717 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels. . 129 1,068 
Keros ine do 226 488 
Jet fuel. do 22 155 
Distillate fuel oil... do 128 967 
Residual fuel oil do.... 19 962 
Lubricants.......... do.... 262 265 
Asphalt and bitumen 
thousand 42-gallon barrels. . 49 4 
Other do D. isse 
Tar, pitch, and other crude 
chemicals from coal, oil, and 
gas distillation............... 860 482 


COMMODITY REVIEW 


METALS 


Columbite-Tantalite.—The market for 
Nigerian columbite and tantalite continued 
depressed throughout 1968 because of in- 
creased competition by the production of 
pyrochlore from Brazil and Canada. Other 
factors contributing to the bleak assess- 
ment were rising production costs in 
Nigeria caused by high duties on certain 
imports, the rise in fuel costs, and delays 
in shipments caused by the war. In addition 
the devaluation of the British pound with- 
out revision of the Nigerian pound resulted 
in an immediate drop in proceeds from 
sales. Most columbite and some tantalite 


ore are produced in Nigeria in association 
with tin ore (cassiterite); however, the 
companies depending primarily on colum- 
bite and tantalite production were experi- 
encing the most difficulties. Reportedly, 
one of these companies is operating at 20 
percent of capacity. Most production of 
columbite in 1968 was limited to byproduct 
recovery. Four of the 38 columbite pro- 
ducers accounted for about 95 percent of 
the output. Estimated columbite reserves 
at March, 31, 1967, were 44,701 long tons 
proved and 8,923 long tons indicated.‘ 

* Federal Ministry of Mines and Power. Annual 


Report—Mines Division 1966-67. Lagos, Nigeria. 
Aug. 5, 1968, p. 23. 
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Although the price for tantalum ores was 
increasing during 1966—67, efforts to in- 
crease production were not successful. In 
Nigeria tantalite occurs in pegmatites that 
are scattered and small so that any quick 
increase in production is unlikely. Gold and 
Base Metal Mines (Nigeria), Ltd., is the 
largest of six tantalite ore producers. 
Another source of tantalum is the tantalum- 
bearing slags exported by the Makeri Tin 
Smelting Co., Ltd. 


Iron and Steel.—Although a Soviet min- 
eral survey team reported in early 1968 
that Nigeria could produce steel at com- 
petitive prices, the Government is in no 
apparent hurry to embark on a develop- 
ment program until the civil war is con- 
cluded. Reportedly, the study states that, 
whereas Nigeria could produce steel by 
utilizing domestic iron ore exclusively, this 
would be uneconomical because of the low 
grade of known iron ore deposits. Similar 
to previous studies, the Soviet report recom- 
mended that higher grade ores be imported 
and mixed with domestic ores. It is be- 
lieved that the Soviet team recommended 
that a simple, less expensive blast furnace 
rather than a sophisticated, more economical 
electric process would be better suited to 
Nigerian manpower conditions. Supposedly, 
the Nigerian officials considered it unwise 
to proceed further without a more complete 
survey of iron ore deposits to determine 
conclusively that the country does not 
possess the high-grade ore required for the 
project. In June 1968 it was reported that 
a four-man team of Soviet geologists were 
in Nigeria to observe all known mineral 
deposits such as coal and iron ore" in order 
to determine those which are of primary 
importance to the economy. 


Lead.—Because of the war no data were 
reported on the production of lead ore in 
the southeastern part of the country. Both 
of the major producing areas, Abakaliki 
and Owerri, were in the fighting zone dur- 
ing most of the year. During the latter 
part of the 1968 mines in the Owerri sec- 
tion were believed controlled by Federal 
troops. These latter mines produced about 
half of the lead output during 1966-67. 
Presumably, the small unrecorded amounts 
produced in the Plateau district continued 
during 1968. 


mined 
Plateau of central 


Tin.—Tin ore (cassiterite) is 
throughout the Jos 


Nigeria by 101 companies, syndicates, and 
private individuals which in 1967 had title 
to 3,505 mining leases covering 257,427 
acres. Sixteen of these operators account for 
most of the acreage and 80 percent of the 
production. Amalgamated Tin Mines of 
Nigeria, Ltd., a British firm which is the 
world's largest private enterprise tin pro- 
ducer, held 23 percent of the acreage in 
1967 and accounted for nearly 40 percent 
of the production in 1968. Nearly all of 
the ore produced is smelted by the Makeri 
Tin Smelting Co., Ltd., at Jos in central 
Nigeria. All of the tin metal produced is 
exported. Although Jos is not in the war 
zone, shipments from Jos to the coast have 
been hampered by a dislocation of rail 
movements. 

Despite the many difficulties confronted 
by the tin industry, the mining companies 
did well to increase tin concentrate produc- 
tion from 12,620 long tons in 1967 to 
13,031 long tons in 1968. Much of this was 
accomplished in the face of falling inter- 
national tin prices. Prices fell from $3,360 
per long ton in 1967 to about $3,136 per 
long ton in September 1968. Because of 
falling prices, worldwide controls on tin 
exports were imposed by the International 
Tin Council on September 18, 1968. These 
controls which were effective through 
December 31, 1968, set Nigeria's share at 
2,812 long tons (content of ore) which was 
103 percent of the estimated production for 
the last quarter of 1968. These controls 
helped raise prices to about $3,290 per ton 
at the end of 1968. Profits in Nigeria were 
down during the year as many companies 
reported losses. In general exploration and 
development costs have been reduced to a 
minimum and the Government planned to 
reduce royalty payments. During the year, 
the Federal Ministry of Mines and Power 
granted loans to small producers to help 
step up production. 

Nigeria continued seventh in the world 
in tin (content of ore) production and pri- 
mary tin metal production. The United 
Kingdom received 84 percent of its tin 
metal imports from Nigeria in 1968 and 
accounted for about two-thirds of Nigeria's 
tin metal exports in that year. 


NONMETALS 
Fertilizers.—In an effort to reduce ex- 
penditures for fertilizer imports which 


totaled nearly $3 million in 1967, steps 
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are being taken to build Nigeria's first 
fertilizer plant. A Japanese firm plans to 
build a $2.8 million plant at a yet un- 
determined location in the northern section 
of the country for the production of much- 
needed superphosphate fertilizer. Work, to 
begin during 1969, is to be completed in 
2 years time. The new facility should 
supply about 70 percent of the require- 
ments of the six northern states. 


Limestone.—Of Nigeria’s six limestone 
producing companies only three were in 
production in 1968. They were the West 
African Portland Cement Co. Ltd. with a 
cement plant at Ewekoro; the Cement Com- 
pany of Northern Nigeria, Ltd., with a 
plant at Sokoto; and the Nigerian Minerals 
Development Co. Ltd., which supplies 
small amounts of limestone as flux to the 
tin smelter at Jos. Limestone production 
for cement manufacture by the Nigerian 
Cement Co. Ltd. at Nkalagu near Enugu 
and by Calabar Cement Co. Ltd. at Cala- 
bar was interrupted by the war. The latter 
plant was original opened in March 
1967. Now that the city of Calabar is in 
Federal hands, it is possible that this plant 
may soon resume production. In the Mid- 
Western State, the new Ukpilla Cement 
Co. Ltd., was unable to start production 
as planned because of technical and finan- 
cial difficulties. Operations at Ewekoro 
accounted for an estimated 90 percent of 
limestone production in 1968. 


MINERAL FUELS 


Petroleum.—During 1968 the petroleum 
industry began a return to prewar produc- 
tion levels as several onshore oilfields came 
back onstream starting in October. Until 
then the only crude oil production during 
the year came from the offshore fields of 
the Nigerian Gulf Oil Co. (Gulf), which 
were outside the fighting areas. At yearend 
1968 the only other company in produc- 
tion was the Shell-BP Petroleum Develop- 
ment Company of Nigeria, Ltd. (Shell-BP). 

Exploration.—Geologic and geophysical 
surveying decreased to 63 party-months 
compared with 112 party-months in 1967. 
Most of the activity was onshore in the 
Mid-Western State; however, substantial 
work was undertaken offshore. The number 
of exploration wells drilled during 1968 
declined to 38 from 78 in 1967 and ex- 
ploration well footage showed a concomi- 
tant reduction to 330,272 from 837,400 in 
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1967. New field discoveries amounted to 
20, most of which were found by Mobil 
Exploration Nigeria, Inc. (Mobil), in its 
concession area offshore from the South- 
Eastern State. Activities at most of the 
discovery wells were suspended since the 
immediate purpose of many of the wells 
was to determine the favorable areas within 
each concession prior to mandatory partial 
relinquishment. In November 1968, 10 drill- 
ing rigs were active compared with about 
25 before the war. 

In accordance with their exploration 
concession contracts, four companies with 
offshore prospecting areas were required 
to relinquish 50 percent of their acreage 
on November 30, 1968. The companies, 
Gulf, Mobil, Shell-BP, and American Over- 
seas Petroleum, Ltd. (Amoseas), relin- 
quished areas totaling approximately 5,000 
square miles. It is expected that these 
areas will be opened for new bids during 
1969. 

Production.—Development wells drilled 
totaled 83 in 1968, compared with 85 the 
previous year while development well foot- 
age was about 867,000 for each year. The 
success ratio for the development wells 
drilled in 1968 was 79 percent. 

Crude oil production at the beginning 
of 1968 was about 60,000 barrels daily, all 
from Gulf’s wells offshore from the Mid- 
Western State. During the year, Gulf com- 
pleted its Escavos terminal, connected three 
new fields to its major field, Okan, and 
increased production to about 180,000 
barrels per day by yearend 1968. Gulf 
plans to bring another field into produc- 
tion in 1969 and has two more waiting for 
development work. 

During the first half of 1968, Federal 
forces captured the Port Harcourt refinery, 
Bonny terminal, from which all onshore 
production was exported, and most of the 
oil-rich Rivers State. This enabled Shell-BP, 
the country’s major oil company, to enter 
some of its fields in an effort to renew pro- 
duction. In September the company shipped 
oil, which had been stored at Bonny ter- 
minal since the start of the war, and in 
October the company resumed production 
at about 20,000 barrels per day. By the 
end of 1968 Shell-BP production had 
reached 270,000 barrels per day, about 
one-half its prewar level. Part of its pro- 
duction was pumped from fields in the 
Mid-Western State through the Trans. 
Niger Pipeline and the remainder ca 
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from fields in the Port Harcourt area which 
did not sustain heavy damage. None of the 
fields in the northern part of Rivers State 
had been recommissioned. Total Nigerian 
crude oil production reached about 450,000 
barrels daily by the end of 1968, or three- 
fourths of output in June 1967. The follow- 
ing lists 1968 production by company and 
field in thousands of barrels: 


Nigeria Gulf Oil Co.: 
III K See 3,093 
Delta Sou tn 8,422 
Merenn 2, 610 
%G§ö’'ꝗZd A ðdñ 21,866 
Subtotal.............-....--- 35,991 
Shell-BP Petroleum Development 
Company of Nigeria, Ltd.: 

T a- 8 153 

Agb ada 1,409 
Imo River 441 
NI! ²³·⅛õéÄ9; 2 eee 2,598 
Korokor o 1,172 
Obigbo North. ................- 2,044 
Olomoroooo 2, 767 
Oweh. tr eee Soa ud 1,272 
Ughelli. 5:12.20. 022 2220s 914 
Umuechem...............------ 1,571 
Uzere Eat 704 
Uzere West. _._._....-.._------ 810 
GO; ⅛ - 61 
Subtotalaaal“ll 15,916 
%%% ůũ̃ h edt oeke 51,907 


The only other company producing crude 
oil before the war, Safrap (Nigeria), Ltd., 
did not bring its Obagi field into produc- 
tion because of security reasons. Three 
other companies have onshore fields that 
will come on stream when conditions per- 
mit, and three more companies have off- 
shore fields. Only one of the latter com- 
panies (Mobil) plans production for 1969. 
Development.—With the discovery since 
1965 of substantial quantities of oil in the 
Mid-Western State, it was decided to build 
a new export terminal offshore from that 
State. At yearend 1968 a 50-mile trunkline 
was being built westward from a junction 
with the Trans-Niger pipeline near Ughelli 
to Ogula on the Forcados estuary where 
a large storage terminal will be built. The 
20-mile section from Ughelli to Rapele 
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field, which was nearly completed at year- 
end 1968, has a diameter of 24 inches. 
The 30-mile, 28-inch section from Rapele 
to Ogula, which goes through mangrove 
swamp, will be laid at the bottom of a pre- 
pared canal 40 feet wide and 8 feet deep. 
From the terminal a 17-mile, 48-inch line 
will be laid across the estuary to a tanker 
loading mooring. This latter section will 
be able initially to move 250,000 barrels 
daily, rising to 360,000 barrels per day 
later in 1969. The offshore mooring will 
be able to load two 200,000-deadweight- 
ton tankers simultaneously. 


Refining.—Although the Port Harcourt 
refinery was badly damaged by a Federal 
air attack in early 1968, the Biafrans oper- 
ated the plant intermittently through 
March 1968, at which time the refinery 
was severely damaged by Biafran sabotage 
prior to their withdrawal from the area. 
Output data from July 1967, when the 
Biafrans took over operations, through 
March 1968 are not available. Damage was 
heaviest in tank storage, piping, and the 
central process control system, with the 
latter completely destroyed. Normal oper- 


ations are not expected to resume until 
1970. 


Natural Gas.—About 10 percent of the 
gas produced was utilized as fuel and 90 
percent was flared. The petroleum industry 
used 311 million cubic feet for its own 
requirements and 4,879 million cubic feet 
were sold to the Ughelli powerplant and 
the Ughelli glass plant. All of the gas con- 
sumed came from two wells at the Ughelli 
East field which also produced 914,000 
barrels of natural gas concensate. The 
percentage of gas utilized was far lower 
than in the full year prior to June 1967, 
because large amounts of associated natural 
gas for which there was no market were 
flared. It 1s unlikely that any of the former 
industrial users of natural gas in the former 
Eastern Province will be back in operation 


in 1969. 
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The Mineral Industry of Norway 


By F. L. Klinger ! 


Stimulated by strong foreign demand, 
Norway's export-oriented mineral industry 
was busy in 1968. Production and exports 
of major commodities such as aluminum, 
ferroalloys, and iron ore were well above 
the levels of 1967, while increases of 5 to 
10 percent were evident in most other 
metals and metallic ores as well as in several 
nonmetals. The construction industry was 
relatively depressed, but even here the 
influence of foreign demand was strong 
enough to increase production and ex- 
ports of cement. The activity in most 
branches of the mineral industry was in 
contrast to nearly static conditions in other 
Norwegian industries more dependent on 


domestic demand. The growth of Norway's 
gross national product (GNP) in 1968 was 
attributed almost entirely to exports. 

Norway became the world's fourth 
largest producer of aluminum in 1968 and 
strengthened its position as the leading 
West European producer of ferroalloys, 
magnesium, and other electric-furnace 
products. Production of  hydroelectric 
power increased to 60 billion kilowatt- 
hours, surpassing the output in Sweden. In 
other energy-related developments, gas in 
commercial quantities was discovered in 
the Norwegian sector of the North Sea, 
and a new petroleum refinery was com- 
pleted near Stavanger. 


PRODUCTION 


Indices of production for different sec- 
tors of the mineral industry in the last 3 
years were as follows: 


(1961 =100) 
1966 1967 1968 
Mining and quarrying: 
oal mines 124 124 99 
Metal mines 149 186 204 
Mineral quarries....... 117 119 127 


Stone, sand and gravel. 162 186 160 
Mineral processing: 


Primary metals........ 146 155 176 
Nonmetallic mineral 

manufacturing 126 132 136 

Coal and petroleum 113 121 167 

All mining and quarrying... 144 172 175 

All industr ....-.------ 188 140 145 


baling Statistisk Sentralbyr& (Oslo). Statistisk 
cen (Monthly Bulletin of Statistics) No. 4, 
s P. 4f. 


The strong positive changes in the indices 


for metal mines and primary metals in 
1968 were due mainly to increased output 
of iron ore, aluminum, and ferroalloys. The 
smaller gains shown for mineral quarries 
and nonmetallic mineral manufacturing 
appeared to be generated by export de- 
mand for feldspar, stone, and cement, as 
domestic construction activity was at a 
low level and output of sand and gravel 
was sharply depressed. The decline in coal 
mining was the result of reduced output 
at the Spitzbergen mines, Norway's only 
domestic source of coal. The strong increase 
in fuels-processing was due to the output 
from the Sola petroleum refinery, which 
came on stream early in 1968. The in- 
creased output of petroleum products was 
intended for domestic consumption, rather 


than for export. 


1 Physical scientist, Division of International 
Activities. 
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Table 1.—Norway: Production of mineral commodities 
(Metric tors unless otherwise specified) 
Commodity 1964 1965 1966 1967 1968 
METALS 
Aluminum: | 
Alumina a IN EA EEA eth oe tid 14,000 16,000 15,000 15,000 17,000 
etal: 
Fim -2n 261,019 219,302 323, 692 360,983 470,080 
Secondary. // 7,876 16,515 11,961 14,055 NA 
Superpure €... ......... 2-2-2 2,900 ,900 ,900 ,900 8,000 
Cadmium 113 r 78 r 72 r 84 87 
. ðͤV 8 568 828 799 509 645 
Copper: 
Mine output, metal content: 
In copper concentrate 7,758 7,868 7,829 * 8,600 9,447 
In cupriferous pyrite............. 71,215 6,905 6,988 r 5,853 7,127 
Metal, primary: 
Bl te sae 17,510 20,085 19,922 20,302 23 , 480 
Refined. ......................- 12,224 14,762 14,668 14,102 18,159 
Iron and steel: 
Iron ore and concentrate 
thousand tons 2,128 2,464 2,451 r 8,285 8,699 
Roasted pyrite................ Oss 89 85 88 83 e 85 
Pigiróh....-.--.:2:2 22-6 do.... 487 524 630 r 687 680 
Ferroalloys: 
Ferrosilicon (45 percent basis) 
do.... 225 278 286 r 288 849 
Ferromangan ese do 76 121 117 185 170 
Ferrosilicomanganese...... do 110 126 121 134 135 
CTT 0c c 46 41 85 88 47 
Total ferroalloys MER do.... 457 566 509 595 701 
Steel, ingots and castings... do 614 676 730 768 824 
Semimanufactures: 
Rolled products........... do 519 561 592 632 NA 
Ee ape at F do 42 48 41 40 NA 
» inclu cast iron pi 
8 : E adco ce 55 65 61 NA NA 
Lead, mine output, metal content 8,580 8,502 8,526 8,820 e 8,660 
Magnesium metal, primary 20,935 23,904 25,795 30, 454 81,840 
AM 1 mine output, metal content. 228 239 227 275 e 250 
cke 
Mine output, metal contenu ilk 151 NA 
Metal, primary.....................- 80,110 81,835 82,287 r 28,159 82,120 
Pintinum¢roup metals (exports) 
troy ounce z 18,583 18,004 14,564 19,901 21,670 
Selenium, elemental *................1...- 15 15 15 15 18 
Silicon, elemental.......................- NA 10,300 12,890 e 15,000 e 20,000 
Titanium: 
Ilmenite concentrate................- 272,028 282,150 369,726 1425, 557 427, 860 
Diox ide NA NA e 8,000 e 12,000 e 15,000 
5 mine output, metal content 670 680 660 r 140 850 
inc: 
Mine output, metal content........... 12,493 12,987 13,311 12,172 e 11,600 
Metal, primary...................... 48,857 52,576 51,120 r 54,801 60,021 
NONMETALS 
Cement, hydraulic........ thousand tons.. 1,541 1,608 1,827 2,152 2,299 
Feldspar: 
Uf; ee en Soe ⁵ 48 ,237 41,575 53,130 97,988 105, 000 
Ground and other 22,909 22, 421 85,010 16,975 
Fertilizer materials, manufactured: 
Nitrogen (total) thousand tons 855 882 888 870 459 
Nitrogenous: 
Ammon ia do e 400 415 525 575 NA 
Fertilizers. .............-- do.... 1,422 1,489 1,379 1,077 NA 
Phosphatic___.............--- do.... 43 41 28 17 NA 
Compound and other do.... 427 457 583 606 NA 
ll!!! ³⅛ðW»u;§ĩ² ⁰⁰⁰ y dele 7,242 8,480 7,948 r 7,630 8, 180 
Lime (quicklime and hydrated lime) r 103,864 ° ante ve r 284,279  7190,992  *200,000 
Mira ee (exports) ia eee See oe ee 8,97 116 4,290 4,484 4,814 
JV ¼¼•ũt- 57,977 87. 655 96,717 86 , 750 * 95,000 
Pyrite and pyrrhotite: 
Cupreous.............. -- l2 cll. l c... 410,775 413,704 403,784 «350,000 380, 000 
e celare -c uo ce aere 801,507 295,167 273,714 286,868 307, 690 
/ ³¹1¹ ¹w..·.r---. ( aes 712,282 708,871 677,498 636, 868 687 ,690 
Sulfur content 821,807 816,689 802,183 286,707 2 309, 460 
Quartz and quartz ite 450,378 528,977 522,784 414,868 510, 000 
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Table 1.—Norway: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 


NONMETALS—Continued 


Stone, sand and gravel, n.e.s.: 
mension stone: 


. A Te Eam 6,644 5, 887 5, 632 5, 887 8, 000 
Marble... o cuoc ulmi uL 1,688 750 2,291 e 2,500 2, 000 
Syenite (“labrador”) )) 39, 728 82,289 45,408 40,106 e 47,000 
Slate. . thousand square meters 239 206 382 870 e 290 
Crushed and broken stone (unground): 
, coi cei ese 865,153 NA 272,800 840,725 885,430 
Limestone........ thousand tons.. 4,091 8,667 4,088 4,212 4,877 
Nepheline syen ite 30, 816 41,017 57, 806 65,210 88,000 
Other, including gravel 
thousand cubic meters. . 2,684 8,105 4,179 5,037 NA 
Sand and gra vel do 3,461 4,860 4,875 4,988 NA 
er gh acid (100 percent) ....-..--------- 109,607 124,242 189, 299 *214,147 261,973 
soapstone and steatite: 
Ed VF 79,411 „80,000 78,350 79,298 80, 000 
Other... oe 76,217 76,982 80,108 r 80,885 80, 000 
MINERAL FUELS AND RELATED MATERIALS 
Coal all grades thousand tons 442 426 484 r 427 880 
oke: 
Coke-oven.................... do 108 201 230 302 e 800 
Gas works do- 28 28 lÜ. Lh. luni ĩðͤ 
Da manufactured. thousand cubic meters 31,641 31, 867 33, 403 29, 176 29, 820 
eat: e 
For agricultural use 9,582 7,627 7,869 7,880 e 8,000 
For fuel uses 2,411 2,187 2,249 8,845 e 4,000 
Petroleum refinery products: ! 
viation fuel 249 thousand tons 10 18 20 
Gasoline, motor 222 — 375 407 440 869 498 
Keros ine ) %% ĩͤ ET 28 80 
Distillate fuel oil. ............- 988 869 1,009 1,052 1,024 1,489 
1 fuel oil............... do 1,517 1,251 1,848 1,881 2,100 
oan uefied Pon gases do 18 24 26 30 NA 
Other, unspecified. ............ do.... 107 96 92 171 862 
Total refinery products.......do.... 2,886 2,797 2,971 8,018 4,616 
Total crude oil throughput. . .do.... 8,028 2,889 r 8,171 8,019 4,996 


* Estimate. r Revised. NA Not available. 
1 Source: Organization for Economic Cooperation and Development (OECD) (Paris). Provisional Oil 
Statistics, 4th quarter, 1968; also Basic Statistics of Energy, 1958-67. 
? Includes aviation gasoline and jet fuel. 
* Includes white spirit and S.B.P. liquids. 


TRADE 


Norway's overall foreign trade continued 
to show a deficit in 1968, but it was sub- 


i in i Value 
stantially less than in 1967. Part of the (mii e dollars)! 
improvement was due to trade in mineral S MUN 
commodities, where an export surplus was p W 
realized for the first time in many years. modity modity 
The surplus was generated mostly by ex- trade trade 
ports of aluminum, which increased by 
125,000 tons over the level of 1967. : | 

Value of total trade and mineral com- j ans 
modity trade for the last 3 years is shown 1968 — 665 1,988 
below: Imports: 

. oro * op 

n mineral commodity trade, metals and. 190/...........--------- ; 
metallic ores continued to account for 1988—— nee--ne noon 648 2,707 


nearly 80 percent of the value of exports 

and 60 percent of the value of imports. „ 14 U8 1. e 
The share of fuels in the value of imports ? Including ships. 

remained at about one-third, although 
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imports of crude oil increased by 54 per- 
cent in volume and $30 million in value, 
as compared with 1967 levels. There were 
also substantial increases in exports of 
ferroalloys, and in imports of copper-nickel 
matte and alumina. 

The United Kingdom continued to be 
Norway's principal partner in mineral com- 
modity trade, followed by West Germany, 
Sweden, and the United States. Exports to 
these countries in 1968 accounted for 75 
percent of the total export value while the 
same countries supplied 42 percent of the 
value of imports. 

Values of the principal mineral com- 
modities traded in 1967 and 1968 are 
shown in the following tabulation: 
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1968 
Value 
(million dollars) 
1967 1968 
Exports: 
Nonferrous metals: ! 

um 161. 0 222.1 
Nickel 57.0 68.8 
Copper 29.4 80.6 
Magnesium 17.1 15.8 
777 ˙ AA Sete 11.1 14. 6 

Iron and steel 
Iron ore 18.4 21.0 
Ferroalloys........... 61.9 74.5 
cher 59.8 62.4 
Fertilizer materials . 48.6 52.1 
Petroleum producta. ...... 24.2 28.7 

Imports: 

Mineral fuels: 
ue F 20. 23.0 
FF 175.8 189.1 
Iron and steel 1... 184.9 127.5 
Alumina 7. 48.6 62.8 
Nickel-copper matte...... 57.4 91.6 
Nonferrous metals 64.1 67.7 


1 Including scrap. 

? Including roasted pyrite. 

3 Including aluminum hydroxide. 

Source: edsstatistikk over "Utenrikshandelen 

(Monthly Bulletin of Foreign Trade) (Oslo). V. 55, 
„December 1967; V. 56, No. 12, December 


Table 2.—Norway: Exports of mineral cominodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum metal, including alloys: 


Copper: 
Ore and concentrate..........-......-.--..-- 


Unwrought: 
Unrefined........................- 
fined ˙ꝛA!ↄ ete -w. aes 
Semimanufactures.-........._...---..--- 
Gold merl, unworked or partly troy ounces. . 

worked. 
Iron and steel: 

Ore and concentrate.......... thousand tons. . 


Roasted pyr ite 
Meni 


Ferroalloys: 
Ferromanga nes 


1966 1967 Principal destinations, 1967 
1, 850 8,788 N Germany 1, 527; Sweden 
348,007 314,918 United Kingdom 108,694; West 

Germany 75,978; United States 
7,668 7,767 Piei iai 2,281; Denmark 1,775; 
United Kingdo m 1,205; 
Finland 824, 
70 66 NA. 
809 434 NA. 
15,848 198,168 West Germany 8,597; Sweden 
9 0 
1.914 2,005 West Germany 867; Belgium- 
Luzembourg 467; United 
Kingdom 201. 
5,108 7.507 West Germany, 18,552; Switzer- 
16,967 17,607 land 1,818; ce 1,443. 
5,048 2,989 Sweden 2,148; Denmark 461. 
NA 611 NA. 
1,487 2, 506 his 7421, Fin 453; 1 N 
67,858 128,097 West Germany 67,665; United 
Kingdom 49,957. 
15,006 6,879 NA. 
183,159 155,346 United Kingdom 68,889; my 
18,362; West Germany 17,270. 
114,265 120,514 West Germany 11275 Belgium- 


Luxembourg 133 ; United 


Kingdom 20, 
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Table 2.—Norway: Exports of mineral commodities—Continued 


( Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 


METALS—Continued 


Iron and steel—Continued. 
Gr.. aa aaa 360,964 412,571 United Kingdom 110,583; West 
Germany 95,409. 
Steel, primary forms..................-- 112,951 175,273 Netherlands 54,450; Denmark 
51,056; United Kingdom 
25,764; Spain 18,166. 
Semimanufactures: 
Bars, rods, angles, shapes, sections.... 178,821 186,578 2 en 105,832; Sweden 
Universals, plates and sheets 57,276 64,274 Sweden 31,778 ; United Kingdom 
Hoop and strip ----- -2-2-2 261 866 vm 
Rails and accessories 1,188 188 NA. 
N7777öÜö§;¹ o⸗esd sie es 8,939 5,872 Poland 1,640; United Kingdom 
977; Greece 886; Portugal 710. 
Tubes, pipes and fittings. ..........- 22,798 21,920 ^ir 8,675; United States 
Castings and forgings, rough......... 9,136 6,553 Sweden 5,348; Liberia 460. 
read Total semimanufactures........... 273,414 285,696 
Ore and concentrate 7,410 7,118 United Kingdom 5,014; West 


Germany 2,104. 
Metal, including alloys: 


JꝓJ§ö;⁵1nmniiy ]ĩ«ĩ?in%ͤ—, eee 2,999 4,015 Denmark 3, 215. 
Unwrou gh 586 532 NA. 
Semimanufacture s 259 188 NA. 
Magnesium metal, including alloys, all forms 30,427 30,112 NA. 
Manganese ore and concentrate 8,048 2,851 All to United States. 
ae ore and concentrate 488 502 Mainly to Sweden. 
ckel: 
Ore and concentrate..............-......--.-. 2.2.2.2... 2,818 All to Finland. 
Metal, including alloys: 
SOIBD--.eocctoleaclosescuoth ei died 182 85 NA. 
Unwrought..................-.-.....-- 80,622 29,218 United States 8,589; Sweden 
5,724; West Germany 5,069; 
United Kingdom 4,497. 
Semimanufactures..................-.-- 219 289 Netherlands 71; Italy 51; 
Sweden 44. 
Platinum-group metals and silver: 
Waste and swee ping kilograms.. 39,909 56,531 NA. 
Metal, including alloys: 
Platinum- group metals troy ounces.. 14, 564 19,901 NA. 
rr ⁰˙·m do NA 11,960 NA. 
Selenium, elemen tall value, thousands $70 $53 NA. 
Silicon, elemental.........................-..-..- 11,810 14,482 NA. 
Tin metal, including alloys: 
SS / ³ AAA 8 long tons 70 33 NA. 
Unw rough do 239 242 Sweden 209. 
unum ore and concentrate (ilmenite 850,045 349,762 NA. 
ine: 
Ore and concentratek 16,150 15,361 Poland 11,305; West Germany 
/ ˙ð»⁰ꝛꝛi ³˙¹w¹äꝛ ⁰• aA AAA 228 183 
Metal, including alloys: 
ClO oka Corcxce c 618 407 NA. 
Unwroüght....-.2.22-0 8 40,857 37,377 West Germany 18,459; Sweden 
8,922; France 4,228. 
Oth Semimanufacture s 1,714 1,688 Netherlands 481; Denmark 271. 
ther: 


Ores and concentrate 3 12 NA. 
Ash and residues containing nonferrous metals. 31, 000 40,728 West Germany 21, 445; Sweden 


14,217: Netherlands 955. 
Oxides, hydroxides, and peroxides of metals, 3,872 2,595 NA. 


n. e. s. 
Base metals, including alloys, all forms 62 227 NA. 
NONMETALS . 
Abrasives (grinding and polishing wheels and stones) 1,218 1,055 Sweden 228; United Kingdom 81. 
S 22 xe cma . 8 447,571 612,969 United States 190, 143; Spain 


140,079; Nigeria 61, 922; 
: Ivory Coast 61,022. 
Clay products: 


Refractory (including nonclay bricks)......... 11,184 6,131 wer Germany 4,664; Sweden 
Nonrefractory............. value, thousands $106 $51 NA. i 
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Table 2.—Norway: Exports of mineral commodities— Continued 
(Metric tons unless otherwise specified) 


Commodity 
NONMETALS—Continued 

Pelaspa? v ee Ee OQ dE 
Fertilizer materials: 
Manufactured: 

Ni nous thousand tons 

Phospha tick do 

A ³»˙wmæ A ESRB 93 

eee, ß paedeeesedse do 

Graphite, natural ONSE E E otic ied ahora 

Lime. (5. e ee i ae et ieee 

Mica, all forms.-...................- l.l... .- 

SSI... ³ðV³0— ³] ( m 


Sodium and potassium compounds, n. e. s.: 
Caustic soda.........-......--..----------- 
Caustic potash_........-.-....----...------ 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Marble and other calcareous........- 


Worked, all types 
Dolomitée.....acocruco e og o EE OCH FE RES 


Limest one mes wEE 
Quartz and i haha: RE ae POR t mE 
Uu Sand, excluding metal bearing 


Sulfuric ox DENDUM ERU OE ee et 
Talc, steatite, soapstone, pyrophyllite............. 
oa pene n. e. s.: 

dross and similar waste, not metal bearing. 
VM es and hydroxides of magnesium, strontium, 


MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 
Coal and coke, including briquets: 

Anthracite and bituminous coal 
Coke and semicoke. .......................- 
Gas, hydrocarbon, liquefied petroleum gas. ........ 
Peat, including peat briquets 
Petroleum refinery products: 
Gasoline, including natural.................- 
Kerosine and jet fuel 
Distillate fuel oil........................... 
Residual fuel oil...........................- 
l ðd ĩ 


Bitumen and other. __..............--...--- 


Mineral tar and other coal- petroleum-, or gas-de- 
rived crude chemicals. 


NA Not available. 


1966 1967 


106,649 107,095 


1,176 898 

6 4 

297 270 
65 

8,299 7,875 

2,470 669 


554,785 484,861 
4,191 8,248 
10,447 5,042 
NA 24 


271998 
8,872 12,247 
948 49 


926 1,886 
180,002 140,358 
49,575 48,794 
18,560 21,652 
NA 78 
153,598 193,066 
7,406 
401775 975,678 
401,778 
28,868 20, 891 


279 844 
21,527 21,849 


1968 


Principal destinations, 1967 


NA. 


West Germany 380,018; Sweden 


55,425; Denmark 86, 594 


NA. i 
United Kingdom 80,824. 
NA. 


NA. 
NA. 


Denmark 9,859; Belgium-Lux- 
5,5 512; Sweden 4,687. 


embo 
NA. idis 
NA. 


Table 3.—Norway: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Aluminum: 
i ß 
Oxide end hydroxide.......................- 
Menem including alloys: 


1966 1967 


32,570 384,848 
614,588 702,091 


580 299 
9,194 12,897 


10,735 12,087 


Principal sources, 1967 


Greece 84,885, 
NA 


United Kingdom 282. 
U.S.S.R. 4,598; Hungary 2,179; 


East Germany 1,608; Nether- 
lands 1,517. 


Sweden 4,890; United Kingdo 
1,915; Switzerland 1 i 
Belgi bourg 1 


um-L 
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Table 3.—Norway: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS— Continued 


Antimony metal, including alloys................- 
Arsenic trioxide, pentoxide, and acid 
Ses ³WAͥ ola wes ue s 
Chromium: 


Oxide and hydrox ide 
Metal, including alloys, all form 
Sopper metal inclu ing alloys: 


Gold metal, worked or partly worked. troy ounces. - 
Iron and steel: 
Ore and concentrate 
Metal: 
ScDLasAawnsesctuESeosMECRE EE dea n e qe 
Pig iron, ferroalloys, and similar materials. 


Steel, primary forms...................- 
Semimanufactures: 


Bars, rods, angles, shapes, sections.... 
Universals, plates and sheets 


Hoop and strip....................- 


Tubes, pipes and fittings. ........... 
Castings and forgings, rough......... 
Total semimanufactures..........- 


Metal including alloys: 
GPHD i-e eee Sere te sete ees oe 
Unwrought..........................-.-. 


Semimanufactureee s 
Magnesium metal, including alloys, all forms 
Manganese: 

re and concentrate 


ury p 
Molybdenum metal, including alloys, all forms 
Nickel: 

Matte, speiss, and similar materials 

Metal, including alloys: 

Scrap TONO PUR cnet tae eels lah UN 
Aer ee eee ok 
Semimanufactures................-.--.- 


Platinum-group metals and silver: 
Waste and sweepings............- kilograms. - 
Metal, including alloys: 
Platinum-group F troy ounces. . 
Silver thousand troy ounces. . 
Tin metal, including alloys: 
Scrap. 
983 


See footnote at end of table. 


1966 


70 
5, 580 


69, 890 
132 


23, 669 


NA 
8, 658 


39,104 
19,809 


70,154 


231,363 
453,390 


64,'140 


11,529 
11,189 


65,680 
388 


888,279 


1,189 


115 
11,887 


1,439 
137 


488, 562 


265 
609 
8 


61,374 
1,875 


188 
271 


1967 


86 


3 
8,986 
23,128 


55,524 
7,728 


24, 021 
19, 968 


56,698 


234,780 
465,625 


18,247 


6,567 
9,024 


66,076 
607 


855,926 


992 


31 
11,734 
1,063 
96 


584, 704 


221 
609 


Principal sources, 1967 


NA. 

NA. 

Canada 3,409; U.S.S.R. 1,512. 
Turkey 40,816; U.S.S.R. 17,465. 
NA. 


NA. 
NA. 


NA. 

United States 2,184; Sweden 
1,010; United Kingdom 719. 

Sweden 5,710; West Germany 
4,638; Belgium-Luxembourg 


4, 523; Canada 2,300. 
NA. 


NA. 


Denmark 15,871; Sweden 5,265. 

Finland. 8,437; Sweden 4,553; 
West Germany 8,186. 

Netherlands 52,653. 


France 61,856; West Germany 
54,152; Sweden 35,465. 

United Kingdom 113, 505; Sweden 
95,558; West Germany 92,608. 

Belgium-Luxembourg 41 ,861; 
France 9,302; West Germany 


7. 
Unſted Kingdom 2, 524; West 
Germany 1, 962; Austria a 157. 
Belgium-Luxembourg 4 
Sweden 1,264; UE e 
dom 1, 165. 
West Germany 26,219; United 
Kingdom 12,049; Sweden 10,745. 
Unit Kingdom 271. 


NA. 


NA. 
Peru 2,997; Denmark 2,620; 
Republic of South Africa 2, 088. 


N 
NA. 


Ghana 278,985; Guyana 70,530; 
A oaa 46,148. 


NA. 
NA. 


Canada 52,810. 


NA. 

United Kingdom 227. 

United Kingdom 180; West 
Germany 107; Sweden 49. 


NA. 


NA. 
NA. 


NA. 

United Kingdom 272; Nether- 
lands 99; Denmark 91. 

United Kingdom 844; Nether- 
lands 47. 
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Table 3.—Norway: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 


Zine: 
Ore and concentrate 


OXIGG 202 Se a ee y ES ELE 
HERI including alloys: 


Other: 
Ore and concentrate. .-..-------------------- 
Ash and residues containing nonferrous metals. 
Oxides, hydroxides and peroxides of metals, 


n.e.s. 
Metals, including alloys, all forms: 
Metalloids............................. 
Alkali, alkaline-earth, and  rare-earth 
ee 
phoric alloys......................- 
Base metals, including alloys, all forms, 
n.e.8. 
NONMETALS 
Abrasives: 
Pumice, emery, natural corundum. ........... 
Grinding and polishing wheels and stones 
JJJöĩÜ—ÜqðU ⁵ðÜ y pea as Nu et: 
Barite and wither ite 
Boron materials: 
Crude, natural borates...................... 
Oxide and acid............................- 


Chalk 
Clay and clay producta: 
Crud e clays: 


Fuller's earth, dinas, chamotte........... 
Kaolin 


Nonrefractory......... value, thousands. . 


Cryolite and chiolite...........................- 
Diamonds: 
Gem, not set or strung............... carats.. 
Industrial. .........................- 
Diatomite and other infusorial earth 


Crude: 
Nitrogenoun s 
FPRosphst ieee RE 


Manufactured: 
Nitro enou nen EE[Eß wen iana 


Pigments, mineral: 
Natural erude:e Lec. ll. 
Iron oxides, processed....................... 
Precious and semiprecious stone kilograms... 
except a including synthetic stone, dust 
and powder. 
Salt and brine.............. ......-...-.-ll.l-- 


See footnote at end of table. 


1966 


147 


226 ,090 


475 
1,832 


157,608 
97,441 
2 8 


306,897 


1967 


316 


238 , 569 


316 
6,768 


177,968 
21,638 
3 


Principal sources, 1967 


Sweden 47,810; Australia 18,684; 
aneda 15,053. 


Sweden 808. 

Poland 1,254. 

France 801; Belgium-Luxem- 
bourg 717. 


NA. 
NA. 
Canada 3,409; U. S. S. R. 1.512. 
NA. 


NA. 
NA. 
United Kingdom 2,284. 
NA. 


NA. 
NA. 
N 


Sweden 11,400; United oe 
8,628; Denmark 8,280 

Sweden $848; Denmark $680; 

wa n $480. 


NA. 
U.S.S.R. 198,737; Morocco 
20,972. 


NA. 

Belgium-Luxembourg 5,799. 

Spain 92,779; France 44,348, 
West Germany d 5667. 

N Y visitas 21, 68 


Na A. 
Denmark 10, 855. 
NA. 
NA. 
NA. 


NA. 
NA. 


Netherlands 111, 102; Spain 
58,681; United King lom 
34,476; West 9 31,795. 
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Table 3.—Norway: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
NONMETALS—Continued 
Sodium and potassium compounds: 
Caustic soda...........-._.------------ eee 10,441 18,106 NA. 
Caustic potash, sodic and potassic peroxides... 1,390 1,478 NA. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Caleareous E — .- 2. lll... 808 286 NA. 
IP Y. lm OTT wr. E 816 1,884 NA. 
Other. ocio ume ͤ 8 898 874 NA 
Worked, all types 1,674 792 NA 
Dolomiteeeee 4,693 2,977 NA. 
I ³⁰w¹ͤmĩAA ͤ c Dori 1,358 1,451 NA. 
Gravel and crushed rockæ4k k 3,425 14,900 NA. 
Limestone. :...llaol2eduzlnuztucascesscect 181,070 224,681 NA. 
Quartz and qua uartzite....-----------2----2-- 14,356 48,089 NA. 
wand, excluding metal bearing 140, 408 138, 911 NA 
"Elemental Jy%Ś!!!ũũ NEN S 41,618 37,751 uec] States 28,779; France 
Sulfuric acid............................... 19,155 1,436 NA. 
Tale, steatite, soapstone, and pyrophyllite......... 4,889 4,410 NA. 
Other nonmetals, n.e.s.: 
F ⁰˙Ü¹⁰AA owe AA ru ciue 42,070 69,143 West Germany 47,285; France 
Slag, dross and similar waste, not metal bearing. 88,808 48,096 Sweden 26,945. 
Gries and hydroxides of magnesium, strontium, 152 181 NA. 
and barium. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural...................- 1,633 1,622 NA. 
Carbon black and gas carbon. ..................- 8,088 8,829 NA. 
Coal and coke, including briquets: 
Anthracite and bituminous coal. ............. 972,067 421,575 United States 227,348; United 
Kagon 87,523; Poland 
Lignite and lignite briquetss NA 143 NA. 
Coke and semicoke. .......................-..... 741,916 680,981 United Kinguom 455,128; West 
Germany 71,464. 
Gas, hydrocarbon.............. value, thousands.. $27 $4 A. 
Teat, including peat briquets and litter 2,308 2,624 Sweden 2,551. 
etroleum: 
Crude and partly refined...... thousand tons.. 2,984 9,192 Libya 964; Kuwait 398; Saudi 
| Arabia 883. 
Refinery products: 
Gasoline (including....... thousand tons 511 596 Netherlands 182; United King- 
natural). dom 152; France 64. 
Kerosine and jet fuel do.... 840 825 ron 53 164; Nether- 
ands 92. 
Distillate fuel oil................. do.. uj 2,929 2,822 United Kingdom 929; Nether- 
Residual fuel oil do.... lands 840; U.S.S. R. 485. 
Lubricants............-........- do 54 55 United Kingdom 28: United 
States 10; N etherlands 8. 
Other, bitumen do 291 272 NA. 
r Revised. NA Not available. 


COMMODITY REVIEW 


METALS 


Aluminum. 
aluminum increased by more than one- 
third in 1968, compared with those of 
1967. This was due mainly to operation of 
a new smelter at Karmgy, and to expanded 
production facilities at Sunndalsgra and 
Mosjgen. The plant at Karmgy, operated 
by A/S Alnor (owned 51 percent by Norsk 
Hydro-Elektrisk Kvaelstof A/S (Norsk 
Hydro) and 49 percent by Harvey Alu- 
minum Co.), had an annual production 


capacity of 80,000 tons of aluminum 
and was officially opened in June. At 
Sunndalsøra, a new potline, having an 
annual production capacity of 66,000 tons, 
was completed late in the year by Ardal og 
Sunndal Verk (ASV). At Mosjgen, an 
increase of approximately 23,000 tons in 
smelter capacity was apparently achieved 
early in 1968, as output of aluminum for 
the year was close to the planned annual 
capacity of 86,000 tons. The Mosjgen 
plant was operated by Mosjgen Aluminium 
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A/S (Mosal), owned jointly by the 
Aluminum Co. of America (Alcoa) and 
the Norwegian firm, Elektrokemisk A/S 
(Elkem). 

By yearend, total Norwegian capacity 
was nearly 550,000 tons of aluminum an- 
nually. This was expected to increase to 
more than 700,000 tons by 1972. In 1968, 
ASV began a $48 million modernization 
program at Ardal which was designed to 
increase annual productive capacity by 
70,000 tons by the end of 1971. Expansion 
of capacity at Karmgy, to 120,000 tons 
annually, was reportedly already underway. 
At Lista, on the southwest coast midway 
between Stavanger and Kristiansand, Mosal 
was building a smelter with an initial 
capacity of 30,000 tons, scheduled for com- 
pletion by 1971. 

The Norwegian Government, which con- 
trolled about 30 percent of domestic pro- 
duction capacity, continued to protest the 
construction of aluminum smelters in the 
United Kingdom, on the grounds that 
investment grants allowed by the British 
Government for such projects constituted 
an unfair subsidy which would lead to 
dislocation of normal trade between the 
two countries, in violation of Article 13 of 
the EFTA convention. This was denied by 
the British Government, which stated that 
the investment grants were not a special 
privilege extended to the aluminum indus- 
try, and that imports of aluminum from 
Norway (about 115,000 tons annually) 
would not be lessened. In a third view, an 
Elkem official said that new smelters built 
in the United Kingdom or West Germany 
did not threaten existing Norwegian indus- 
try, but they would reduce marginal profits 
and would affect plans for establishing new 
smelters in Norway. 

In other developments, both Alcoa and 
Elkem acquired significant shares in British 
and Dutch producers of aluminum semi- 
manufactures in 1968. In the United King- 
dom, each company purchased 25 percent 
of the share capital of Imperial Aluminum 
Co. (IMPALCO) from Imperial Chemi- 
cal Industries, Ltd. In previous years, 
IMPALCO has been a large purchaser of 
aluminum from the Mosjgen smelter, and 
the company’s annual requirements of 
30,000 tons will probably now be supplied 
by Mosal. A similar transaction was con- 
cluded with Lips Aluminum N.V., the 
principal Dutch producer. Elkem’s entry 
into the EEC market area was reported to 
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be the first to be gained by the Norwegian 
aluminum industry. 

By an agreement between ASV and Det 
Norske Zinkkompani (DNZ), a plant for 
the production of aluminum fluoride will 
be constructed in Norway by early 1970. 
The plant will be located adjacent to 
DNZ’s zinc smelter at Eitrheim and will 
have a production capacity of 20,000 tons 
annually. DNZ will supply sulfuric acid 
and ASV will supply aluminum hydrate 
and imported fluorspar. DNZ is jointly 
owned by Boliden AB of Sweden, and 
Compagnie Royale Asturienne des Mines 
of Belgium. 


Iron Ore.—Production of iron ore 
reached new records at each of the princi- 
pal mines in 1968, in response to rising 
demand from domestic and foreign con- 
sumers. As compared with 1967 levels, 
domestic consumption increased by about 
100,000 tons, while exports rose 15 percent 
to 2.74 million tons. A/S Sydvaranger, the 
principal producing company, continued 
to account for about 60 percent of the 
national output and 85 percent of all ex- 
ports. The Rana mine of A/S Norsk 
Jernverk produced 865,000 tons of mag- 
netite and hematite concentrates, while the 
Fosdalen and Rgdsand mines produced 
386,000 tons and 162,000 tons, respectively, 
of magnetite concentrates. 

The Sydvaranger Co. expected to pro- 
duce 2.4 million tons of concentrate in 
1969. Most of the planned output was sold 


in advance, reportedly at prices slightly 


below those of 1968. The 1969 output was 
expected to include 200,000 tons of pellets, 
from the company's 1.2-million-ton-capacity 
pelletizing plant which was scheduled for 
completion in September. The plant was 
being constructed by Fried. Krupp 
G.m.b.H. of West Germany, and will use 
the “grate-kiln” pelletizing process devel- 
oped by the Allis-Chalmers Co. of Milwau- 
kee, Wis. 


Ferroalloys.—Most of the increase in 
output of ferroalloys in 1968 was reportedly 
due to rising production from plants of the 
Elkem Co. at Salten (ferrosilicon) and at 
Porsgrunn (ferromanganese). 

In 1968, Elkem was building another 
furnace at Salten which will increase the 
works’ production capacity for ferrosilicon 
to 80,000 tons annually in 1970. In eastern 
Norway, A/S Hafslund had nearly com- 
pleted construction of a new furnace at 
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Skjeberg by yearend. The latter plant will 
have a production capacity of 35,000 tons 
of ferrosilicon annually when it reaches full 
production in early 1969. In other devel- 
opments, Highveld Steel and Vanadium 
Corp. Ltd. of South Africa acquired world- 
wide rights to a Norwegian process for the 
conversion of vanadium-slag to ferrovana- 
dium. The process was believed to be that 
developed by Christiania Spigerverk (CS), 
a privately owned iron and steel firm in 
Oslo. Bremanger Smelteverk, a subsidiary 
of CS, produced vanadium-slag for several 
years before concentrating on production 
of ferrovanadium in 1967. The company’s 
exports of ferrovanadium increased from 
22 tons in 1966, to 640 tons in 1968. The 
source of vanadium is magnetite concen- 
trate from the Rødsand mine at Nesset. 
Exports of ferroalloys in 1968 increased 
by 118,000 tons compared with those of 
1967. Exports of ferrosilicon (45-percent 
basis) rose to 329,000 tons, or 61,000 tons 
more than in 1967. Gains of 23,000 tons 
and 19,000 tons, respectively, were regis- 
tered in exports of ferromanganese and 
silicomanganese. Imports of raw materials 
in 1968 included 650,000 tons of man- 
ganese ore, mostly from Ghana, and 70,000 
tons of chromite, mostly from Turkey. 


Pig Iron, Scrap, and Steel.—The increase 
in production of pig iron in 1968 was 
approximately equal to the increase in ex- 
ports. Imports of scrap were reduced to 
13,000 tons. The increase in output of 
steel was accompanied by a 33,000-ton 
reduction in net imports as compared with 
those in 1967. Total imports of steel re- 
mained close to 900,000 tons, half of which 
consisted of plates and sheets. 


Magnesium.—Increasing production of 
magnesium was accompanied in 1968 by a 
drop in exports of 3,000 tons, compared 
with 1967. However, Norsk Hydro was 
again reported to be increasing production 
capacity to 36,000 tons annually. 

Norsk Hydro and Salzdetfurth A. G. of 
West Germany will be joint partners in 
construction of a magnesium plant in north 
Germany. The plant, to be completed by 
1971, will have an initial production capac- 
ity of 20,000 to 30,000 tons of magnesium 
and 50,000 to 80,000 tons of chlorine 
annually. Raw material is expected to be 
magnesium chloride produced by Great 
Salt Lake Minerals & Chemicals Corp. 
(GSLMC) of the United States. The 
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Salzdetfurth firm is in partnership with 
GSLMC. 


Nickel.— Production of 3,159 tons of 
nickel concentrate, containing 4.78 percent 
nickel, was reported by A/S Titania at 
Sokndal in 1967. The source of the con- 
centrate was not identified, but production 
apparently continued in 1968 and 1,600 
tons were exported, presumably to Finland. 


Rare-Earth Metals.—Although  rare- 
metals are not produced in Norway, the 
metals are known to occur in many locali- 
ties, particularly in southeast Norway in 
Telemark and adjacent counties. During 
the last 2 years, geologic and laboratory 
investigations have been carried out on 
various deposits by a group of Norwegian 
mining and metallurgical companies, with 
the assistance of the Norwegian Scientific 
Research Council and the Institute for 
Atomic Energy. A/S Megon, a development 
company formed by 10 firms, is now 
evaluating the economic potential of the 
rare-earth deposits, particularly those con- 
taining yttrium and europium. 


Titanium.—A/S Titania was increasing 
production capacity for ilmenite concen- 
trate at Tellnes and Sokndal to 500,000 
tons annually. The expansion was scheduled 
for completion in the fall of 1969. Produc- 
tion capacity in 1968 was 430,000 tons 
annually. 

Exports of concentrate in 1968 totaled 
396,000 tons. 


NONMETALS 


Cement and Other Construction Mate- 
rials.—Apparent domestic consumption of 
cement remained stationary in 1968 but 
exports increased by 227,000 tons com- 
pared with those of 1967. Norway was 
reported to account for 50 percent of all 
exports of cement from West European 
countries. 

In September, the three Norwegian 
cement companies announced their deci- 
sion 9 merge. The new company, A/S 
Norcem, will have a total output capacity 
(including clinker) of about 2.7 million 
tons annually. 


Feldspar.—A large flotation plant, for 
production of potassic and sodic feldspar 
and quartz, was completed at Lillesand 
in mid-1968 by the H.Bjgrum company 
in association with Belgian and West Ger- 
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man firms. Initial production capacity of 
the plant was approximately 50,000 tons 
of feldspar and 25,000 tons of quartz 
annually, but production can be easily 
doubled. Raw materials are quarried from 
pegmatite dikes which contain proved re- 
serves of about 20 million tons of crude 
ore. The feldspar products will be marketed 
under the name “Norfloat.” 

The producing company, K /S Bjørum- 
Sibelco-Quarzwerke A/S & Co., is owned 
50 percent by H. Bjgrum and 25 percent 
each by Sabliéres et Carriéres Reunies S.A., 
of Antwerp, and Quarzwerke G.m.b.H. of 
Cologne. The latter companies own works 
in most Common Market countries, Spain, 
and Switzerland and are major suppliers 
of silica sand to the European glass and 
ceramic industries. 


Pyrite and Sulfur.—The steady decline 
in production of pyrite since 1963 was 
reversed in 1968 as production began in 
midyear at the new Tverfjellet mine near 
Hjerkinn. The mine was expected to pro- 
duce about 200,000 tons of pyrite in 1969, 
enough to compensate for anticipated loss 
of production at the Stordg, Folldal, and 
Vigsnes mines and to raise the national 


output to around 800,000 tons. The old 


Folldal mine, 30 kilometers east of 
Hjerkinn, was reportedly exhausted in 
mid-1968 and the Vigsnes and Stordg mines 
were expected to close soon. 

Pyrite production, by mine, in 1966 and 
1967 was as follows: 


: Production 
Mine 
1966 1967 

Lékken.................. 225,551 202,268 
Skorovas...-....-------- 165,720 137,450 
Sulitjelma..............- 78,492 19,147 
Folldal.................- 61,307 67,010 
Stord¢ 6 SA cc ei f 60 ,607 58,705 
Killingdal................ 24,280 28,200 
Bleikvassli...............- „431 22, 574 
Fosdalen ss 15, 265 20, 159 
Vig snes „047 14,262 

e Nord- 
orge A/S............- 6,798 7,088 
Total..........-.-.- 677,498 636,868 


Output of sulfuric acid was expected to 
increase in 1969 as most of the pyrite pro- 
duced at Tverfjellet was scheduled to be 
used for acid production at Sarpsborg. The 
increased domestic supply of pyrite ap- 
peared responsible for the decline in im- 
ports of elemental sulfur, which dropped 
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to 25,000 tons in 1968. At the same time, 
exports of pyrite rose to 522,000 tons. 


MINERAL FUELS 


Coal and Coke.—The reduced output of 
coal in 1968 from Norwegian mines in 
Spitzbergen, the lowest in 10 years, ap- 
peared to be due to marketing problems. 
Exports to West Germany in 1968 dropped 
to 67,500 tons, half the level of 1967, and 
only 60,000 tons were scheduled for ex- 
port in 1969. Most of the output continued 
to be shipped to the state-owned coke- 
works at Mo-i-Rana in north Norway, 
where it must be blended with higher 
grade, imported coal in order to make 
acceptable coke. In 1968, the cokeworks 
consumed an estimated 240,000 tons of 
Spitzbergen coal while producing about 
300,000 tons of coke and 50,000 tons of by- 
product ammonia. Approximately 220,000 
tons of the Spitzbergen product was sched- 
uled for delivery to Mo-i-Rana in 1969. 

Imports of coal and coke increased in 
1968,. to 537,000 tons and 692,000 tons, 
respectively. 


Oil and Gas Exploration.—A promising 
gasfield (Cod Field) was discovered 150 
miles southwest of Stavanger in 1968 by 
the Phillips exploration group. The field 
is close to the offshore boundary between 
Norway and the United Kingdom. The 
discovery well was completed on June 15; 
tests indicated a daily flow of 40 million 
cubic feet of gas and 2,000 barrels of 
51° API gravity condensate. A second well, 
drilled about 1 mile west, yielded similar 
flows, while a third well, drilled 2 miles 
south of the discovery hole, was essentially 
dry. While the field appeared to contain 
gas in commercial quantities, difficult 
marketing problems are faced and an 
investment of about $200 million may be 
necessary to build pipeline facilities and 
bring the field into production. A sub- 
marine trench, up to 60 miles wide and 
2,500 feet deep, lies between the gasfield 
and the Norwegian coast. Marketing the 
gas in Denmark or the United Kingdom 
would apparently require 150 to 200 miles 
of pipeline. These problems were still being 
evaluated and no announcement of gas 
reserves had been made by yearend. 
Participants in the discovery group include 
Phillips Petroleum (37 percent), Petrofina 
of Belgium (30 percent), Petronord, in- 
cluding Norsk Hydro (20 percent), and 
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Agip (Ente Nazionale Idrocarburi) of 
Italy, (13 percent). 


The Phillips group also found gas shows 
in a hole drilled 19 miles north of the 
Cod Field, in a separate geologic structure. 
Eight other companies were active in ex- 
ploration of the Norwegian offshore areas 
but no other discoveries were announced. 


Exploration of continental-shelf areas be- 
tween Norway and the Spitzbergen Islands 
was continued by Norsk Polar Navigasjon 
A/S, a state-owned company. The com- 
pany announced plans to begin drilling in 
the Hornsund area of West Spitzbergen in 
1969. Negotiations were underway between 
the Norwegian and Soviet Governments 
for establishing a subsea boundary in the 
Arctic. 


Crude Oil Refining.—The new Sola re- 
finery of A/S Norske Shell was inaugurated 
in April 1968. The plant has a processing 
capacity of 2 million tons annually and 
will produce motor gasoline, kerosine and 
jet fuel, gas and diesel oils, and fuel oil. 
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The completion raised Norwegian process- 
ing capacity to 6 million tons annually. 
The other refinery, south of Oslo at Slagen, 
is operated by A/S Norske Esso. 

Imports of crude oil in 1968 rose to 
4,926,000 tons, a 54-percent increase com- 
pared with those of 1967. The increased 
refinery output was largely consumed on 
the domestic market. 

Domestic consumption of petroleum 
products in the last 2 years is shown in 
the following tabulation, in thousand metric 
tons: 


1967 1968 

Aviation fuels 153 188 
asoline_._.....-.-..-..--... 769 807 
Kerosine_............--..-.-. 210 262 
Gas / diesel oil_._.......-.-.-- 1,850 2,040 
Residual fuel oil. ............. 2,001 2,067 
Other RCEcscLS 451 615 
// AA 5,484 5,979 


Source: Organization for Economic Cooperation 
and Development (OECD) (Paris). Provisional Oil 
Statistics, 4th Quarter 1968. 
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The Mineral Industry of Pakistan 


By Charles L. Kimbell ! 


Through 1968, Pakistan continued to be 
a minor world producer and consumer of 
mineral commodities, and aside from its 
extensive, largely undeveloped natural gas 
reserves, had few known mineral resources 
of economic significance. Existing mineral 
industry operations, however, were of some 
importance to the national economy, con- 
sidering the sizable trade deficit and large 
population. More important, plans have 
been made to provide a greater share of 
mineral requirements from domestic re- 
sources and to obtain as much needed 
imports as possible in a crude form for 
processing within Pakistan. 

The inadequate mineral resource base 
problem that faces Pakistan as a whole is 
even more pronounced when the Eastern 
area of the country is considered alone. 
Aside from its roughly 20-percent share of 
total gas reserves, a preponderance of total 
kaolin deposits, some marginally economic 
limestone, and deep-lying coal resources, 
East Pakistan has no significant known min- 
eral reserve base but is the home of 54 
percent of the total 120 million Pakistan 
population. The distances separating the 
Eastern and Western areas—almost 1,000 
air kilometers across India and about 5,000 
kilometers by sea— mitigate against inter- 
area trade, particularly in the case of low 
unit value commodities such as cement, 
gypsum, and other construction materials 


which are among the few mineral items 
that West Pakistan has in abundance. 

Problems of food have been of paramount 
concern to the Government, as reflected by 
the massive fertilizer plant construction 
program (most plants utilizing Pakistan's 
gas resource) and by Government hopes 
to desalt extensive areas of the Indus Basin 
through application of ground gypsum. 
Government planners have also stressed ex- 
pansion programs for steel production and 
oil refining, increased use of natural gas 
as fuel (where possible replacing imported 
oil), stepped up search for domestic oil 
reserves, and alleviation of East Pakistan's 
acute cement shortage. 

Official sources credit crude mineral ex- 
traction with a contribution of $35 million? 
to the gross national product of $13,189 
million recorded provisionally for the fiscal 
year ending June 30, 1968 (comparable 
figures for the previous fiscal year were 
$34 million and $12,223 million). Value 
added from mineral processing, including 
production of steel, fertilizers, cement and 
refined oil, was clearly much larger than 
that of crude output. It has been indicated 
that the nation's petroleum operations will 
provide almost 14 percent of the total 
$1,447 million Government revenue in the 
1968-69 fiscal year, chiefly from duties 
and special surcharges. This figure ex- 
cludes retail sales taxes and duties on 
petroleum industry equipment. 


PRODUCTION 


Pakistan's mineral industry as a whole 
in 1968 surpassed its 1967 performance. 
Notable gains to new highs were recorded 
for bentonite, cement, dolomite, phosphate 
fertilizer, salt, and refined petroleum and 
natural gas. Crude oil output exceeded that 
of any past year except 1965. Steel ingot 
output also apparently established a record 


although the country's only plant of any 
consequence failed to approach its 150,000- 
ton rated annual capacity. Output of 
bauxite, barite, fire clay, limestone, kaolin, 


1Physical scientist, Division of International 
Activities. 

? Where necessary, values have been converted 
from Pakistan Rupees (PRs) to U.S. dollars 
at the rate of PRs 4.76 = US$1.00. 
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celestite, silica sand, and aragonite also 
increased compared with that of 1967. 
Despite pressure to raise output, urea and 
ammonium sulfate producers did not quite 


Table 1.—Pakistan: Production of mineral commodities 
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1968 


(Metric tons unless otherwise specified) 


Commodity ! 


METALS 
Aluminum, bauxite, gross weight. —- 
Antimony, mine output, metal eontentnnkk 
Chromium, chromite, gross weight 
Iron and steel: 


Steel ingots and castin 
Lead, mine output, metal content *.................... 
Manganese ore, gross weig 


Kaolin (china clay) ...................-......-... 
Fertilizer materials, manufactured: 


enous, nitrogen content 
tic, gross weighgnnltl... 
Magnes! Slg DNE thousand tons 


N atron, manufactured (soda ass) 
Pigments, natural mineral, ochers. . ..................- 
Quartz and related materials, silica and. 


Salt: 
O...- 


Total. Lancome . wewaaes do.... 
Stone, sand and gravel, not elsewhere specified 

menn stone, calcareous, aragonite and ordinary 
Crushed and broken, limestone and other calcareous 

thousand tons.. 

Other (use not specified), dolomite................- 

„ minerals, celestitꝶ -2-22-22 

j| NA CR un %⅛˙¾ mdr ⁊ð ß 88 


Coal, all grades thousand tons 
Gas, natural, sales million cubic feet. 
Natural gas liquids. ........ thousand 42-gallon barrels.. 
Petroleu m: 

Crude .d; do.... 

Refinery roducts: 
Gasolinnee ee do.... 
Kerosine and jet fuel do.... 
Distillate fuel oil...................... do 
Residual fuel oil. do 
Lubriceantss ------ -Á .-- do 
GCC ͤͥ⁰Ü¹0¹AAAAÜ A eee ae do 
Refinery fuel and losses do 
ĩĩõ§ĩ5ͤb60éê'E ³ do 

* Estimate. P Preliminar 


1964 


000 
r 971 


4 
81,800 


159 
r 26,882 


197 
194 


891 


1966 


r 15,805 


11,823 
r 1,449 


3 158,184 


3 62,889 
9,000 
149 

528 


494 


r 10,624 
r 1,948 
428 ' 


NA 


19,266 ‘20,088 


NA Not available. 


r 21,272 


5,485 
2,758 


172 ,682 
69,926 
5,878 
r 100 

r 786 
NA 
28, 051 
548 
86,684 
r 261 

r 208 
469 


r 18,163 


r 2,298 
492 


88 
18,262 
22, 575 

2, 989 


207, 859 
85,241 


9 
61,444 


245 
446 
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equal their record 1967 performance; pro- 
duction of chromite and soapstone declined 
slightly while that of gypsum and ocher 
fell precipitously. 


1In addition to the commodities listo listed, Tod star produces a variety of additional crude construction ma- 


terials (clays, gravels, sand and stone) as well as steel semimanufactures, but 


2 Data are for urea and ammonium sulfate; ammonium nitrate is also prod 
for this commodity for 1966, 1967, and 1968 ‘owing to Pakistan Government restrictions. In the year ending 
June 80, 1965, output of ammonium nitrate totaled 76,086 tons (gross weight) with a nitrogen content of 26,630 
tons. . (Comparable figures for year ending June 30, 1964, were 61,289 tons and 21,451 tons, respectively.) 


Data for. 1 ending June 30 of year stated. 
‘ Total of 


„ but 


ted figures only; no allowance has been made for unreported dead fuels and losses. 


data on output are not available. 
ta are not available 
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TRADE 


During fiscal 1967-68, Pakistan's trade 
balance improved markedly relative to that 
of 1966—67, although the country remained 
a significant net importer as shown in the 
following tabulation: 


Value Mineral 
(million dollars) com- 

modities' 

Mineral Total share of 
com-  commod- total 


modities ity trade (percent) 


1966-06077 7 8.6 611.7 1.4 

1967-68 18. 6 656.2 2.1 
Imports: 

1966—-ͤ 67 77 274.2 1,090.4 25.1 

1967-68 210.4 977.5 21.5 
Trade balance: 

966-67 .......- —265.6 —478.7 XX 

1967-6898 —196.8 — 821.3 XX 


XX Not applicable. 


Mineral commodity exports, although re- 
maining far below mineral import value, 
increased 58 percent between 1966—67 and 
1967-68, primarily as the result of in- 
creased refined petroleum shipments as 
shown in the following tabulation: 


Commodity or Value (million dollars) 
commodity group 

1966-67 1967-68 
Chromite 0.4 10.1 
Other metallic ores 5 2 
et als .9 .2 
Cement 1.1 2.1 
Fertilizer materials 2 > 2 $ 
Petroleum products 2.1 6.5 
Che? MER 86 1.2 1.8 
Total 8.6 13.6 


! Officially reported figure; other sources indicate 
a greater quantity and value. 

The 23-percent decline in the value of 
mineral commodity imports was primarily 
due to reduced iron and steel receipts. 
Fertilizers and petroleum, the two other 
major categories, showed little overall 


change, although the opening of a major 
new oil refinery was clearly reflected in the 
sizable shift among oil imports from re- 
finery products to crude oil, as shown in the 
following tabulation: 


Value (million dollars) 


Commodity group 
1966-67 1967-68 
Iron and steel 124.0 73.5 
Other metals. ........- 29.6 283.8 
Fertilizers...........- 40.2 89.3 
^r. | Mete MU 9.3 10.2 
Crude petroleum...... 24.3 35.3 
Refined petroleum 30.2 16.3 
Other____.-.-_-.---. 16.6 12.5 
Total.......... 274.2 210.4 
Among mineral imports, quantitative 


data were available only for refinery prod- 
ucts. Total receipts of these for calendar 
1968 was of the order of 8.4 million barrels, 
of which about 40 percent was kerosine and 
jet fuel, almost 30 percent residual fuel oil 
and over 20 percent distillate fuel oil. Of 
the total, East Pakistan received almost 
85 percent. 

The marked differences in mineral indus- 
try activity and mineral material require- 
ments between the two major areas are 
mirrored in the distribution of mineral 
commodity trade. In 1967-68 West Paki- 
stan provided 97 percent of mineral com- 
modity exports and received 70 percent of 
mineral commodity imports (95 percent 
and 62 percent, respectively, in 1966-67), 
with the balance going to East Pakistan. 
While data on distribution of foreign trade 
between East and West Pakistan do not 
reflect internal trade between these two 
areas, such trade in mineral commodities 
is significant only in the case of a few items; 
specifically cement, steel, and petroleum 
products. 


3 July 1 to June 30. 
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Table 2.—Pakistan: Exports of selected mineral commodities ' 
(Metric tons unless otherwise specified) 
Commodity 1966-67 1967-68 
l includ li 9 t 105 

Aluminum, metal including alloys, semimanufacture Ss 
Chromium, ores and concentrate ꝝgʒ13)))hhhhhnunun«4«c4«4««4««õ« «444 18,499 22,529 
Iron and steel, scrap. zzz J 8 7,062 5,018 

NONMETA 
Flirt ð² yd yd LL EI C EE 2,856 8,983 
Cement, hydraulic (portland only))))ůhhů)h L2 ee eee 94,410 184,909 
Fertilizer materials, nitrogenous (urea only) jh 8,846 
CC / õ dd d ĩð EE uod QE 7, 875 
JJ CE CC e dot oh EUM RH MPa Rt SUPREMO NS 126,187 84,716 
Stone, sand and gravel, dimension stone 2ͥͤĩ :1 8 2,517 3, 892 
l MINERAL FUELS AND RELATED MATERIALS 
RU a ĩͤ ß » 
eum r roducts: 

g Gasoline so o. 2; ⁵ ⁵ Ä ERR ene thousand 42-gallon barrels.. 28 102 
P oane sna jet Eg ð K è y S E E 18 is 

istillate fuel df x 93 
Residual fuer !. coe ee ceeamecececed do 5,722 NA 


NA Not available. 


! Commodities listed had a total value of $4,721,925 in 1966-67 and $9,198,090 in 1967-68; these were 
about 55 percent and 68 percent, respectively, of total mineral commodity exports for these years. Quantitative 
data on commodities accounting for the balance of mineral commodity exports were either totaly unavailable 


or significantly incomplete. 


2 Officially reported figure; other sources indicate larger exporte, possibly under barter arrangements. 


3 In addition to commodities listed specifically, additiona 


exported, but only value data are not available. 


materials classified under these headings were 


COMMODITY REVIEW 


METALS 


Aluminum.—In March it was reported 
that the Governments of Pakistan and Iran 
concluded an agreement with Reynolds 
Aluminum Corp. (United States) for erec- 
tion of a $45 million, 50,000-ton-per-year 
aluminum plant at Arak, Iran. Pakistan, 
with a 10-percent share in the joint venture, 
will receive 10,000 tons of ingot annually 
from the plant which is scheduled to begin 
operating in 1971 on imported alumina. 

Bauxite production was reported in Paki- 
stan in 1967 for the first time since 1961 
and was continued through 1968, but it 
was not reported whether this nominal 
output was for metallurgical testing abroad 


or for use localy in a nonmetallic ap- 
plication. 


Chromite.— Pakistan's only chromite pro- 
ducer, Pakistan Chrome Mines, Ltd., did 
not achieve its planned 10-percent increase 
in output to the 30,000-ton level in 1968. 
Restrictions on movement of Rhodesian 
chromite apparently improved the com- 
petitive position of Pakistan’s output, which 
is mostly metallurgical grade material, 
stimulating the company to plan for pro- 
duction expansion. 


Iron and Steel.—The 1.2-million-ton in- 
got steel production target set for 1970 in 
Pakistan’s third 5-year plan appeared 
virtually unattainable at yearend 1968. 
Feasibility studies were under way for a 
500,000-ton-per-year plant at Karachi and 
a 1-million-ton plant at Kalabagh, but even 
the completion of the study phase was not 
expected until early 1969. The $262 mil- 
lion Karachi plant, which would produce 
flat products and billets for sale to rerollers, 
was under study by International Construc- 
tion Company of London; while the $292 
million Kalabagh plant, slated to produce 
profiles, was to be studied by a Soviet 
Government group. 

The economic viability of the recently 
opened (February 1967) Chittagong 150,- 
000-ton-per-year steel plant was questioned 
in the Pakistani press during 1968. This 
facility, operating on imported pig iron 
and local as well as imported scrap, pro- 
duced only 90,000 tons of ingot steel during 
its first year of operation. Difficulties cited 
included inadequate feedstock, staffing 
problems, and unfavorable price position 
relative to imports. Despite these problems, 
Pakistan’s Commerce Minister indicated to 
the National Assembly that improvements 
were expected and that the mill would 
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neither be shut down nor converted to a 
reroling plant, as had been suggested in 
the press. 

In November, it was reported that con- 
struction was underway on a 20,000-ton- 
per-year stainless and special steel plant 
at Karachi. This facility, which will in- 
clude three 10-ton electric furnaces, roll- 
ing mills, and a continuous casting shop, 
is owned by the Pakistani Valika group, 
which was receiving financial and technical 
assistance from Ishikawajima-Karima Heavy 
Industries of Japan. Completion was sched- 
uled for 1970. 


NONMETALS 


Barite.—Crown Mining Corporation, a 
barite mining firm operating for several 
years in the Lasbela area, completed a 
grinding plant in Karachi in September. 
Previously, the firm had sold its crude 
material to one of two other barite grinding 
companies in the country. Following com- 
pletion of the crusher, Crown Mining re- 
ported that monthly mine output reached 
1,000 tons, all trucked about 160 kilometers 
to the Karachi crusher. Át yearend, the 
firm held an export license and had sold 
some barite in Near East oil countries. 
With a company-estimated potential an- 
nual market of 41,000 tons of barite (one- 
half domestic and one-half export), Crown 
Mining was seeking a joint venture arrange- 
ment with foreign interests to obtain capital 
for mill expansion. 


Cement.—In West Pakistan, 9 plants pro- 
duced 2,282,000 tons of cement, or 97 
percent of national output; their combined 
annual capacity at yearend was 2,813,000 
tons. A $21 million, 600,000-ton addition 
to the Zeal Pak Cement factory at Ganjo 
Takkar, the plant's fifth and sixth kilns, 
was completed in March. Output in West 
Pakistan was adequate to meet not only 
needs there, but also to provide for planned 
shipment of 400,000 tons to East Pakistan 
and 180,000 tons for export during the 
year beginning July 1, 1967. 

The chromic cement shortage in East 
Pakistan continued through 1968. This 
area has but one cement plant, at Chit- 
tagong, which operated at 44 percent of 
its 150,000-ton annual capacity in 1968 
(64 percent in 1967), apparently owing 
to difficulties in obtaining sufficient lime- 
stone. In addition to its own output, and 
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receipts from West Pakistan, East Pakistan 
imported cement from other countries. 
Among the imports was a planned 150,000 
tons from mainland China during the year 
beginning July 1, 1968, in a barter deal for 
cotton and jute. 

To reduce cement import costs, the East 
Pakistan Industrial Development Corpora- 
tion had contracted in 1966 with a French 
firm for erection of a $3 million, 366,000- 
ton-per-year clinker grinding plant at Chit- 
tagong to operate on imported clinker. 
Completion, scheduled for 1968, was un- 
reported at this writing. 


Fertilizer Materials.—With 6 existing 
plants and an aggregate annual national 
capacity of about 318,000 tons of urea, 
86,000 tons of ammonium sulfate, 75,000 
tons (estimated) of ammonium nitrate, and 
18,000 tons of superphosphate, Pakistan 
had under construction or was planning 
for completion by 1970, a total of nine 
new plants and a number of additions to 
existing facilities. In West Pakistan, three 
new 340,000-ton-per-year each urea plants, 
one 150,000-ton triple superphosphate plant 
and one 600,000-ton ammonium sulfate 
and nitrate plant were programed; while 
for East Pakistan, two new 340,000-ton 
urea plants and two 120,000-ton triple 
superphosphate plants were scheduled. 
Scheduled additions to existing facilities 
would further increase national annual 
capacity by 60,000 tons of ammonium sul- 
fate, 29,700 tons of ammonium sulfate, and 
16,500 tons of urea. 

Aside from these plant developments, it 
was reported that in the Dhariala area, 
about 200 kilometers south of Rawalpindi, 
the West Pakistan Industrial Development 
Corp. commenced deep exploratory drill- 
ing of potassium chloride-containing brine 
deposits. This effort was the first in 
Pakistan aimed at production of potash 
materials. 


Gypsum.—Despite the sharp drop in out- 
put recorded in 1968, an immense potential 
market for gypsum may develop in West 
Pakistan’s Indus River Basin as a result 
of experiments in soil improvement con- 
cluded late in 1967. In a test by the West 
Pakistan Department of Agriculture with 
cooperation from the U.S. Agency for 
International Development (AID), pow- 
dered gypsum was applied to soil that had 
lain barren for 25 years because of its high 
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saline content, and a‘ profitmaking rice crop 
was raised within 7 months, despite a 
gypsum price of $25 per ton and a require- 
ment of 6 tons of gypsum per acre. The 
test indicated that the gypsum application 
need not be repeated so long as the ground 
water table is kept sufficiently low and the 
land is properly irrigated. Moreover, the 
gypsum supplier, the Ismail Industries, Ltd., 
indicated that the per-ton cost could be 
lowered to $8.40 per ton. Further experi- 
ments were scheduled, and programs were 
to be started to encourage farmers to apply 
gypsum under a plan whereby the cost of 
gypsum would be shared by the Pakistan 
Government, AID, and the farmers. Nearly 
17 million acres of Indus Basin lands are 
contaminated, and a significant increase in 
gypsum production may occur if further 
testing proves that gypsum application is 
feasible for large areas. Gypsum reserves 
are regarded as more than adequate to 
supply such a demand level (over 100 mil- 
lion tons total for all saline land), and 
development of this technique comes at a 
time when national gypsum output has 
greatly decreased at least partly because 


of Pakistan's loss of its export market to 
India. 


MINERAL FUELS 


Pakistan's total energy consumption (ex- 
cluding fuelwood and animal dung) was 
estimated at 11 million metric tons of 
standard coal equivalent (SCE) in 1968, 
compared with a reported 10,345,000 tons 
SCE in 1967. Of total 1967 energy con- 
sumption, coal provided 19 percent, oil 
55 percent, gas 24 percent, and hydro- 
power 2 percent. Of coal's share, somewhat 
less than one-half evidently was imported, 
while in the case of oil, imports accounted 
for 90 percent of the total; all gas and 
hydropower was of indigenous origin. 


Coal.—Pakistan's coal industry, with a 
generally high-cost, low-quality product 
compared with competing imported coal, 
appeared unlikely to meet the 3-million- 
ton-per-year production goal for 1970 set 
in the nation's third 5-year plan. In West 
Pakistan, where the entirety of this target 
was to be met, improvements in the 
Makerwal-Gullakhel collieries of the West 
Pakistan Industrial Development Corpora- 
tion (WPIDC) were reported proceeding 
satisfactorily at yearend, and Japanese- 
financed development at WPIDC’s Degari 
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coal mines were completed. Nevertheless, 
it appeared that immediate future -expan- 
sion of production significantly beyond the 
1967 level of 1.4 million tons is unlikely. 

Reserves in West Pakistan, where all 
production through 1968 originated, re- 
portedly total about 335 million tons, but 
much of this total is substandard in terms 
of energy yield, with a heating value rang- 
ing between 7,400 and 10,500 British 
Thermal Units (Btu) per pound. 

In East Pakistan, efforts to develop re- 
serves variously estimated at 500 million 
to 1,000 million tons in the deep-lying 
Gondwana coal seams of the Rajshahi area 
apparently continued. Plans called for sink- 
ing two 24-foot-diameter, 3,900-foot-deep 
shafts at Jamalganj, with production to 
begin sometime after 1970. 


Natural Gas.—During 1968, three gas- 
fields were added to Pakistan’s roster of 
producers. The Sui field in West Pakistan, 
traditionally the nation’s foremost pro- 
ducer and rated among the world's ten 
largest gasfields on the basis of reserves, 
remained the dominant source, as shown 
in the following tabulation: 


Output (million cubic feet) 


Field 
1967 1968 
East Pakistan 

hhatak 922 697 
Habiganj..........  ...... 476 
Sylhet............. 6,970 5,934 
ET ue.. Ganada 809 

West Pakistan: 
Dhulian (oilfield)... 5,748 5, 786 
«;—(᷑;- ANA Chesed 1,324 
Sle ss oc oe 69,653 6, 549 
Total... 88,288 91,525 


The Titus field began producing in April 
to supply Dacca and Narayangan); the 
new Habiganj field's output was entirely 
destined for use in the 9-megawatt Shahji- 
bazar gas-turbine power station, which is 
claimed to be the world's largest such 
installation. Output from the Mari field 
was used solely by the new Dahaki urea 
plant. 

Despite the steady rise in production, 
development of Pakistan's natural gas re- 
mained far short of potential. Recoverable 
reserves have been conservatively estimated 
at 20 trillion cubic feet in 16 fields, in- 
cluding 6.3 trillion cubic feet in the Sui 
field and 4 trillion cubic feet in the Mari 
field. 
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Among the fields not in production at 
yearend but slated for early development 
were the 20-billion-cubic-foot Sari field 
only 80 kilometers north of Karachi and 
the Jaldi field (reserves not yet estab- 
lished) 80 kilometers south of Chittagong. 

At yearend, a pessimistic note was 
sounded regarding rapid increases in gas 
output Expansion reportedly was being 
retarded by restrictions on imports of 
meters, regulators, and other such materials 
and more significantly by the fact that 
existing transmission facilities were very 
near to ultimate capacity. Even if work was 
started immediately, additional facilities 
would not be available before mid-1971. 
Presumably such restrictions would not 
apply to addition of single industry con- 
sumers such as the Shahjibazar powerplant, 
but hoped-for expansion in home use and 
small industry use in Karachi would be 
appreciably influenced. | 


Petroleum.— Pakistan's entire 1968 crude 
oil production was derived from five fields 
in the Potwar plateau area of West Paki- 
stan. Of the 3,832,000 barrels produced, 
the Dhulain field supplied 60 percent, the 
Balkassar field 29 percent, and the Khaur, 
Joya Mair, and Tut fields together pro- 
vided 11 percent. Domestic output, small 
by world standards and far short of require- 
ments, had to be supplemented by large 
imports. In the hope of reducing the sizable 
foreign exchange expenditure, the Govern- 
ment continued to give high priority to oil 
exploration efforts. For the fiscal year 
beginning July 1, 1968, investment equiva- 
lent to $17.4 million was authorized. 

Under previously authorized exploration 
expenditures, the Tut field and the Kot 
Sarang field, both near Rawalpindi, were 
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discovered in early 1968, and the former 
was in production at yearend, while the 
test well in the latter was being deepened 
in hope of finding a more substantial 
source. 

Exploratory wells underway at yearend 
included Oil and Gas Development Cor- 
poration's third well at Kand, 80 kilome- 
ters from Karachi; the same organization's 
first wildcat in East Pakistan at Samutang 
in the Chittagong Hills; and Pakistan 
Petroleum's Pezu wildcat. The latter site is 
across the Indus River from the Meyal 
well of Pakistan oilfields in the Cambelldur 
district, which struck oil at 12,405 feet 
during 1968 and which was being deepened 
at yearend. 

Offshore exploration in the Bay of 
Bengal continued in 1968 and spudding in 
of the first offshore well was expected 
early in 1969. Pakistan Shell Oil Co., in 
which the Government holds a 25-percent 
share, has an 8,000-square mile concession 
in this area. 

Pakistan's oil refining capacity advanced 
sharply in May 1968, when the 30,000- 
barrel-per-day Eastern Refinery Ltd. Chit- 
tagong plant came on stream. This facility, 
in which 70 percent of the capital is 
from Pakistanis and 30 percent from the 
Burmah group of companies, was the first 
to be built in East Pakistan and raised 
national capacity by 40 percent to 105,000 
barrels daily. Other refineries at yearend 
were the 53,000-barrel-per-day Karachi 
plant of Pakistan Refinery Ltd., the 12,000- 
barrel-per-day Karachi plant of National. 
Refinery Ltd., and the 10,000-barrel-per- 
day plant of Attock Oil Co., Ltd., near 
Rawalpindi. 


4Gas World. V. 169, No. 4404, Jan. 11, 1969, 
p. 90. 
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The Mineral Industry of Peru 


By Robert A. Whitman ! 


The value of Peru's mineral production 
increased by nearly 10 percent in 1968 to 
$473 million, returning to about the 1966 
level. The increase was the result of in- 
creased output of most metallic minerals 
and of increased unit values for gold, silver, 
copper, lead, and iron ore. Zinc was the 
only metallic ore produced in quantity 
which declined in unit value. 

It appeared that Peru would have a 
favorable trade balance for the year. 
Preliminary figures for 1968 indicated an 
increase of 14 percent in the value of 
exports and a decrease of 23 percent in the 
value of imports. The value of exported 
minerals accounted for about 52 percent 
of the total exports. Thus the mining in- 
dustry continued to be an important reve- 
nue-producing segment of the economy. 
The austerity program initiated in June and 
July under the Belaunde Government which 
drastically curtailed imports and imposed 
new taxes began to slow the inflation. The 
fiscal reform was continued by the military 
junta which took over the Government on 
October 4. However, the flow of new in- 
vestment, considered necessary to success 
of the reform, slowed significantly. The 
new military government expropriated the 
La Brea y Parifias oilfield operated by the 
International Petroleum Co. (IPC). As of 


Gross national product (GNP) at current prices 
Populátion. —.— ß e Dee du eds 


GNP per cap 


Commodity trade: 
Exports f.o.b 


ee, ß ß ENSE 
rade balan ek 

Total mineral production: 
Mineral production as percentage of GMP 


P Preliminary. 


Cost of vin index 61966 00%0/ 8 


yearend 1968, there was no settlement of 
compensation agreeable to both parties to 
the action. This, combined with a re- 
organization of the Government, led to a 
virtual halt to the inflow of new capital 
investment. New ministries, apparently 
lacking guidelines, by yearend had not yet 
acted upon the investment plans presented 
by the mining companies. Indicators of the 
general economic progress of Peru are 
tabulated in the accompanying table as 
follows: 

Some of the laws and decrees affecting 
the mining industry, which were passed 
during 1968, follow. 

Law 16892, promulgated February 24, 
1968, extensively revised Article 56 of the 
Mining Code and, through revisions in the 
tax structure and changes in the depletion 
allowance, made the investment climate 
much less favorable for foreign capital. 
Two sections, in particular, could be sub- 
ject to ambiguous interpretation. The first 
section mentions various worker benefits 
to be decided by terms of the contract. 
The second refers to obligations of the 
mining company to establish refining and 
manufacturing entities. 


Supreme Decree 074—68-HC, published 


1 Physical scientist, Division of International 
Activities. 


1966 ! 1967 ! 1968 » ? 

HRS millions.. $5,091 $5,883 $6,001 
E EC do.... 12.0 12.4 12.8 
ee NL 8 $424 $474 $466 
OMEN REDE he 100 122.6 131 
. millions 3764 3757 $866 
3 do 3816 $819 $630 
C do... —$52 —$62 --$236 
Wer ME do 3477 $431 $478 
n 9.4 7. 7.9 


1 U.S. Embassy, Hime Peru. Semiannual Economic Trends Report (unclassified portion). State Department 


ar. 24, 1968, 2 p 


AERD A-548, E 
S. Agency for International Development. Economic Data Book, Peru. Rev. No. 244, March 1969. 
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March 28, deals with the exchange rate to 
be used for tax payments. 

On June 11, 1968, The Southern Peru 
Copper Corp. (SPCC) agreed that it had 
recovered its original investment and would 
pay the regular income tax of 51.415 per- 
cent retroactive to January 1, 1968. 

Supreme Decree 298-68-HC of August 
14, 1968, rewrote the Organic Law of the 
Mining Bank. Essentially, the new law will 
give the Bank much more freedom and 
allow it to act more dynamically in fulfill- 
ing its objective of promoting the national 
mining industry. Some of the more impor- 
tant changes are— 

1. The authorized capital of the Mining 
Bank (Banco Minero del Peru) has been 
increased from PS1,000 million to PS3,000 
million (from approximately $250 million 
to $750 million). 

2. Three new directors will be appointed, 
one each from the Ministry of Finance, 
Department of Mines, and the Engineer- 
ing Association of Peru. 

3. To assist small miners, the Mining 
Bank can either loan money at 5-percent 
interest annually for not longer than 5 
years or participate in the project in re- 
turn for rights in the mineral deposit 
concerned. 

4. The Mining Bank can now participate 
alone or with other investors in explora- 
tion, exploitation, or mechanization of 


mines or other installations or infrastruc- 


tural works. Previously the Mining Bank 
only operated concentration plants for small 
miners. 

5. The Mining Bank is authorized to 
issue and sell bonds in Peruvian or foreign 
currency which will be exempt from income 
and other taxes. 

Supreme Decree 340-68-HC required 
companies organized with foreign capital 
and which manufacture petrochemical, fer- 
tilizer, or chemical products to be estab- 
lished as Peruvian companies. They were 
obliged to offer at least 30 percent of their 
shares to Peruvians, and at least two-thirds 
of the membership of the board of directors 
were to be Peruvians residing within the 
country. 


The requirement of board membership was 
to be met within 60 days. The Peruvian 
Government could take up any stock not 
acquired by individual Peruvians. 


Supreme Decree 347—68-HC declares the 
construction industry to be of preferential 
national interest. Article 11 states that 
projects to benefit large mining programs 
must be carried out by the companies’ own 
personnel or by Peruvian construction com- 
panies. There may be some problems should 
future projects require technology or capi- 
tal equipment and investment not readily 
available in Peru. 

Supreme Decree 285—68-HC, August 9, 
1968, exempts mining concessionaires whose 
production was valued at less than $5 
million during 1967 from the payment of 
the 10 percent advance on the income tax. 

The Mining Bank sold three of its five 
custom concentrating plants to neighboring 
mining companies in 1968—La Virreyna 
in the Castrovirreyna Zone, Sacracancha 
in the Yauli Zone, and Huarochiri in the 
Huarochiri Zone. Huachocolpa (in Huan- 
cavelica) and Dorado (in Hualgayoc) con- 
tinue treating custom ores. 

Some of the factors having a negative 
effect on new mining investment are — 

1. Peru’s new foreign exchange controls 
which require all earnings from foreign 
sales to be returned to Peru and to be 
exchanged for dollar certificates at soles 
38.70 to the dollar. The controls appeared 
to contradict those provisions of Article 56 
of the Mining Code which gave control 
of their foreign exchange to the mining 
companies. | 

2. Equipment purchased outside Peru is 
subject to a 10-percent tax on the c.i.f. 
value of the merchandise. 

3. The difficulty in getting foreign ex- 
change to remit earnings and depreciation 
as these funds become disposable. 

4. A sharp tax increase from 47.8 per- 
cent to 54 percent. 

5. Depreciation must be taken in soles 
at the exchange rate prevailing at the time 
of the purchase of the equipment. 


PRODUCTION 


Preliminary production figures indicate 
that value of minerals produced in 1968 
rose by 9.7 percent over that for 1967. 
Principal gains in value occurred in gold, 


silver, copper, molybdenum, tungsten, and 
iron. There was an increase in the output 
of all metals and metallic minerals except 
gold, bismuth, cadmium, and iron. This 
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is based on preliminary information ob- 
tained from the Ministry of Energy and 
Mines. There were no figures available for 


nonmetallic mineral production. 


Production figures for metals in Peru 
essentially represent a calculated recover- 
In calculating recoverable 
metals, the Peruvian Department of Mines 


able content. 


Table 1.—Peru: Production of mineral commodities 
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reportedly has deducted from the assayed 
metal content of the ores and concentrates 
9 percent for copper and lead, 10 percent 


for zinc, iron, manganese, molybdenum, and 


(Metric tons unless otherwise specified) 


tungsten, and 35 percent for arsenic, bis- 
muth, cadmium, and tin. These deductions 
were based on average recoverability ex- 
perience. 


Commodity 1964 1965 1966 1967 1968 » 
METALS 
Antimony: 
Mine output, metal cóntent........... 682 647 672 742 816 
Mell... E AE 884 297 872 825 352 
Arsenic, white 621 500 365 270 1,227 
Bismuth: 
Mine output, metal content........... 739 808 759 810 797 
Mee!!! ee malQswenEa 721 745 747 774 797 
Cadmium: 
Mine output, metal content........... 227 827 802 444 271 
n 8 197 215 200 151 172 
Copper: 
ine output, metal content..........- 176,445 180,336 176,894 190,511 218,481 
Cement... oua sone REA ae EE 885 5610 8 NK 
Peed rtr sole some 668 638 658 660 728 
etal: 
Blister, including secondary....... 114,246 118,161 118,102 121,701 147,624 
GS Refined, including secondary 87,821 40,461 37,974 35,010 
old: 
Mine output, metal content * 
troy ounces.. 92 , 508 105, 183 94, 978 84,636 82, 512 
Metall — 48,447 45,671 40,285 48,119 40,574 
Indium metal................. kilograms.. ......... ........-.- 541 160 812 
Iron and steel: 
Iron ore and concentrate 
thousand tons 6,528 7,104 7,787 8, 586 8, 544 
Pig Eon (excluding blast furnace ferro- 
7 ( thousand tons 27 20 r 12 81 NA 
Steel, ingot and casting do.... 82 94 80 80 105 
Mine output, metal content......_...- 150, 674 154,844 144,760 159,621 167,798 
Metal, including secondary........... 89,724 86,807 88 , 762 81,815 88,871 
e 
re and concentrate, gross weight 372 990 798 1,078 7,163 
EVO I DECUS ONT 167 446 857 488 2,482 
Marcus mE output, metal content 
76-pound flasks. . 8,275 8,117 8,166 8,128 8,119 
Molybdenum, mine output, metal content. 895 680 672 598 809 
ente elemental........... kilograms 7,619 8, 602 5, 956 4, 810 5,766 
ver: 
Mine output, metal content 
thousand troy ounces. . 84,419 36,470 32, 841 82,107 86,020 
Metal, including secondary do.... 22,850 21,071 19,930 19,826 20,685 
urium, elemental.......... ilograms. - 21,209 16,350 17,987 14,828 16,017 
Thallium, metáül.. AA 5 Gosau ( LES 100 50 DO 2uzensius 
Mine output, metal content 
long tons 86 49 87 65 99 
Metal, including secondary. .... //) ͤ , ĩͤͤͤm ]³‚⁰ . ˙· es 5 
LIUM 'mine output, metal content..... 807 379 346 382 509 
e: 
Mine output, metal content 286, 660 254,496 257,819 304 , 799 809 ,099 
Metal, including secondary. .........- 61,920 62,932 68,450 63,352 68,032 
NONMETALS 
( ò ²˙V]n.. ͤ y y see 125, 420 110,771 116,645 110,000 66,642 
Cement, hydraulic........ thousand tons.. 818 ,017 11,069 1,042 1,098 
‘Bentonite — — ³·Ä¹ “ 603 5,020 1, 668 17, 000 NA 
FF ——A—VT0ATT EE 10, 006 9,493 8,500 5,233 4,020 
KOON ocn uoneuon ioe wee 330 390 111 nen re 1,024 
Ser ceeds 260 , 567 290,520 290,000 820,000 47,914 
Disto mie ; 471 , 580 8,736 ,998 
Feldspar.........................-...-- 850 941 478 2,500 1,889 


See footnotes at end of table. 
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Table 1.—Peru: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 » 
NONMETALS—Continued 
Gypsum: 
Ai... ³ĩͤ a 50,036 16,830 68 , 840 65, 000 NA 
ei, ⁵ĩ⁴çdĩ ͤ y 32, 869 39, 929 NA NA NA 
III.... Ears 92,488 NA NA NA 7,659 
Phosphate, guanoo 205,099 169,897 55,505 64,891 82,947 
cds /r -2-2-2-2 182 ,887 187,581 172,997 140,660 182, 161 
tone: 
Dimension, marble. ................- 1,188 1,549 1,000 NA 1,058 
Crushed and broken: 
Dolomite...........-.....-....- 1,500 2,204 2,942 4,800 5,999 
Gravel and sand. .thousand tons 1,482 1,732 2,477 2,010 2,219 
Limestone............-...- do.... 1,438 1,960 1,685 1,900 NA 
Quartz and marble.............- 800 500 ......... NA NA 
Sie... ⁵ m ane nA 69,757 69,383 60,000 55,000 61,310 
Tale and related materials: 
Prophvibte VVV 3, 592 4, 192 8,8865 4,469 NA 
Tale s o ewe yt oa 170 285... 8 NA 806 
Coal ERAL FUELS AND RELATED MATERIALS ‘ 
oal: 
Anthracite........-.-.---.-_-.---.-- 81,737 7,780 18 ,684 5,000 NA 
Bituminou ss 115,347 121,200 140,988 170, 048 290,980 
Coke, all types 25,568 27,402 84,927 41, 202 41,727 
Gas, natural........... million cubic feet. 58,681 63,652 58,720 56,904 75,792 
Natural gas liquids 
thousand 42-gallon barrels.. 1,082 1,156 1,092 1,095 627 
Petroleum: 
Crude oil do- 23,119 23, 068 28,027 25,857 27,056 
Refinery products: 
Aviation gasoline do.... 46 54 84 84 27 
Motor gasoline do 6,089 5,980 6,893 7,294 9,618 
Jet fuel! do.... 125 789 1,025 1,175 1,822 
Kerosi ne do 8,139 8,270 8,488 8,620 3, 886 
Distillate fuel oil.......... do 5, 958 6,254 6,087 5,688 6,695 
Residual fuel oil do 5,04? 5,481 5,778 6,154 8,1 
Lubricants do- A 84 81 76 64 
Asphalt do 12 198 284 192 161 
Mee 8 do- 8 182 94 295 779 


0 LS DNA: P Preliminary. r Revised. NA Not available. 
es. 


TRADE 


Copper contributed over half of the total ported. As in 1967, there was a definite 
mineral export value for Peru in 1967 and increase in value per unit for copper and 
1968. Five minerals listed in the table of silver, nullifying the decreases in unit values 
selected mineral exports constituted about for lead and zinc. 

96 percent of the value of minerals ex- 


Table 2.—Peru: Selected mineral products, exported (f.o.b.) 


1966 ! 1967 ? 1968 » 2 

Mineral product FO 
(fine content) Metric Value Metric Value Metric Value 

tons (millions) tons (millions) tons (millions) 
CODDOePlloll..wesgeewesuuusedue 176,138 $186 191,096 $194 199,838 $288 
ITA sete c cs sce ewm 1, 100 41 984 44 1,040 69 
T) doce S 4,858,679 53 5,814,415 68 5,421,676 65 
lE Te OERIP ecusect sccm ceases 150, 901 35 146, 079 30 155,480 81 
fr d EE 282,158 84 285,907 87 828 , 786 88 


P Preliminary. 

1 Egtadistica del Comercio Exterior, 1966, Ministerio de Hacienda y Comercio, Superintendencia Nacional 
de Aduanas, Lima, Peru. Exchange rate, 26.82 soles per dollar. 

2 U.S. Embassy, Lima, Peru. State Dept. Airgram A-250, June 25, 1969, 12 pp., 3 encl., 7 pp. 
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Mineral commodities continued to repre- 
sent slightly over 50 percent of the value 
of all Peruvian exports. The United States, 
Japan, Belgium, and West Germany repre- 
sented the major mineral markets for Peru 
and received 90 percent of the minerals 
exported in 1968. The share taken by the 
United States, 43.9 percent, was about 3.5 
percent less than in 1967. 

During 1967, the last year for which 
official import figures are available, the 
value of imports from the United States 
fell from 39 percent of the $816 million 
total in 1966 to about 37 percent of the 
$819 worth of imports for the whole 
economy. 


Value 
(million dollars) 
Mineral Total 
commodity commodity 
trade trade 
Exports 
1966 377 7 
1967... ũ ꝶ F 886 767 
1968 »..........- 452 866 
Imports: 
1966..........-- 74 816 
M o EE 96 819 
1968 ».........-- 75 680 
Trade balance: 
966...........- +3808 —52 
199 e +289 —62 
1968 9 +377 +2386 


985 
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Table 3.—Peru: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


1967 


Principal destinations, 1967 


Commodity 1966 
METALS 
Antimony: 
Ore and concentrate 1,044 704 Belgium T uzembourg 239; Argentina 191; 
apan 
Metal, including alloys, all forms 800 196 Mainly to United States. 
Bismuth, metal, including alloys, all 
e sccccscewesceeeseceecn 781 835 United States 519; France 82. 
Cadmium: 
Intermediate metallurgical 1 39 90 9 
Metal, including alloys, all forms 212 155 nied States 97; Belgium 22; Netherlands 
Copper: | | ; l 
Ore and concentrate .90,167 128,568 J ipaa ee United States 20,609; Sweden 
Matte and cement 858 765 Mainly to United States. 
Metal, including alloys: | | 
Blister 121,724 130,875 United States 80, 512; west Germany 
i 22,752; Belgium-Luxembourg 22,961. 
a Refined....................- 82,020 86,008 United States 29,416; Netherlands 5,582. 
Ore and concentrate ?. .troy ounces 43, 595 24,692 (1). 
Metal ) -------.-- 0 10, 044 1,540 (). 
Iron and steel: 
Ore and concentrate 7,679,853 8,497,147 Japan 6,816,556; United States 944,619. 
i ap oer NOI 8 10 35 Netherlands 10; Bolivia 8. 
Ore and concentrate 125,852 140,700 United States 71,869; Belgium-Luxembourg 
25,004; Japan 19,937. 
Metal, including alloys, all forms 86,831 79,762 Mainly to United States. 
Manganese, ore and concentrate ---. 192 All to Spain. 
Mercury, ore and concentrate ? 
76-pound flasks.. 2,768 8,255 United States 1,301; Netherlands 1,270. 
Molybdenum, ore and concentrate 1,609 1,948 West Germany 1, 034; France 719. 
umi elemental........ kilograms.. 6,739 4,872 Mainly to United States. 
ilver: 
Ore and concentrate ? 
thousand troy ounces.. 14,794 11,756 (). 
Metal, CORE alloys "flor Docs 20,676 88, 945 e: 
Tellurium, elemental. ...... lograms. . 51,447 14,929 United States 7,730; Norway 3, 200. 
Tin, ore and concentrate... oe tons 58 146 Netherlands 113; United Kingdom : 33. 
. ore and concentrate 672 741 Japan 4865; United States 243. 
e: 
Ore and concentrate 429,810 450,491 Japan Soe oak. United States 112,524; 
rance 
a including alloys, all forms. 56,877 65,507 United States 38 677; Brazil 18,760. 
Ash and residue containing non- 
ferrous metals 4 18 All to Belgium- Luxembourg. 
Base metals, including alloys, all 
forms, n. e. 408 841 Mainly to United States. 
NONMETALS 
Barite, crude......................... 91,680 67,439 Do. 
Cement.....coiewewsaduceene AMAA TE ,920 15,860 Mainly to Bolivia. 
CDaE. oca umcReoE sess. ec dnd dee 20 All to Ecuador. 
Clays: 
Benton ite AE 46 50 Do. 
/; A E 8 7 Ecuador 5; Bolivia, 2. 
EU .c.ecacececesaéEcmupemautaN Ke 2,100 21 All to United States. 
GYPSUM. ooo cece m⅛²mÄAQ A 202... 1 All to Ecuador. 
ôÜ˙iwù mmm ceases ect cees Sek 182 240 Mainly to Ecuador. 
M rosca A TEE. E 101 Italy 53; Japan 48. 
MINERAL FUELS 
AND RELATED MATERIALS 
Coal and coke, including briquets 59 
Petroleum: 
Crude thousand tons.. 278,900 338,984 United Kingdom 165,849; Brazil 46, 441: 
West Germany 46, 300. 
Refinery products: 
Gasoline, aviation 7 All to France 
one motten 368 384 Chile 302; Colombia 71. 
3300000 37 90 All to Chile 
Disdlats fuel oil 
thousand tons.. 742,249 67,420 urit Germany 18,565; Japan 17,846; Chile 
Residual fuel oil.............. 89,892 82,155 MEDIE. to bunkers. 
Lubricants -2-222 --. 2,019 760 Mainly to Chile. 
GGG // 880 ........ 
* Revised 


i Country distribution not separately reported. 


2 Content in ores, concentrates, and 8 products of base metals included. 


3 Metal content of ores and concentrates. 
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Table 4.—Peru: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1966 1967 Commodity 1966 1967 
METALS METALS—Continued 
Aluminum: Other: 
Unwrought.............. 2,429 8,062 Ore and concentrate....... 1,669 8,080 
Semimanufactures........ r 1,580 1,723 Metals, including alloys, 
Cadmium metal, including all form b 8 
alloys, all forms. . kilograms. : 48 366 

Chromium: NONMETALS 
Oxides............ do 24,152 24,1.3 Abrasives, natural, n.e.8. ...... 3,695 8,722 
Metal, including alloys, As bestos 3,538 4,240 

all forms ilograms . 396 433 Barite and witherite _- 98 308 
Copper, metal, including alloys, Cement 157,297 99,877 
all forms: lf ² 5A SE „071 „090 
Unwrought....kilograms.. 12,001 2,818 Clays: 
Semimanufactures. ....... 9 79 Benton ite 805 2, 307 

Gold: Blr m este 1,628 8,548 
Ore and concentrate Other. o cocci curi cnl 680 8,009 

troy ounces..  ....... 8,729 Feldspar and fluorspar......... 635 805 
Metal, unworked or partly Fertilizer materials: 
worked d....troy ounces.. 373 207 Crude: 

Iron and steel: Nitrogenous.......... 2,455 1,831 
Ore and concentrate. Sc. weceeke 36 Phosphatic..........- 1 50 
Metal: Potassic. ...........- 2,069 2,649 

Scrap............... 1,747 16,334 Manufactured: 
Pownce, shot, and Nitrogenous.......... 64,404 938,547 
sponge 224 218 Phosphatic...........- 22 ,085 
Ferroalloys........... 1,477 1,238 Potassic. ...........- 2,012 8,762 
Semimanufactures: Other 6,252 5,665 
Bars, rods, angles, Ammonia...............- 3 82 
shapes, sections. 34, 464 62, 699 Graphite 78 68 
Universals, plates, , is 209 432 
and sheets: Magnes ite 1,278 3,284 
Uncoated.... 65,878 95,452 Mica, all forme 140 166 
Tinned...... 24,495 23,357 Salt, al! form 2,687 2,714 
Other coated. 8,927 12,244 Stone, sand, and gravel: 
Rails and acces- Dimension stone 808 726 
sories.......... 9,921 10,744 Dolomite 440 
AIT eee 6,814 4,288 Gravel and crushed rock... 41 91 
Tubes, pipes, and Sand, excluding metal 
fittings. ....... 25,8928 31, 594 beari TTT teuer 2,450 1,888 
Lead metal, including alloys, i dd elemental, all forms r 183,253 14, 165 
all forms:.... d csc eee 64 D. (CC AAA 807 92 
apaan metal, including MINERAL FUELS 
oys, all forms. kilograms. - 2,461 4,805 AND RELATED MATERIALS 

Mercury-.... 76-pound flasks. . 16 96 Asphalt and bitumen, natural 981 401 

Nickel metal, including alloys, Carbon black and gas carbon... 3,179 3,182 

all form. 70 66 Coal, all grades, including 

Platinum-group metals, includ- briquets -ci 26 see ce ccc ke 10 768 

ing alloys, all forms Coke and semicoke............ 4,511 11,682 
troy ounces. - 567 748 Petroleum: 

Silver metal, including alloys Crude and partly refined... r 125,472 167,872 

troy ounces.. 9,099 9,645 Refinery products: 

Tin metal, including Aden all Gasoline, aviation 41,181 113,771 

forms long tons 201 208 Gasoline, motor...... r 248,855 57,559 

Zinc: Kerosine and jet fuel 46,986 
A/ mw ES S. 26 25 Diesel oil. ........... 685,957 341, 905 
Metal, including alloys: Lubricants........... r 147,634 170,911 

Unwrought Mauer 59 11 Mineral jelly and wax. 11,919 14,000 
Semimanufactures - ... 228 147 Gee... 88 „347 1,750 
r Revised. 


Source: 


Estadística del Comercio Exterior, 1966 and 1967, 


Superintendencia Nacional de Aduanas, Lima, Peru. 


METALS 


COMMODITY REVIEW 


required to build a town, a 30,000-ton-per- 
day flotation mill, a railroad spur, and to 


Copper.—The SPCC submitted a pro- 
posal in November for a $335 million in- 
vestment to develop the Cuajone porphyry 
copper deposit, about 26 kilometers north- 
west of Toquepala. About 5 years will be 
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strip about 160 million tons of waste from 
above the 530 million tons of 1 percent 
copper ore delineated by an extensive 
diamond drilling program. Successful com- 
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pletion of this development would nearly 
double the company's 1968 output of 
134,000 tons of blister copper. The in- 
creases in 1968 for Toquepala in ore and 
waste mined, ore processed, and blister 
copper produced, over the quantities for 
1967, all were about 6 percent. Salient sta- 


tistics for SPCC operations for the years 
1966—68 follow: 


1966 1967 1968 


Ore and waste mined 
thousand metric tons 
Ore treated do.... 
Ore-to-waste ratio 
Copper content of— 
Ore treated 
percent. . 
Blister copper pro- 
duced 
metric tons... 118,980 126,507 184,010 


51,687 58,940 
11,508 12,297 
1:8. 5 1:9. 8 


1.22 1.18 


During 1968, SPCC paid the full pre- 
vailing tax rate in Peru of 54.5 percent of 
taxable income. 

Cerro de Pasco Corp. maintained its 
position as the second largest copper pro- 
ducer, and No. 2 taxpayer, in Peru during 
1968. It increased production of copper by 
over 42 percent to above 53,000 tons. Most 
of the increase was attributed to the pro- 
duction from the Cobriza underground 
mine. The mine, said to be the most highly 
mechanized underground mine in Peru, 
represents an investment of $18 million. 
Although started in December 1967, it was 
officially inaugurated by the President of 
Peru in July 1968. The company plans to 
increase capacity of the concentrator from 
1,000 to 4,000 tons per day. 

A tabulation of the principal metal and 
mineral production of all the Cerro de 
Pasco operations follows: 


1966 1967 1968 
Copper....metric tons.. 89,710 37,387 53,210 
p . do.... $88,581 81,651 86,3846 
inc 
Refined...... do.... 61,387 61,715 65,873 
In concentrates 
metric tons... 76,450 84,918 80,680 
Bismuth......... do 747 775 792 
old troy ounces.. 35,621 37,178 48,160 
Silver 
thousand troy ounces.. 19,868 19,507 20,371 


In spite of the increase in production 
from all mines, Cerro de Pasco's reserves 
continued to increase as a result of develop- 
ment work on its properties. 

Work continued on the expansion of the 
electrolytic copper refinery at La Oroya, 
and facilities for a 100-million-pound cop- 
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per wire bar rolling mill and 200-ton-per- 
day sulfuric acid plant were completed by 
yearend. 

The first of several shipments of copper 
concentrate said to total over 25,000 tons 
was loaded by Lepanto Consolidated Min- 
ing Co. at San Fernando, Philippine Islands, 
to go to Callao, Peru, for smelting at 
La Oroya. 

The amount of disseminated copper as 
a proven reserve at Morococha has been 
increased to 360 million tons, over twice 
the tonnage reported in December 1967. 
It has an average assay of around 0.76 
percent. Fortunately, the mineralized zone 
is in near-surface limestone for high-ton- 
nage open-pit mining. 

Over 90 percent of the twin Graton 
drainage tunnels, which will drain the 
lower workings of the Casapalca mine, 
have been completed. Water inflows as high 
as 134,000 gallons per minute, tempera- 
tures as high at 154° F, hot rock, and 
heavy ground have been encountered and 
overcome in drilling the two tunnels which 
were started in 1961. 

Northern Peru Mining Co. produced 
19,840 tons of copper concentrates averag- 
ing 31.7 percent copper from the Quiruvilca 
mine. In addition, the mine produced about 
676 tons of cement copper, 4,745 tons of 
zinc concentrates (53.6 percent zinc), and 
1,710 tons of lead (54.7 percent lead). 

Minas de Chapi de Peru, S.A, was 
scheduled to increase production of ore 
averaging 2.4 percent copper to 20,000 
tons per month in early March. The mill 
was expected to produce about 2,000 tons 
of copper concentrate per month for ship- 
ment to Japan. The Chapi mines, owned 
by Japanese interests, are about 80 kilo- 
meters from Arequipa. 

The Katanga copper-gold mine was sold 
to Japanese interests. Located in the Prov- 
ince of Chumbivilcas, Department of Cuzco, 
the mine has almost 1 million tons of 
proven ore averaging 3.5 percent copper. 
About one-fourth of the deposit is high- 
grade ore, averaging 8.1 percent copper, 
0.2 ounce of gold, and 2.4 ounces of silver 
per ton. 

The Berenguela mine, near the town of 
Santa Lucia in southern Peru, reportedly 
was optioned by Charter Consolidated, an 
Anglo-American company. Interest in this 
copper-silver property has been renewed 
because of the availability of the TORCO 
(Treatment of Refractory Copper) process 
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from Anglo-American which may make 
profitable recovery of the copper possible. 


Iron Ore.—Peruvian iron ore may be 
shipped overseas in the form of slurry. In 
August, the second 3,500-ton trial cargo 
of iron ore slurry was discharged at the 
Chiba plant of the Kawasaki Steel Co. in 
Japan. Modifications of techniques used in 
handling the trial cargo resulted in an 
increased percentage of solids in the slurry 
and a substantially higher discharge rate. 
It was planned to ship superconcentrate 
(about 69 percent iron) in slurry form in 
a specially designed ore carrier from the 
Marcona mine in Peru to a new steel plant 
at Portland, Oreg. The ore is transported 
to the port at San Nicolas from the mine 
via a steel-cord belt conveyor system 20 
kilometers in overall length. The belt 
conveyor system can transport 2,000 tons 
per hour or over 12 million tons of iron ore 
annually. 

In August, The Pan American Com- 
modities, S. A., suspended operations at the 
Acari iron mine, some 500 kilometers south 
of Lima in northern Arequipa Department. 
The production of iron ore had diminished 
from over 1.2 million tons annually in 1960 
and 1961 to about 0.5 million tons in 1967. 


Lead and Zinc.—In June 1968, the Presi- 
dent of Peru formally inaugurated the 
Huanzala lead-zinc mine in the Province 
of Dos de Mayo, Huanuco Department. 
The mine, operated by the Japanese owned 
Cía. Minera Santa Luisa, reportedly was 
producing 500 tons of ore daily and 5,000 
tons of concentrate per month. Reserves 
were estimated at 2,200,000 tons containing 
13 percent zinc, 7 percent lead, and 1 
percent copper. 

A shift from open pit to underground 
mining was effected by Cía. Minerales 
Santander, Inc., during 1968. A 700-foot 
shaft and related facilities were completed 
during the year. The company, a wholly 
owned subsidiary of St. Joseph Lead Co., 
produced 69,199 tons of zinc concentrate 
averaging 49.88 percent zinc, and 8,514 
tons of lead concentrate averaging 39.62 
percent lead. Millheads at the concentrator 
averaged 13.12 percent zinc, 0.38 percent 
lead, 0.39 percent copper, and 2.67 ounces 
of silver per ton. There was a total of 1,404 
meters of development drilling during 1968. 

The Chilete lead-zinc mine of Northern 
Peru Mining Co. was closed down in April. 
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NONMETALS 


Phosphates.—The Sechura phosphate de- 
posits may not soon be developed because of 
changes in the world supply. The recent 
discovery of high-grade deposits in the 
French Sahara and the need for a complete 
infrastructure to be built on the Sechura 
Desert by the Peruvian Government at 
a cost estimated at $50 millioh makes any 
major mining investment there appear un- 
likely at present. 


MINERAL FUELS 


The two most important events occur- 
ring in the petroleum industry in Peru in 
1968 were the Act of Talara in August 
which was intended to resolve the problem 
of the La Brea y Parifas holdings of the 
International Petroleum Co. (IPC) and 
the Act of Expropriation in October, result- 
ing in tensions which were not yet resolved 
at yearend. The Act of Talara, signed 
August 13, provided that IPC would give 
the Government of Peru a quit-claim deed 
to the La Brea y Parifias oilfield and in- 
stallations and in return receive rights for 
modernization of the refinery at Talara 
and for exploration concessions in the 


Oriente Eastern Zone. However, before the 


Act was implemented, the Armed Forces 
overthrew the administration of President 
Belaunde Terry on October 3, declared the 
Act of Talara null and void on October 4, 
and expropriated both the La Brea y 
Parinas oilfield and the Talara refinery 
complex on October 9. At yearend, there 
were no arrangements for compensation. 

Although the Government of Peru real- 
izes that exploration for oil is expensive and 
risky, they have abandoned the concept of 
direct concessions, except for those already 
in effect, and have authorized Empresa 
Petrolera Fiscal (EPF) to enter into oper- 
ating contracts with private companies. 

EPF controlled 93 percent of the 41 
million hectares under concession and the 
remaining 7 percent was held by 15 private 
companies. These latter companies held 
about 35 percent of the hectares under ex- 
ploration concession with about 73 percent 
of this amount being on the Continental 
Shelf. Private companies held about 4.6 
percent of exploitation concessions with 
around 95 percent of this in the Eastern 
Zone of high risk and high cost. 

There were 41 exploration wells drilled 
in 1968, of which 26 were offshore and 12 
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in the Eastern Zone. Of the offshore group, 
four were producing, 18 were abandoned, 
and four were still drilling at yearend. In 
the Eastern Zone, three were producing, 
six were abandoned, and one was still being 
drilled at yearend. 

There were 128 development wells drilled 
in 1968, and all but five were producers. 
Of the producing wells, 108 were located in 
the Continental Shelf or Coastal Zone. 
There were 11 drilling rigs actively drilling 
or testing development wells, and there 
were 256,994 feet of well drilled. 

Geological and geophysical exploration 
activities decreased from 73.5 party months 
in 1967 to 58.25 party months in 1968. 
EPF logged 10 party months on surface 
geology and two on gravimetry. Eight pri- 
vate companies also were engaged in this 
work, and they logged 17.5 party months 
on surface geology, 13.25 with the seismo- 
graph, three with the gravimeter, 2.5 on 
sparker tests, and 10 divided among side- 


Table 5.—Peru: Distribution of crude 
petroleum production by zone 
and company 


(Thousand 42-gallon barrels) 


Production 
Zone and company 
1967 1968» 
CONTINENTAL SHELF 
Belco Petroleum Corp. Ad Peru... 8,517 7,492 
Cabeen Exploration Co 957 () 
Empresa Petrolera cal 333 358 281 
e AA 4,882 7, 778 


COASTAL 
Belco Petroleum Corp. of Peru... 
Empresa Petrolera Fiscal........ 
HR ADORA Petroleum Co., Ltd., 


Lo 
. Petroleum Co., Ltd., 


81 66 
1,984 1,558 
10,798 2 10, 974 


Brea y Pariia s 6,974 35,564 
Petrolera Amotape, S. ...... 10 14 
TOU acis cR uen cose TEES 19,847 18,171 
EASTERN 

Com afifa Peruana de Petréles 
‘El Orfente,” S. A 591 500 

Compañia de Petróleo “Ganso 
Azul," Ltda..................- 587 612 
MTT co siee rescues 1,178 1,112 
Grand total.............. 25,857 27,056 


p 55 

1 By yearend 1967, Belco Petroleum Corp. of Peru 
had purchased control of Cabeen Exploration Co., 
mc associates. Their production is included with 

elco. 

? Concessions held Jeu by IPC and Cía. Petrolera 
Lobitos. Operated b 

3 IPC from January T: js October 9, 1968; EPF from 
October 10 to December 31, 1968 
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Scan sonar, engineering, and aeromagnetic 
tests. Peruvian Gulf, Belco Petroleum and 
Mobil Oil were the most active in this 
work. 

The Mobil-Union group drilled two dry 
wells in the Rio Santiago jungle area and 
decided to suspend exploration activities 
there for the present. 

Production of crude petroleum increased 
only 4.6 percent over the 1967 quantity. 
The increase occurred in offshore produc- 
tion by the Belco Petroleum Co. which 
more than offset decreases in production 
in the Coastal Zone (La Brea y Pariiias) 
and the Eastern Zone (El Oriente at 
Maquia). The Eastern Zone contributed 
only about 4 percent of total production, 
but the Coastal Zone, from which produc- 
tion is expected to decline further, fur- 
nished two-thirds of Peru's crude oil. Unless 
further development produces new supplies, 
the country will be faced with greater 
imports which in turn depletes foreign 
exchange. 

The La Brea y Pariñas field produced 
over 40 percent of all the natural gas in 
Peru with a utilization rate of nearly 82 
percent. This high rate brought the over- 
all rate for the country up to about 54 
percent, as many fields had low utilization 
rates and flared over 90 percent of their 
production. La Brea y Pariíias together 
with the Lima concessions produced over 
76 percent of Peru's gas. A tabulation of 
1968 production and use of natural gas 
follows: 


(Million 
cubic feet) 

Production of natural gas 75, 792 

Liquefied gas 555 

sed as fuel -------- 2-22- 18,248 
Returned to the oilfield............ ; 

Used as gas-lift................... 9,806 

eased to atmosphere............ 84 , 589 

Utilization percent. 54.36 

3 do 5. 64 


Although Peru has about 2.5 trillion 
cubic feet of natural gas reserves, the 
greater part lies on the eastern slope of the 
Andes Mountains or in the Amazon Basin 
and therefore far from the largest potential 
market. Most of the production came from 
the fields in the far northwest part of the 
country. 

La Pampilla refinery of EPF produced 
5.7 million barrels of refined petroleum 
products during its first full year of opera- 
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tion in 1968 and thus accounted for a 
nearly 25-percent gain for the refining 
industry in Peru. The following tabulation 
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of refinery runs shows production for 1967 
and 1968: 


(Thousand 42-gallon barrels) 


Motor gasoline Kerosine Diesel Residual fuel Other 
1967 1968 1967 1968 1967 1968 1967 1968 1967 1968 
International Petroleum 
Company (Talara) 12. 8,918 6,884 2,575 8,076 4,807 5,880 8,679 4,640?6,010 1,859 
fineria Conchan-Chevron, 
iat Toa tae a a ela Ae Se „270 1,068 166 65 442 878 1,888 1,147 85 41 
Cia. de Petróleo Ganso Azul 
o oe eae 94 187 105 76 121 145 96 112 NA 4 
Empresa Petrolera Fiscal 
Pampillaa NA 1,939 NA 611 NA 559 NA 2,164 NA 480 
Iquitos...............- 8 85 56 58 115 129 91 98 1 1 
NA Not available. 


! International Petroleum Co. operated the Talara refinery until October 9, 1968, after which the refinery 
was operated by EPF. Data are for the entire calendar year for Talara 
for 1968 include products produced at Talara for Cía. Pet. "Lobitos, which did not report separately 


3 Incl ds 4,805,818 barrels refined by IPC for Lobitos. 


for 1 


The four refinery products which ac- 
counted for 93 percent of the output were, 
in million barrels, motor gasoline 9.6, re- 
sidual fuel oil 8.2, diesel oil 6.5, and kero- 
sine 3.9. 

Complete data on consumption were not 
available, but preliminary figures which did 


not include the eastern area show 9.5 
million barrels of gasoline, 8 million barrels 
of fuel oil, 6 million barrels of diesel, and 
3.7 million barrels of kerosine consumed 
in Peru in 1968. The Lima-Callao area 
accounts for about 50 percent of the total 
mineral fuel products consumption. 
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The Mineral Industry 
of the Philippines 


By Arnold M. Lansche !, R. A. Pense ?, and K. P. Wang? 


The gross national product (GNP) of 
the Philippines, at current prices, increased 
about 11 percent in 1968 to approximately 
$7.2 billion. Mining output, as compared 
with 1967, was up almost 12 percent to 
$236 million, equivalent to nearly 3.3 
percent of GNP. Although copper was the 
primary mineral produced, gold, chromite, 
iron ore, and cement were also important, 
along with refined products derived from 
imported crude oil. Exports of base metal 
ores and concentrates, principally to Japan, 
constituted one of the largest sources of 
foreign exchange. Cement, iron and steel 
manufactures, fertilizers, and petroleum 
products were primarily produced for the 
domestic markets. 

Substantial mineral development took 
place, particularly in copper, nickel, and 
sulfur. Marcopper Mining Corp. made 
rapid progress in developing its large 
copper deposit on Marinduque. Initial 
preparations were made to exploit nickel 
deposits on Nonoc and Palawan. Benguet 
Consolidated Inc. was moving ahead with 
work at its important sulfur deposit on 
Negros. The first new producing unit began 
operation at the integrated iron and steel 
plant being built at Iligan on Mindanao. 
Three new cement plants were put on 
stream and two others placed under con- 
struction. 

The pending termination in 1974 of the 
Laurel-Langley agreement, which assures 


U.S. nationals of equal treatment with 
Philippine citizens in commercial opera- 
tions, made itself felt more heavily in the 
mining industry in 1968. Atlas Consolidated 
Mining & Development Corporation, lead- 
ing producer of copper in the Philippines, 
was notified that its leases would not be 
extended beyond 1974 unless its owner- 
ship were changed from predominantly 
U.S. to Philippine. Uncertainty concern- 
ing post-1974 business conditions allegedly 
was also a significant factor in bringing 
petroleum exploration activity to a year- 
end standstill. 

The Philippine Bureau of Mines con- 
tinued work on the preparation of new 
legislation to replace the country's basic 
mining code embodied in the Mining 
Act of 1936. The principal changes in the 
preliminary draft, which reportedly fol- 
lowed closely the Petroleum Act of 1949, 
were concerned with increasing the scale 
of individual mining operations and ex- 
tending more clearly national jurisdiction 
over exploration and mining in territorial 
waters and on the continental shelf. At 
yearend, the new legislation had not yet 
been placed before the Philippine Congress. 


Ne ban scientist, Division of International 
2 Research specialist, Division of International 
Activities 
8 Superviso ry physical scientist, Far East and 
South Asia, Division of International Activities. 
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PRODUCTION 


The approximate 24-percent increase in 
1968 in copper output was principally 
owing to existing facility expansion at 
well-established mines and the development 
of additional pits. Mercury production 
benefited from a new kiln added in 1967. 
The small amounts of lead and zinc pro- 


duced were principally as byproducts of 


copper and gold mining; the zinc was 
from gold-zinc ores mined at Tuba on 
Luzon and copper-zinc ores extracted at 
Bagacay on Samar. Byproduct cadmium 
was derived from the zinc and byproduct 
molybdenite mainly from copper ores of 
Sipalay mine on Negros. New cement 
manufacturers contributed significantly to 
the 21-percent increase in national output 
of this most important nonmetallic. An 


estimated 25-percent increase in petroleum 
consumption raised refinery production to 
new heights. 

Breakdown of mineral output value 
(defined here as excluding value added) 
showed copper-in-concentrates, valued at 
$120 million in current prices, was the 
most important item in 1968. Cement was 
second with $56 million, followed by gold 
($27.4 million), iron ore and concentrate 
($12.1 million), chromite ($8.2 million), 
salt ($4.4 million), stone, sand and gravel, 
excluding silica sand ($4.3 million), and 
silver ($3.4 million). Not included in these 
data were iron and steel products, which 
were of some significance, and petroleum 
refinery products, which were of consider 
able importance. — 
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Table 1.—Philippmes: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1964 1965 1966 1967 1968 * 
METALS 
Cadmium, mine output, metal eontent 11 10 5 3 2 
Chromite, gross weight thousand tons 505 554 560 420 489 
Copper, mine output, metal content. .... do 60 68 74 r 92 114 
GOlG ,;öÜ;— osesuccssouceat troy ounces.. 425,770 435 ,645 458,546 490, 557 527,855 
Iron and steel: 
Iron ore and concentrate . thousand tons 1,367 1,438 1,475 1,506 1,853 
Ferroalloy sss 1, 532 1,744 1,795 718 NA 
Steel ingots and castings 1. thousand tons NA 114 148 r 187 210 
Lead, mine output, metal content............. 108 105 92 95 84 
Manganese ore and concentrate, gross weight 
thousand tons 8 52 56 86 66 
Mercury, mine output, metal content 
76-pound flasks. . 2,496 2,884 2,448 r 2,611 3,544 
Molybdenum, mine output, metal content 105 7 49 r 25 43 
Silver, mine output, metal content 
thousand troy ounces.. 908 933 1,168 1,896 1,575 
Zinc, mine output, metal content 2,1936 2,059 1,648 1,548 2,248 
NONMETALS 
Abet)”, ee eee 582 ........- 500 58 NA 
Arie... tee ee ⁰⁰y ees ad „47 2 NA NA 
Cement, hydraulic............. thousand tons 1.201 1,529 1,613 2,112 2,066 
Clays, white... eon kon sees oe deas ,967 e 7,000 e 6,000 e 6,000 6,000 
Feier 8 8,051 12,289 8,615 NA 42,824 
Fertilizer materials: Crude (natural): 
e ee RECEN 1,191 4,172 584 1,816 656 
Phosphate rock 2,857 10 100 1 621 
Gypsum and anhydrite, crude. -thousand tons 41 21 15 15 8 
Bao se c LUE mua 8 do 29 24 24 84 105 
Pyrite and pyrrhotite (including cupreous): 
Gross weight thousand tons 44 105 114 146 182 
Sulfur content do.... 21 47 52 68 85 
guariz, glass sand do 197 280 234 811 429 
lt, marine Llc 47 255 188 116 187 
Stone, sand and gravel, not elsewhere specified: 
Crushed and broken: 
Dolomite.._..__..._._.__________..-- eee 5,220 5,149 4,135 6,794 6,198 
Limestone...............- thousand tons 1,799 2,800 2,400 8,000 NA 
Sulfur, elemental, from ore 69 48 14 24 42 
TAS. att v.. ct E d 98 593 687 444 506 
MINERAL FUELS 
Coal, all grades thousand tons 115 95 75 65 82 
Petroleum: Refinery products: 
Gasoline, aviation and motor ! 
. thousand 42-gallon barrels.. 9,189 9,474 11,218 r 12,792 13,720 
Kerosine and jet fuel do 2,544 3,238 3,808 r 3,775 5, 807 
Distillate fuel o ill. do 6,881 7,139 8,450 r 9,533 11.261 
idual fuel oil do 9,757 11,098 13,133 r 16,500 20 , 586 
Refinery fuel and losses do „500 „700 388 r 2,918 3,721 
Other, including unspecified......... do.... 954 1,442 1,801 r 1,347 1,261 
r, ³ĩo¹w ios do.... 30, 285 34, 086 40,738 r 46,860 56, 356 
* Estimate. r Revised. NA Not available. 
! Rolled steel. 
TRADE 


Total commodity imports in 1967 were 
$1,172 million, up approximately 22 per- 
cent from the $957 million of 1966. Overall 
exports, however, declined about 5 percent 
to $812 million from $857 million in 1966. 

The most important mineral exports were 
metalliferous ores and concentrates ($106 
million in 1967 compared with $104 mil- 
lion in 1966); copper ores and concentrates 
alone reached $75 million in both 1966 and 
1967. This category comprised about 12 


percent of total commodity exports in 1966 
and 13 percent in 1967. 

Prominent among imports were crude 
oil and petroleum products (an estimated 
$94 milion in 1967 compared with an 
estimated $84 million in 1966), base metals, 
including iron and steel products ($106 
million in 1967 compared with $84 million 
in 1966), and manufactured fertilizers 
($10.5 million in 1967 compared with 
$4.9 million in 1966). Together, these 
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three components constituted about 18 ing partners. Combined, they accounted 
percent of total product imports in both in 1967 for 63 percent of product imports 
1966 and 1967. and 77 percent of exports. Japan, which 

Data for the first half of 1968 showed took 34 percent of exports, was the destina- 
imports running above the previous year's tion for the largest part of the copper ore 
level ($547 million compared with $511 and concentrate (valued at $57 million), 
million for the same period in 1967). iron ore and concentrate ($14.5 millión), 
Imports of petroleum totaled an estimated and  metallurgical-grade chromite ($2.9 
$52 million, base metals $54 million, and million). In return, it supplied 29 percent 
manufactured fertilizers $4.0 million. Ex- of imports, including the largest part of 
ports for the first half year were up iron and steel products, somewhat more 
significantly ($427 million compared with than half of the nonferrous base metals, 
$386 million) with metalliferous ores and and the largest single portion of manu- 
concentrates amounting to $50 million;  factured fertilizers. The United States, ac- 
copper ores and concentrates alone ac- counting for 34 percent of the imports and 
counted for $38 million. 43 percent of the exports, received the 

The United States and Japan continued principal part of refractory-grade chromite 
to be the Philippines most important trad- and almost all of the gold. 


Table 2.—Philippines: Exports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal destinations, 1966 
METALS 

Some 618,804 536,844 United States 294,689; Japan 144,582. 
Copper ore and eoncentrate 285,416 260,684 Japan 260,534. 

Ore and concentrate .. 2, 827 NA 

Metal, un worked troy ounces.. 40,565 259,873 All to United States. 
Iron ore and concentrate thousand tons. . 1,389 1,546 All to Japan. 
Manganese ore and concentrate 59,988 64,826 Japan 68,825. 
Mercury................. 76-pound flasks 2,205 2,066 1 States 1,007; United Kingdom 
Molybdenum ore and concentrate 150 79 Japan 63. 
Zinc ore and concentrate 8,910 2,476 All to United States. 

MINERAL FUELS 

Petroleum, thousand 42-gallon barrels.. 7A: pec 


crude (reexports). 


NA Not available. 

1 Includes gold-and-silver bearing lead-copper concentrates. 

Source: W of Commerce and Industry, Bureau of the Census and Statistics. Foreign Trade Sta- 
tisties of the Philippines, Manila, 1966 and 1968. 
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Table 3.— Philippines: Imports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
METALS 
Aluminum, metal, including alloys, all forms... 5,228 7,252 United States 4,825; Japan 418. 
Copper, metal, including alloys, all forms r 5,000 4,567 Japan 3,854; United States 157. 
Iron and steel: 
ir e au EE EE 10,999 6,379 United States 4,252. 
Pig ion. including cast iron 14,555 12,905 Australia 8,258. 
Ferroalloys et a fa ancy ( 1,451 1,455 Norway 719; Japan 616. 
Steel, primary forms thousand tons 530 454 Japan 383. 
and semimanufactures. 
Lead, metal, including alloys, all forms 8,647 4,347 Australia 3,653. 
Nickel, metal, including alloys, all forms r 48 66 West Germany 21; Japan 18. 
T metal, including alloys, all long tons 600 518 Malaya 303. 
orms. 
Titanium oxides..................-.-.-....- 2,361 2,968 Australia 816; West Germany 786. 
Zinc, metal, including alloys, all forms 11,496 16,893 Japan 8,469; Australia 6,212. 
NONMETALS 
VNS a TSA A: ec enh cQ DE dere 347 326 Netherlands 186. 
Wess See eck Se 1,288 1,730 Canada 853. 
Cement. ð⅛ ꝛ ðâ2a ĩð cce 91,547 66,808 Taiwan 40, 210. 
Clays, kaolin— -aMMa 4,233 3,319 United States 1,081. 
Dritt sti eee 4,289 11,924 Japan 11,528. 
Fertilizers: 
Crude, phosphatic. ..................... 57,797 23,558 All from the United States. 
Manufactured. .......... thousand tons 226 107 Japan 58. 
F ͥ AA ese sk cet cee i LE 25,935 64,568 Australis 39,048. 
Pigments, mineral (lead and zinc based) 27 1,414 Netherlands 453; Australia 305. 
Stone, dolo mite 3,277 3,275 Japan 2,796. 
Sulfur, slemental: all form 19,039 558 West Germany 236; United States 208. 
JJ) ³Ü1 ¹ ͥ AJZ. secet enel LE 2,65 2,859 South Korea 1,285; Japan 896. 
MINERAL FUELS 
Coke and semicoke- .......................- 20,699 14,059 West Germany 5,700; Taiwan 4,056. 
Petroleum: 
Crude thousand 42-gallon barrels.. 36,899 39,932 Indonesia 11,481; Saudi Arabia 6, 979. 
Refinery products: 
Gasoline do- 565 2,031 United States 883. 
Keros ine do 258 408 Japan n 
Distillate fuel oil. ...........- do.... 324 861 Japan 9 
Lubricants ------------ do 752 719 United Sata 407. 
EE» 8 do 20 28 United Stat es 6. 
lll ras do.... 1,919 3,547 
r Revised. 


Source: Department of Commerce and Industry, Bureau of the Census and Statistics. Foreign Trade Sta- 


tistics of the Philippines, Manila, 1965 and 1966. 


COMMODITY REVIEW 


METALS 


Chromite.—All Philippine chromite is 
mined for export. In 1968, 303,005 tons of 
refractory chromite valued at $5.8 million, 
and 136,172 tons of metallurgical chromite 
valued at $2.4 million were exported. 
Although output of refractory chromite in- 
creased about 6 percent in 1968, its out- 
look seemed uncertain. Largely in response 
to the accelerating trend toward replacing 
open hearth, chromite brick furnaces by 
oxygen converters employing higher tem- 
peratures refractories, U.S. steel producers 
—traditionally the largest consumers of 
Philippine refractory chromite— reduced 
their purchases for the third straight year. 
In addition, Benguet Consolidated, Inc., 


the sole refractory chromite producer, was 
believed to be experiencing some reserve 
difficulties at its Masinloc mine in west- 
central Luzon. Conversely, the future for 
metallurgical chromite appeared to be im- 
proving, even though production increased 
only about 2 percent in 1968. The Acoje 
Mining Co., Inc., virtually the country’s 
only producer of metallurgical chromite, 
obtained from Japanese sources both a 
$800,000 loan to expand operations at its 
Zambales workings in west-central Luzon 
to 145,000 tons per annum, and a 4-year 
agreement to purchase 120,000 tons an- 
nually. 


Copper.—In 1968, the rapidly growing 
copper mining sector easily exceeded the 
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100,000-metric-ton level in mine copper 
output. Existing concentrators, already 
capable of producing 120,000 tons of con- 
tained copper per year, were undergoing 
expansion aimed at increasing capacity by 
another one-third by the early 1970's. Of 
the approximately 10 companies producing 
copper in 1968, the most important with 
their estimated mine-copper outputs in 
metric tons were as follows: Atlas Con- 
solidated Mining and Development Corp. 
(41,900); Lepanto Consolidated Mining 
Co. (26,000); Marinduque Mining & In- 
dustrial Corp. (23,400); and Philex Min- 
ing Corp. (9,100). 

Atlas Consolidated, which operates one 
of the largest Far Eastern copper mines at 
its Toledo workings on Cebu, raised pro- 
duction approximately 30 percent during 
the year as part of a continuing plan to 
bring annual output to 45,000 tons of 
mine copper. Milling capacity at Toledo 
was expanded to 21,500 tons of ore daily. 
A new hoisting arrangement for the mine 
shaft was completed at the underground 
Lutopan workings at Toledo. Output from 
Lepanto Consolidated’s rich copper: (and 
precious metal) Mankayan mine in north- 
central Luzon increased about 35 percent, 
even though the prolonged U.S. copper in- 
dustry strike forced the company by mid- 
year to redirect its shipments of concentrate 
from the Takoma, Washington smelter of 
American Smelting and Refining Company 
to the Oroya, Peru smelter of Cerro de 
Pasco Corp. 

While Marinduque Mining’s total copper 
output remained almost the same in 1968 
as in 1967, production from its two mines 
followed different courses. Output at the 
Bagacay open-cut copper-pyrite mine on 
Samar, which had risen sharply in 1967 
as a result of the addition of new equip- 
ment, dropped about 27 percent to an 
estimated 6,200 tons. At the Sipalay open 
pit mine at Negros, milling capacity was 
being increased and production rose ap- 
proximately 19 percent to an estimated 
15,400 tons of mine copper. Overall plans 
at Sipalay are to raise output to 12,500 
tons of ore daily by 1971 and to construct 
the Philippines second nonferrous smelter 
for treating ores from both Sipalay and 
Bagacay. This plant, designed to initially 
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treat 250 tons a day of concentrates, will 
produce somewhat over 15,000 tons of 
copper annually as well as recover signifi- 
cant amounts of byproduct gold and silver. 
Related facilities will manufacture copper 
wire rods and bars and produce approxi- 
mately 40,000 tons of sulfuric acid an- 
nually. Financing for the $25 million in- 
stallation was reportedly being sought at 
yearend. 

Philex Mining’s plan to increase the an- 
nual capacity of its Tuba underground 
porphyry copper mine and mill in west- 
central Luzon to 10,000 tons of mine copper 
proceeded fairly well; production rose 
about 46 percent. 

Two new projects were underway in 
1968 which undoubtedly will greatly accel- 
erate the growth of the Philippine copper 
industry. In the first, Black Mountain Inc. 
began work on an on-site smelter at its 
new Kennon mine in west-central Luzon. 
The mine, equipped with an underground 
three-stage crushing plant and a 4,000- 
ton-per-day-capacity conveyor belt to carry 
the sized ore to an aboveground mill, 
operated at 1,500 tons of ore per day at 
yearend 1968. The smelter is designed to 
process 2,500 tons per day of concentrate. 
Although no completion date has been set 
for this plant, equipment has been ordered 
from Japan and it will probably become 
the Philippines first nonferrous smelter. 
Meanwhile, mine output is to be shipped 
to Japan to the Nippon Mining Co., Ltd. 

In the second, larger project, Marcopper 
Mining Corp., a joint venture of the 
Philippine Government (60 percent) and 
Placer Development Ltd. of Canada through 
its subsidiary Craigmont Mines Ltd. (40 
percent), was working at Labo on Marin- 
duque to develop a 90- to 100-million-ton 
reserve of 0.75 percent copper in a por- 
phyry deposit. The stripping of overburden 
and construction of a 15,000-ton-per-day 
flotation mill with magnetite recovery units 
was proceeding; production is scheduled to 
begin in late 1969. An estimated two-thirds 
of the $60 million allocated for the project 
had already been spent by yearend 1968, 
and a 10-year contract was signed with 
Nippon Mining for annual delivery of 
concentrates containing 40,000 tons of 
copper beginning in 1970. 


THE MINERAL INDUSTRY OF THE PHILIPPINES 


Gold and Silver.—Gold output increased 
about 5 percent in 1968, whereas silver 
production rose approximately 13 percent. 
Benguet Consolidated, the largest producer 
of gold accounting for almost half of the 
1968 total, actually experienced a 5 per- 
cent decline in output. This decline was 
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in spite of the virtual completion during 
the year of a project to provide impound- 
ing facilities for tailings at its key mill 
in west-central Luzon. All of the major 
silver producers, however, enjoyed in- 
creases. Important mine producers of pre- 
cious metals in 1968 with their preliminary 
reported outputs were as follows: 


Gold Silver 
Company (troy ounces) (thousand troy ounces) 
Primary Secondary Total Primary Secondary Total 
Atlas Consolidated Mining and 
Development Cord 27,789 27.789 „ 153 153 
Benguet Consolidated Ine 260,848 ......... 260,848 224. Dera iens 224 
Lepanto Consolidated Mining Cos. 25:29 83,839 83,839 ......... 443 443 
Marinduque Mining and Indus- 
trial Corp... ³o» AAA 10,000 10,000 ......... 646 646 
hilex Mining Corp............. --------- 37,084 870 % 54 54 
)))))))FGWW0WW000000 eK e 47,676 60,124 107 ,800 16 89 55 
eee!!! unies. 308,519 218,836 1,335 1,576 


527, 355 240 


Substantial revision of the Philippine 
gold subsidy program, which has been in 
effect since 1961, was proposed in late 
1968. Under the present scheme, all gold 
must be sold to the Central Bank at $35 
per troy ounce, with producers receiving 
a subsidy to compensate for the difference 
between this amount and the free market 
price. In 1968 the free market price 
allegedly reached as high as $69 per troy 
ounce. The principal change proposed has 
been modification of the subsidy paid to 
large mining companies for whom the 
production of gold is not of overwhelming 
importance. 


Iron Ore.—All output of the Larap mine 
of Philippine Iron Mines, Inc., the largest 
producer of iron ore, went directly to a 
nearby pelletizing plant in 1968. The in- 
stallation, which was taken over in 1967 
by the Pellet Corp. of the Philippines (a 
Japanese-dominated concern) after several 
years of continual malfunctioning, appeared 
to be operating near yearend at its 750,000- 
ton-a-year capacity. Existing contracts with 
Philippine Iron guarantee ore deliveries 
through 1974. All pellet output goes to 
Kawasaki Steel Corp. facilities in Japan. 


Iron and Steel.—Steady progress was 
made during the year in transforming the 
existing small steelworks at lligan on 
Mindanao into a modern integrated steel 
plant. Until 1968, the only facilities at 
Iligan had been a scrap-based, 25-ton-per- 


charge electric-arc furnace, and single billet 
and merchant mills producing up to 40,000 
tons annually of products. In October, 
however, Iligan Integrated Steel Mills Inc. 
began test operation of a 100,000-ton-per- 
year electrolytic tin-plating line. Uncoated 
steel sheets were supplied by Fuji Iron and 
Steel Co. Ltd. and Kawasaki Steel of 
Japan. A 400,000-ton-per-year cold rolling 
mill was due for completion in early 1969; 
construction of a hot rolling mill was re- 
portedly underway. In 1972 a 1,500-ton- 
per-day blast furnace and at least one of 
two 50- to 60-ton-per-charge oxygen con- 
verters are to come on stream. As originally 
planned, about 640,000 tons of crude steel 
and 430,000 tons of rolled products are 
to be produced when the plant becomes 
fully operational. More recently, doubling 
of these capacities has been discussed. 
Indigenous limestone and some domestic 
iron ore are to be used; initially coke is to 
be imported. 

In early 1968 Elizalde Iron and Steel 
Corporation, the Philippines largest tin- 
plate producer with a processing capacity 
of 75,000 tons annually, began construc- 
tion of a cold rolling mill at its plant near 
Manila on Luzon. Scheduled for comple- 
tion in mid-1968, this reversing mill can 
roll up to 120,000 tons per year if re- 
quired for Elizalde's adjacent electrolytic 
and hot-dipping lines. 


Manganese.—Acoje Mining produced 
about 32,905 tons of manganese ore and 
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33,138 tons of manganiferous ore at its 
Sierra Madre property in Isabella during 
1968, mostly for export to Japan. Unless 
additional reserves are found, Acoje is 
preparing to withdraw from this property 
by early 1969. 


Mercury.— The Philippines remained a 
significant world supplier of mercury in 
1968. There was high-level demand in both 
domestic and foreign markets; prices ranged 
between $500 and $575 a flask during the 
year. The sole producer of Philippine 
mercury, Palawan Quicksilver Mines Inc., 
operated its four rotary kilns somewhat 
above their rated capacities and produced 
about 36 percent more mercury in 1968 
than in 1967. Most of the exports went to 
Japan. 

Nickel.—Development of the extensive 
nickeliferous laterite deposits moved for- 
ward rapidly in 1968. In July Marinduque 
Mining, representing an international con- 
sortium, signed an agreement with the 
Government's Surigao Mineral Reservation 
Board to exploit nickel reserves on Parcel 
2 of the Reservation on Nonoc. Initial 
plans call for the erection of a pilot plant 
(in Canada) by Sherritt Gordon Mines 
Ltd. of Canada, followed by construction 
of a refinery with a first-stage annual 
capacity of 20,000 tons of nickel metal. 
Nanyo Bussan Co., Ltd., a Japanese trading 
company which provides two-thirds of the 
necessary $75 million development capital, 
plans to build the refinery and function 
thereafter as sales agent for the nickel in 
Japan. Longer range plans envision a 50- 
percent increase in nickel refining capacity 
and the establishment of an electric fur- 
nace to produce pig iron from residues. 
Total ore reserves are about 62 million 
tons, analyzing 1.34 percent nickel, 0.10 
percent cobalt, and about 37 percent iron. 

Atlas Consolidated obtained from its 
associate, A. Soriano and Co., rights to 
mine lateritic nickel-cobalt ore deposits on 
Mindanao and Palawan. The Mindanao 
deposit has estimated ore reserves of 110 
million tons, assaying 1.27 percent nickel 
and 0.06 percent cobalt. Preliminary ex- 
ploratory work on Palawan has shown 97 
million tons of ore reserves analyzing 1.37 
percent nickel and 0.10 percent cobalt. 


NONMETALS 


Cement.—Spurred by a boom in housing 
and an expansion program in highway 
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construction, cement production rose to 
about 2.6 million metric tons in 1968, a 
21-percent increase over 1967. Present 
annual cement production capacity is 3.3 
million tons. 


In 1968, three new cement plants, owned 
by Bacnotan Cement Industries, Hi-Koppers 
Cement Co., and Luzon Cement Corp., 
were completed. Two other plants were 
under construction. One is owned by For- 
tune Cement Corp. and the other by Con- 
tinental Cement Corp. Construction was 
also underway for expansion of existing 
facilities at plants of Continental, the Uni- 
versal Cement Co., Inc., and Marinduque 
Cement Co. At least five more plants are 
to be completed by 1972; these plants 
would bring total cement production to 
8.5 million tons annually. 


Fertilizers and Pyrite.— The fertilizer 
manufacturing industry slumped somewhat 
in 1968 owing to a slack demand and 
competition from Japanese imports. How- 
ever, both Marinduque Mining and Atlas 
Consolidated, the two principal producers 
of pyrite for fertilizers, recorded new highs 
in output. Marinduque Mining produced 
about 91,000 tons from its Bagacay mine 
and Atlas Consolidated produced approxi- 
mately 82,000 tons from various properties. 
In addition, Marinduque Mining ordered 
equipment for a new beneficiation plant 
to be erected at Bagacay. The installation, 
which was designed to treat 1,000 tons of 
pyrite ore daily, is scheduled to be com- 
pleted in the latter part of 1969. 

Atlas Fertilizer Corp., which produces 
nitrogenous, phosphatic, and mixed fer- 
tilizers, and Chemicals Industries of the 
Philippines, Inc., both increased capacities. 
The Maria Christiana Fertilizer Corpora- 
tion (Marcelo) with a nitrogenous fer- 
tilizer plant on Mindanao completed plans 
for an ammonia plant on Luzon. Kesins, 
Inc., was also reportedly planning a 200- 
ton-per-day urea plant near Manila. 


Gypsum.—A 350-ton-per-day Onoda- 
type gypsum reprocessing plant was being 
built by Hitachi Shipbuilding and Engi- 
neering Co., Ltd. and Naigai Consultant 
Co., Ltd. of Japan for Esso Standard Fer- 
tilizer and Agricultural Chemical Co. It is 
expected to make the Philippines largely 
self-sufficient in gypsum. 
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Perlite.—The first discovery of perlite 
in the Philippines was made in early 1968 
near Legaspi on the southern tip of Luzon. 
The Philippine Bureau of Mines estimated 
the size of the deposit at 9.6 million tons. 
In the nearby Poliqui Bay area, another 
deposit was estimated to contain 30 million 
tons of perlite. Together, the Philippine 
discoveries may constitute one of the larger 
perlite reserves in the Far East. The Trinity 
Lodge Mining Corp. was established to 
mine the perlite by open pit methods and 
to process the ore for sale. Initially, the 
mined perlite may be exported, since there 
is presently no heavy demand for it in 
the Philippine construction industry. 


Sulfur.—Benguet Consolidated an- 
nounced early in 1968 that it would use 
$15 to $20 million of foreign funds for 
development of its 29-percent-grade sulfur 
deposit on Negros Island. More than 13,000 
feet of diamond drilling has indicated 25 
million tons of sulfur-bearing rock near 
Dumaquete susceptible to mining by open 
pit methods. During the year, facilities 
necessary for a first-stage production of 
500 tons per day of high-grade sulfur 
were being constructed. Production cost is 
estimated at $26 per metric tons of sulfur, 
compared with the current export price 
of $50 to $60. At these cost-price levels, 
company officials estimate that $250 to 
$300 million could be expected in profits 
annually. A wholly owned subsidiary, 
Benguet Sulphur and Chemical Corp., was 
established by Benguet Consolidated to 
mine and refine the ore. 


MINERAL FUELS 


Petroleum.—Under Philippine Senate 
bill No. 676 introduced in 1968 and expect- 
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ing passage in 1969, the Government would 
assume extensive control over the oil in- 
dustry. A commission is to be instituted 
with authority to control internal petro- 
leum product prices, costs of imported 
crude oil and product prices, and amounts 
of petroleum imports. It would have final 
authority over expansions of existing re- 
fineries, the licensing of new refineries, and 
the setting of permissible rates of return 
for refiners. The commission also would 
license service stations and distribution out- 
lets, allegedly as a means of encouraging 
orderly competition. The prevention of 
discrimination against Philippine-owned 
tankers would be under its jurisdiction as 
well, 


All petroleum needs continued to be 
met by imports. The estimated 60 million 
barrels of crude oil and petroleum products 
imported in 1968 bore a value of roughly 
$120 million, a serious drain on the coun- 
try’s foreign exchange. By yearend all 
exploration for domestic sources of crude 
oil had ceased, owing in part to a lack of 
favorable geological conditions for large 
reserves and uncertainty concerning the 
future legal status of concession rights. 

At yearend 1968, Philippine refineries 
had a crude distillation capacity of approxi- 
mately 180,000 barrels per day, at least 
25 percent more than estimated consump- 
tion. Four refineries, all on Luzon, shared 
this capacity: The 60,000-barrel Batangas 
refinery of Caltex (Philippines) Inc., the 
55.000-barrel Tabangao refinery of Shell 
Refining Company (Philippines) Inc., the 
50,000-barrel Bataan refinery of Bataan 
Refining Corp., and the 15,000-barrel 
Rosario Cavite refinery of Filoil Refinery 
Corp. 


Digitized by Google 


The Mineral Industry of Poland 


By Bernadette Michalski ! 


The mineral industry continued to be a 
major contributor to the Nation's economy 
during 1968. The gross value of mineral 
and metal production was estimated at 


$2,900 million or 11 percent of the gross 


national income of approximately $26,340 
million. Overall industrial growth rate was 
9.3 percent; however, individual segments 
of the mineral industry registered growth 


rates far in excess of that figure. 

Significant among the mineral industries 
were coal and sulfur, the output of which 
ranked Poland about fifth as a world pro- 
ducer of these two commodities. Ingot steel 
production based on imported ores and 
domestic fuels placed Poland ninth among 
steel producers. The country ranked eighth 
in world zinc production in 1968. 


PRODUCTION 


Production capacity for a number of 
mineral commodities was increased during 
the year, as the copper mines at Lubin, a 
zinc mine at Olkusz, and the Rzeszow gas- 
field were developed. New facilities were 
commissioned at the Ptock petroleum 
refinery and at the steelworks Lenin, 
Warszawa and Srem. In most cases the 
new facilities were not commissioned until 
yearend and their full impact upon output 
will not be registered until 1969. Nonethe- 


less, marked increases in 1968 production 
were registered for sulfur, natural gas, 
petroleum products, and fertilizers. 

In addition to new capacity the mineral 
industry has been undergoing a moderniza- 
tion and mechanization effort. The results 
of some of these efforts are evident in the 
following table: 


1 Foreign mineral specialist, Division of Inter- 
national Activities. 


Industry 1960 1967 

Iron and steel: 

Number of blast furnace 26 26 

Number of open-hearth furnacensssss „ 98 94 

Steel output per square meter of hearth per 24 hours metric tons 5.7 7.1 
Coal mining, bituminous: 

Number of underground mines 80 81 

Number of shallow or surface mines 46 20 

Share of total output extracted mechanically...................... percent. 34 58 

Share of total loading conducted mechanical) — 28 62 
Crude petroleum and natural gas production 

Number: d et ⅛ ⁰-”:r:”!r::r ———— HP 3,182 3,152 

Crude oil outpurlhkdd l.l ll lll Lll... thousand metric tons 194 4 

Natural TTA a T | A ERARE D ENT EOT S EEE AUS Uu AE thousand cubic feet.. 20,205 51,662 


Crude oil and natural gas output per industrial worker per year ! 


metric tons petroleum equivalent 


Petroleum refining: 


5 6 
862.1 1,045.6 


1 Natural gas converted to petroleum equivalent at the rate of 1,000 cubic meters of gas = 1 metric ton of 


petroleum equivalent. 
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Table 1.—Poland: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1964 1965 1966 1967 1968 
METALS 
Aluminum: 
Metal, primary_-_-....._--.----- eee 47,800 47,800 55,200 92,400 98,500 
coe metal including alloys, all forms 42 440 480 440 44 
o 
— metal content 14,500 15,100 16,100 16,500 17, 000 
etal: 
Bl ⁵³ðU ees eceund 24,000 27,000 27,000 27,000 28, 000 
Refined, including secondary.................- ,64 87,400 89,847 ,200 48,600 
Iron and Steel: 
Iron ore and concentrate thousand tons 2,680 2,862 8,054 8,077 8,050 
Pig iron including blast furnace ferroalloys. do 56,643 5,760 5,856 6,681 6,889 
Steel, ingots and castings..................- do.... 8,578 9,088 9,8 10,454 11,007 
Steel, semimanufactures do 6,208 6,638 7,122 7,598 7,827 
Mine output, metal content......................- 88,800 41,200 45,100 44,700 48,700 
nies l, including secondary__..------------------- 41,501 41,886 48,487 44,800 ; 
ckel 
Mine output, metal content....................... 1,205 1,101 ¢1,800 » 1, 500 ¢1,500 
La HACER PIDEN UR NE sp toc AA E thousand troy ounces. . 1 1 160 160 160 
e: 
Mine output, metal eontent 150,700 152,100 150,800 156,600 « 158, 
Metal, refined, including secondary 186,900 190,400 198,000 196,000 202,500 
NONMETALS 
Barité 5. .ouoldnlzsesec eoscem cad sue EE 45,700 45,700 47,000 47,000 47,000 
Cement, hydraulic 22 — thousand tons „761 9,578 10,041 11,138 11, 600 
CI ] « . d . uns 26,700 26,700 28,000 „000 28, 000 
Fertillzer materials: 
Crude (natural): 
hosphate rock lll. 89,000 93,000 95,000 95, 000 95, 000 
Manufactured 
Nitrogenous: 
Gross weight thousand tons 1,451 1,528 1,706 2,086 ¢2,600 
- Nitrogen content do.... 859 89 462 594 769 
os 
pasie: NT do 1,644 1,792 1,889 1,972 »2, 200 
POs eontentt C do 314 34 864 8 474 
Gypsum and anhydrite: 
Caleined Mec" do.... 156 158 166 153 NA 
“hl, 8 do 760 762 760 755 NA 
Me cums and hydrated lime)............. do.... 2,178 2,260 2,401 ,9 * 2,500 
er ĩðW6A». ³ A ewes c ead E 88,000 42, e 42,000 » 45,000 NA 
te and pyrr aotre (including cupreous): 
Gross Weight 240, 000 240, 000 240, 000 240, 000 240, 000 
see: Sulfur content T AT EEE RIAM VERON S 91, 91, ; 91,000 i 
Cf! E E EAEE Oe EE uL thousand tons.. 660 674 762 880 969 
G) E E E 8 8 1,581 1,623 1,647 1,658 1,665 
Sulfur, elemental 
Proe.... 8 ) ²ĩ² QESEROOS. dédosel e 280 829 
Onerr ⁵ðâ e esed eamals do.... 295 481 477 e 492 487 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturalll 208,800 241,000 804,800 349,200 NA 
Bitumino OUR. Lie eect sce eeu: thousand tons.. 117,854 118,881 121,979 128,900 128,600 
Lignite and brown......................... do.... 20,250 22,626 , 508 28, 922 j 
POR / ³ĩ;’w] loose do.... 14,981 15,196 15,256 15, 200 15,700 
el briquets, all grades. do... 999 949 936 "901 NA 
Gat natural, marketed. ............- million cubic feet 48,472 48,668 48,598 55,378 90,264 
/%%/ö%oêĩ]ĩ]ĩõ̃ w- yd E thousand tons 100 7 6 41 N. A 
Petroleum: 
Crude e.. rev EIGA d nwE do.... 282 889 400 450 475 
Refinery . 
Gasoline, aviation and motor do 385 707 819 1,018 1, 400 
Kerosine eee do 16 81 20 19 * 20 
GM! ²¹ AAA NIRROE do 1,532 8,146 8,278 8,644 °¢4,200 
e Estimate. NA Not available. 
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TRADE 


Overall foreign trade approached equili- 
brium while mineral trade continued its 
pattern of increasing deficit balances as 
indicated in the following table. 


Value 
(million dollars)! 
Mineral Total 
commodity commodity 
trade trade 
Exports: 
1966 `... 565 2,272 
ISBI ee eee s 555 2,526 
1988. lciicsc P 660 2,860 
Imports: 
«»; 2 EcL za lus 624 2,494 
1961-2 eie 671 2,645 
1968... ...........- » 875 


2,810 


P Preliminary. 

1 Converted from Polish zloty (Zl) at the official 
exchange rate of Zl 1 =U.S.$0.25. 

Expansion of the petroleum, steel, and 
aluminum industries, based on imported 
raw materials, was the major factor causing 
the 1968 mineral trade deficit. Crude petro- 
leum imports increased by 58 percent over 


those of the previous year, pig iron by 36 
percent and alumina by 17 percent. 

About 66 percent of the total trade turn- 
over by value was conducted with other 
Communist Economy (Comecon) nations. 
This figure, however, may be inflated as 
many commodities entering Communist 
nations trade channels are apparently 
priced above world market levels. 

Poland has had limited success in expand- 
ing its export markets in hard currency 
nations. Although sulfur and semiprocessed 
metals were delivered in increasing amounts 
to the West, fuels contributed the bulk of 
mineral exports to the non-Communist 
world. One fifth of total coal exports (5 
milion tons) was delivered to European 
Free Trade Association (EFTA) countries 
in 1968. Nearly 1 million tons of coking 
coal, an increase of 30 percent over 1967 
shipments, was shipped to Japan. Further 
attempts to increase exports to the non- 
Communist world can be anticipated as 
Poland's hard currency deficit mounts. 


Table 2.—Poland: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
METALS 
Cadmium, metal including alloys, all forms 339 281 U.S.S.R. 171; West Germany 54. 
Iron and steel: 
Iron ore and eoncentrate 19,032 19,000 United Kingdom 16, 000. 
Pig iron including cast iron 17,840 280,013 J apan 5 United Kingdom 
Ferroallo ys 8,078 289 West Germany 148; India 60. 
Semimanufacturee s 938,358 1,148,558 United States 131,000; Czechoslo- 
vakia 180,000; U.S.S.R. 89,000. 
Lead, ore and concentrate 16,282 18,908 West Germany 17,886; France 1,017. 
Zinc, metal including alloys, all forms......... 94,313 92,424 U.S.S.R. 25,925; Czechoslovakia 
10,276; United States 9,628. 
NONMETALS 
r ³˙üw1y ] Kd 643,699 786,117 Spain 157,923; Ghana 116,807; 
Hungary 80,007; Czechoslovakia 
Clays: 
Bentonite: <6 -2.2.2.00000 onain 168 Undisclosed. 
Rr hhJJöêöê%r ¾˙ ³ wt 8 60, 534 59,642 Hungary 22,163; Italy 17,557; Yugo- 


Fertilizer materials: 


slavia 8,956. 


Manufactured: 
Nitrogenous thousand tons 42 85 India 50; Czechoslovakia 16. 

Gypsum and plasters: 

Gr 0450 0920 0522 do- 423 417 ä 154; Denmark 95; Norway 

Plas ters do- 31 31 Finland 20; Austria 7. 

veta D MEM IESUS RUNE OMM RC E eres 58,166 43 ,042 “oqo ASIR 22,628; Netherlands 

3 LÀ 
Pyrite (gross weight)........................ 39,551 54,565 United Kingdom 80,859; Czechoslo- 
vakia 20,042. 
Salt, excluding brines......... thousand tons 120 85 Hungary 28; Sweden 20; Mali 18. 
Sulfur, elemental....................- do.... 272 e400 NA. 
MINERAL FUELS AND RELATED MATERIALS 

Coal and briquets: 

Anthracite and bitu- thousand tons.. 22,407 24,029 U.S. S. R. 7,770; Denmark 3, 062; 

minous. East Germany 2,118. 

Lignite and lignite briquets........ do.... 5,060 8,706 All to East Germany. 

COKB- tee nec ß ub eee eee do.... 2,958 2,944 East Germany 892; U.S.S.R. 685; 
Hungary 280. 

Gas, manufactured million cubic feet. . 454 425 All to East Germany. 
Petroleum: 

Refinery products. ....................- 518,688 672,710 West Germany 272,768; Austria 


* Estimate. NA Not available. 


111,104; Norway 62,956. 
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Table 3.—Poland: Imports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 
METALS 
Aluminum: 
Bauxite and concentrate 115,511 
Oxide and hydroxide.................. 120,082 
Arsenic trioxide ekt 490 
Bismuth, metal including alloys, all forms 60 
Chromite Lond ĩ ĩðâGu¼àuſ N 8 144, 206 
Copper: 
Ore and eoncent rate 20, 882 
Metal, including alloys, all forms 86,463 
Iron and steel: 
Ore and concentrate... - -thousand tons. . 9,429 
Pig iron, including cast iron 88 775 
e , ..o aceece e eene 8,917 
Steel, primary form 983 
Semimanufactures C7710 750, 678 
Lead, metal including alloys, all forms 17,397 
Magnesium metal, including alloys, all forms. 400 
Manganese: 
re and concentrate 897,572 
Oxides 22.5 cite bloke tee ccs 3,859 
Mereur yy 76- pound flasks.. 8, 180 
Molybdenum: 
Ore and concentrate 248 
Tin metal, including alloys, long tons 8,421 
all forms. 
gungen ore and concentrate 2, 955 
ine: 
Ore and concentrate 100, 891 
Metal including alloys all forms. ....... 966 
Other: 
Ores and concentrates. 4,389 
NONMETALS 
Asbestoo‚ eee das 42,960 
Harte: ³%ÜW un eise 86 9,885 
Cement. 8 Jo Ä. ᷣͤ x ĩͤ 300, 325 
Clays: 
Benton ite 3, 846 
Kaolin (china elay )))) 77, 796 
ie dod. LE e 4,127 
Diatomite eee 937 
Fertilizer materials: 
Crude: 
Phosphatic........ thousand tons 630 
Manufactured: 
Nitrogenous..............- do.... 87 
Phosphatic............-..- do.... 761 
Potass ie do 1, 543 
err cee tie cake eee 0,214 
Graphite, natural......................-..- 12,463 
Agnes! 154, 691 
Mica, all form 1,085 
IG st ³⅛ðÄ ae i 14,783 
MINERAL FUEL AND RELATED MATERIALS 
Coal and briquets: 
Anthracite and bitu- thousand tons 1,164 
Li M im Th ite briquets d 480 
ignite and lignite briquets O... 
Gas, hydrocarbon: 
Natural............ million cubic feet.. 24, 783 
Manufactured do 90 
Petroleum: 
Grudge thousand tons 3,347 
Refinery produe ts do 2,9842 


1967 


107,815 
167,812 


105 
150,288 


18,631 
37,698 
10,056 

4 

900,905 

17,089 
471 


10, 123 
158 
8,171 
2,445 
107,274 


214,236 


4,233 
71,318 


4,421 
1,272 
435 
68 
695 


1,700 
80,442 


10,012 
104,147 
1,158 
10,271 


1,248 
228 


89,152 
116 


8,608 
2, 784 


Principal sources in 1967 


Mainly from Un 
H ing: ,011; YUnited Kingdom 


Sweden 400; Belgium 181. 
United Kingdom 100. 
U. 555 74,857; Albania 38,887; Cuba 


Chile 8,062; Italy 3,485; Morocco 3,055. 
United Kingdom 21,222; U.S.S.R. 4,405. 


U.S.S.R. 8,594; Sweden 761; Brazil 886. 

U.S.S.R. 692. 

U.S.S.R. 3,917; Austria 744. 

U.S.S.R. 898,998; Czechoslovakia 179,828; 
East Germany 57,718. 

United Kingdom 5 690; U. S. S. R. 4,010; 


Yugoslavia 3, 764. 
All from U. S. S. R. 


U. S. S. R. ee mi Cuba 37,989. 
U.S.S.R. 1 Morocco 14 
gared. Kingdom 6,2265; N etherlands 


Canada 69; France 51; United States 28. 
United Kingdom 2,156; Netherlands 881. 


All from United Kingdom. 

Canada TAA West Germany 15,580; 
U.S.S.R. 15,158. 

United Kingdom 3,101; Cuba 337. 

U.S.S.R. 24,156; Canada 6,584. 

Spain 65, 685; Czechoslovakia 5,208; 
Yugoslavia 4, 632; Rumania 4,028. 

All from U.S.S.R. 


Yugoslavia 3,018; Hungary 1,200. 
Czechoslovakia 46,169; United Kingdom 


4,024. 

U.S.S.R. 1,681; oe vd Italy 729. 

Austria 669; Belgium 544 

All from U.S.S.R. 

Czechoslovakia 61. 

Morocco 306; Tunisia 236. 

East Germany 1,183. 

East Germany 12,400; mainland China 
8,545; North Korea 5,549; Bulgaria 


3,948. 
Czechoslovakia 7,227; U.S.S.R. 1,804. 
Czechoslovakia 57,360; North Korea 


24,198. 
Tadia 374; United Kingdom 323; Belgium 
North Korea 7,009; Austria 1,110. 


U.S.S.R. 892; East Germany 800. 
All from East Germany. 


All from U.S.S.R. 
All from East Germany. 


All from U.S.S.R. 
U.S.S.R. 1,765; Rumania 294. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Poland’s second reduction 
plant, Konin, has been in operation since 
1966 but has not achieved capacity produc- 
tion. Difficulties are apparently centered 
on inadequately trained personnel operat- 
ing the highly sophisticated  Péchiney 
equipment. 

Bauxite supply has been assured by the 
renewal of a long-term trade agreement 
with Hungary which supplies this ore in 
exchange for aluminum metal. The agree- 
ment extends through 1975 and guarantees 
that mutual requirements for these com- 
modities are met. 


Copper.—Expansion of mining facilities 
continued at Lubin-Glogow basin. The 
mid-year opening of the Lubin and 
Polkowice mines increased the gross weight 
copper ore output to more than 3 million 
tons in 1968. The Legnica electrolytic 
refinery, expanded in 1967, operated at 
only 72 percent of its rated 60,000-ton 
Capacity; nonetheless, a second electrolytic 
refinery, with a 40,000-ton annual capacity, 
was being built at Zukowice. This plant is 
scheduled for completion in March 1971. 


Iron and Steel.—The industry continued 
to maintain a better than 5-percent growth 
rate in 1968. Increased output was mainly 
due to full use of existing capacities. Near 
yearend, several investment projects were 
realized. Among these were the Nova Huta 
slabbing-rolling mill, the Warszawa rolling 
mill, the Srem iron foundry, and the pipe 
welding plant at Ferrum. 


Zinc and Lead.—A new zinc deposit of 
unreported magnitude was discovered near 
Zawiercie in south-central Poland. Previous 
development activity has been centered 
principally in the Olkusz-Bolesxawiec area 
in southwest Poland and as a result, the 
Olkusz zinc-lead mine was opened at year- 
end. The mine is designed to produce 
750,000 tons of ore annually. 

In November 1968, the Imperial smelting 
furnace of the Miasteczko Slaskie zinc-lead 
combine was put into operation. Successful 
operation of this new furnace envisages a 
10-percent increase in zinc and a 15-per- 
cent increase in lead output. This combine 
plans to install a second Imperial smelting 
Market desirability of Polish sulfur is en- 


nounced as to when construction will begin. 
Nearly half of Poland's zinc metal output 
is exported almost equally between non- 
Communist and Communist nations. 


NONMETALS 


Cement.—Consumption requirements and 
export market demand for cement is ex- 
pected to reach 18 million tons by 1975. 
During 1969—75, five new cement plants 
are scheduled to begin operation. The first 
of these plants, Chelm II, was under con- 
struction in 1968. Poland's 20 existing 
cement plants are all to be modernized with 
emphasis on automation and mechanization 
as well as broadening of product range. 


Fertilizers.—The Pulawy fertilizer com- 
plex, including the newly operative nitric 
acid plant and ammonia nitrate plant, con- 
tributed 40 percent of the total nitrogenous 
fertilizer output in 1968. The complex, still 
under construction, is scheduled to produce 
300 tons of ammonia daily by 1970. Other 
nitrogenous fertilizer plants under con- 
struction were the Kedzierzy and the 
Tarnow II. The domestic production of 
nitrogenous fertilizers adequately meets 
domestic requirements and provides an ex- 
portable surplus. Much of the requirement 
for phosphatic and potassic fertilizer is met 
through imports; however, Poland antici- 
pates production of 950,000 tons of phos- 
phatic fertilizers in 1969, satisfying about 
70 percent of domestic consumption re- 
quirements. 


During the year, the Tarnobrzeg super- 
phosphate plant started production result- 
ing in a 25-percent increase over 1967 in 
output of phosphatic fertilizer. The phos- 
phorous fertilizer plant at Police will 
commence production in 1969. Plant capac- 
ity will be 230,000 tons of ammonium 
phosphate annually. 


Sulfur.—An 82-percent increase in out- 
put over that of 1967 ranked Poland as the 
world's fifth largest sulfur producer in 
1968. The marked increase in the 1967—68 
production was attributable to the adoption 
of the Frasch process at the Grzybow and 
Jeziorko mines, which accounted for more 
than half of the 1968 production. Exports 
also increased to 950,000 tons in 1968, 
more than double the previous year figure. 
furnace, but no decision has been an- 
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hanced by its total lack of arsenic, tellu- 
rium, and selenium. 

Production in 1970 is now planned at 
2.6 million tons, which apparently includes 
production from the Machow  open-pit 
mine scheduled for production in 1969 at 
an annual capacity of 12 million tons of 
ore. The sulfur in this ore will be recovered 
by conventional floatation methods. 


MINERAL FUELS 


Poland’s total fuel requirements have in- 
creased by about 4.5 percent annually since 
1965, and an annual growth rate of 4.2 
percent is projected for the period 1970. 
Coal continued as the nation’s primary 
fuel source but at a decreasing level. The 
contribution of various fuels to the nation’s 
energy balance in 1965 and projections for 
1970 and 1975 is tabulated as follows in 
percent: 


Coal.—Poland’s coal output continued to 
maintain a 3-percent annual growth rate. 
Within the last 10-year period, coal output 
has increased 34 million tons but the num- 
ber of workers at the coal face has de- 
creased 10 percent, indicating improved 
productivity. In 1968 more than 50 million 
tons of coal was mined by mechanical 
means compared with 19 million tons in 
1963. The fully automated mine at 
Katowice started operation during the year. 
This mine will use new mining techniques 
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and is expected to produce 15 tons per 
man-shift. 


Type of fuel 1965 1970 1975 

Coal, bituminous and lignite l 
/ ⁰⁰ 69.3 64.2 60.0 
/ ·- oes wee 12.6 12.1 11.5 
Liquid fue lis 6.9 10.4 13.5 
Gaseous fuels 7.9 10.6 18.0 
Natural gas 2.1 6.2 8.0 
Other fuels 3.3 2.1 2.0 
Total........---.-- 100.0 100.0 100.0 
Natural Gas.—The more than 90,000 


million cubic feet of natural gas produced 
in 1968 represented a 63-percent increase 
over the previous year with a further rise 
of 54 percent projected for 1969. 'The 
development of the Rzeszow gasfield in 
southeastern Poland was the basis for the 
increased output. Most of the gas was used 
by industry as fuel for open-hearth fur- 
naces and as raw material for the chemical 
industry. In 1968 the chemical industry 
consumed about 21,000 million cubic feet 
of natural gas with a projected increase of 


70,000 million cubic feet in 1969. 


Petroleum.— The second distillation col- 
umn at the Ptock refinery was operative 
in 1968, contributing to the 40-percent 
increase in petroleum product output and 
a proiected 20-percent increase in 1969. 
The Soviet Union continued to pipe in 
more than 90 percent of the crude oil 
supply via the Friendship pipeline. 


The Mineral Industry of Portugal 


By F. L. Klinger ! 


Output and exports of Portugal's mineral 
industry were close to the levels of 1967, 
and the industry's prospects for growth 
during the next few years seemed to be 
good. Significant mining developments were 
underway in iron ore, tungsten, and salt; 


the iron and steel works was being ex- 
panded; and a new petroleum refinery was 
almost completed. Exploration for precious 
metals, tin, uranium, and pyrite was con- 
tinued, and offshore exploration for oil and 
gas was possible in 1969. 


PRODUCTION 


Preliminary statistics indicated that 
volume and value of mine and quarry out- 
put (excluding construction materials) in 
1968 were slightly above the levels of 1967. 
This was due mainly to increased output of 
tungsten concentrates, pyrite, and salt, as 
production of several commodities, includ- 
ing precious metals and coal, declined. 


In the manufacturing industries, the 
more significant changes were increases of 
15 percent in rolled steel and 14 percent in 
nitrogenous fertilizers, and a 19-percent 
drop in output of ferrotungsten. 


1 Physical scientist, Division of International 
Activities. 


Table 1.—Portugal: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
METALS 
Antimony, mine output, metal content 12 11 4 23 50 
Arsenic, white 372 186 194 252 * 200 
Beryl concentrate, gross weight 18 40 12 14 104 
Columbite-tantalite concentrates, gross weight. ....... 8 b 10 14 9 
Copper: 
Mine output, metal content: 
In cupreous pyrites.......................- 4,119 9,684 8,468 3,471  *3,450 
In other ore and concentrate................- 167 114 186 139 122 
In preeipitatttek lll. ..- 79 64 81 58 50 
/ ³˙w¹.¹wA A E 4,965 8,862 3,735 8,668  *3,622 
Metal, refined. 3,392 9,778 3,939 3,857 3,889 
Mine output, metal content troy ounces.. 21,316 21, 541 18,776 27,103 18,679 
Metal... ß inesse ume Ete 93 8,166 20,416 29,020 20, 191 NA 
Iron and steel: 
Iron ore and concentrate: 
Hematite and magnet ite thousand tons 172 165 139 148 149 
Manganiferous.....................- do 43 46 53 54 55 
r . eise do 263 269 241 278 281 
Ferroalloys, excluding blast furnace products: 
Ferromanganese and ferrosilicon............- 5, 379 6,741 7, 985 7,130 7,159 
Ferrotungs ten. 327 218 245 370 299 
Steel, in gots thousand tons 250 273 r 268 * 302 313 
Steel semimanufactures: 
Light sections do- 120 139 166 152 NA 
. ³ A SEE do 88 90 r 75 79 NA 
Lead: 
Mine output, metal content 196 152 1,715 1,594 » 2,400 
Metal, refined._...........--._-....-_.-.....-- 1,366 1,308 1,058 1,078 1,232 
Manganese ore and concentrate, gross weight. 6,995 7,765 8,6071 9,832 9,663 


See footnotes at end of table. 
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Table 1.—Portugal: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
METALS—Continued 
Silver: 
Mine output, metal content........ troy ounces.. 48,778 1 93, 204 354,558 356,789 * 300,000 
„ including secondary............... do.... 178,000 721,000 1,089,625 276, ,210 NA 
© Mine output, metal content........... long tons 676 557 600 645 624 
Spe ree NER V do.... 589 603 556 592 619 
Titanium (ilmenite concentrate), gross weight,........ 57 75 481 585 558 
Tungsten; mine output, metal content............... 841 782 951 1,096 1,318 
Uranium oxide (UO) produced *.................... 18 38 42 95 95 
Zinc, mine output, metal content 952 *2,952 2,345 507 * 600 
NONMETALS 
Soe. 8 148 r 10 52 102 
CG n ]⁰Ü: ½ ˙mꝛß ⁊ð—ͤ y 8 348 8,808 1,016 316 160 
Cement: hydraulic. ................. thousand tons.. 1,622 ,680 1,720 1,821 1,861 
WSO ooo ORE EH D M E E 98,293 40, 894 34,066 37,209 40, 869 
r ² ˙ AAA ĩ 8 257,000 362, 000 94,000 52,000 NA 
Dill houd ⁰⁰ coenam 2, 2,627 9,488 ,908 8,512 
Feb. 11, 170 8, 296 r 23,540 30,321 21,289 
Fertilizer materials, manufactured: 
Nitrogenous, gross weight thousand tons 491 535 522 507 579 
Phosphatic, gross weight do.... 481 430 408 491 489 
Mixed and unspecified. .................- do 140 147 161 167 165 
%ôöĩ«ͤbÜiʒ˙ . 8 do- 1,062 1,112 1,091 1,165 1,233 
yen and anhydrite......................- do.... 65 81 11 104 NA 
pingere n and hydrated lime)........... do.... 166 160 182 201 192 
Mes, Dni AE pe NA NA 1,601 1,657 »1, 600 
Pyrite and pyrrhotite (including cupreous), gross weight: 
Noncupreous. .............-.... thousand tons.. "nt m 250 | 528 553 
Gp cue v pos ReasaRE do.... 
Total c seu si hauena ianao asses] do 607 616 558 528 553 
Quse S conten—ůa—n ::: do 279 288 257 243 254 
Common quartꝶꝶ llle cc cele Lee ese 24,000 7,910 23,278 60,545 657,818 
i Quarto occ cose loco ꝛ⅛ mr v 8, 000 191, 000 191,000 276,000 NA 
nol Gp PUE thousand tons 89 90 98 113 151 
MAnss. se ENa 98383 232 409 257 321 * 800 
Stone, sand and gravel, n.e.8.: 
tone: 
Cal us: 
Dolomite........-.-----.----.---.---- 5,370 2,975 4,538 5,840 NA 
Limestone, including marl and calcite 
thousand tons 1,988 2,252 12,781 2,782 NA 
Marble -2222>2222.222220=0 do 56 49 144 181 NA 
Other: 
Granite ea rere do 211 734 998 2,042 NA 
§?’§O»S-1. seed cece ote cee do.... 79 8 78 67 NA 
á i Other choses auaa 8 385 AN 214 243 285 aT A 
PE VO) cl ces ceo LC E 9 2 : 
Sand, not further described. do 578 581 541 1 769 NA 
1 elemental, including sublimeſdd 6, 130 9,737 6, 328 451 * 400 
THEE CM VEA PRESE AESA EA 800 710 r 720 140 1,100 
Padi: MINERAL FUELS AND RELATED MATERIALS 
0a e 
Anthracite. . EIA EINI LIT thousand tons.. 444 428 420 443 397 
dee oe RENE S pO TRO do 101 90 51 39 31 
G ³§o’—ÜWð A e Nau a ce eMe ded do.... 10 13 r 10 10 * 10 
Fuel briquets, all grades. do. 41 34 97 80 
Gas, manufactured. ............. million cubic feet. 3,143 3,228 3,330 3,622 8,810 
IGNI —... Gema me discre Rm RD T.. —§gGw S E E 
Petroleum refinery products: 
en eevee ese thousand tons 379 391 399 407 408 
9%%%%důVꝙ3:0i ẽñ ¼˙ - 8 do 184 199 185 191 203 
Jetfua ³·Üũꝛà ˙¹˙¹w g K use do 29 39 75 96 64 
Distillate fuel Olle ³»W0 Soe a do 322 331 371 368 369 
Residual fuel oil........................- do.... 570 596 567 619 609 
Liquefied petroleum gases do.... 46 46 39 34 42 
G] ·;W⅛„iWiQ◻W¹..... ſ ͤ=v! m. eeeeed do 40 47 52 57 * 50 
Tot8l:c.catanhkebadcu2€escextüea ato do.... 1,570 1,648 1,688 1,772  *1,740 
* Estimate. r Revised. NA Not available. 
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TRADE 


Angolan diamonds remained the princi- 
pal item in Portugal's crude mineral trade 
in 1968. Compared with 1967 levels the 
value of imports dropped slightly, to $40.3 
million, while the value of exports of non- 
industrial stones appeared to drop 36 per- 
cent to $28.6 million. Exports of tungsten 
concentrate, pyrite, and unworked building 
stone, the principal crude mineral products 
of continental Portugal, were valued at 


$12.5 million. 


Fuels continued to account for more than 
one-third of mineral commodity imports in 
1968 and were valued at about $87 million, 
followed by iron and steel ($48 million). 

Values for mineral commodity trade and 


total commodity trade were as follows: 
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Value 
(million dollars) 
Mineral Total 
commod- commod- 
ity ity 
trade trade 
3 a EE E, 90 620 
HONORE UNIS CREE 103 101 
JFF NA 737 
FFF 227 1,023 
3j eateries 238 1,059 
000 NA 1,046 


NA Not available. 
1 Provisional figure. 
Source: 1966-67 


1968 


United Nations Statistical 
ffice, New York. 
Instituto Nacional de Estatis- 
tica (Lisbon). Boletim Mensal 
de Estatistica, (Mont 
Bulletin of Statisics). No. 12; 
V. 40, No. 12; December 1968 
annes V. No. 12, Decem 


Table 2.—Portugal: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
METALS  — 
Aluminum metal, including alloys, all forms. 321 520 West Germany 330; Italy 49. 
Arsenic trioxide, ‘pentoxide, and acids 381 189 Spain 179. 
Beryl ore and concentrate. ................ 10 28 All to Uuited States. 
Columbium and tantalum; Tantalum ore and 30 25 NA. 
concentrate. 
Copper: 

Ve ane concentrate n 33 Sweden 30. 

: Metal, including alloys, all forms....... 1,788 1, 033 Italy 320; United Kingdom 178. 
ron and stee 

and concentrate, including roasted 360 19 United Kingdom 17. 

Metal: 

C ⁰¹ AAA EE GEM ME 11,748 18,508 Spain 10,366. 
Pig "ron. ferroalloys, and similar 6,931 7,926 est Germany 8, 3,620; United Kingdom 
mate 

Steel, primary form 6,636 10, 581 Angola 9,025. 

Semimanufactures: 

Bars, rods, angles, P sections 1,007 2,332 Angola 1,469. 
Universals, plates and sheets 896 1,690 Angola 800. 
Hoop and strip 88 84 NA. 
WIPÉlL.lcoccs222c2wv.dadenes cue 369 8,633 United Kingdom 4,311; Morocco 2,893. 
Tubes, pipes, and fittings.........- 13,514 19, 759 Angola 5,241; Spain 4, 869; Mozambique 
2,723; Cyprus 2,378. 
La Castings and forgings rough. ...... 105 239 Mainly to Africa. 

Ore and concentrate 2,774 2,415 West Germany 1,655; Italy 750. 

Oido 84 89 Spain 25; Mozambique 25; 25; POESIA 24. 

Metal, including alloys, all forms 162 208 Angola 124; Mozambique 44 

Magnesium metal, including alloys, all forms NA 8 Allto West 5 

Manganese ore and concentrate 7,828 6,485 Mainly to West Eur 

Nickel metal, including alloys, all forms. .... 1 48 Bel jum-Luxembourg 1 16; United 
ingdom 

Platinum-group metals and silver: 

Waste and sweepings: 
gin ane 3 value thousands 319 $8 West Germany 34; Belgium- Luxembourg 

atinum. ‘ 
dl J» 8 do 329 327 All to Belgium- Luxembourg. 

Metals, including alloys: . : 
Platinum group troy ounces.. 1,132 1,692 wa Germany 868; United Kingdom 
Silver do 161 2,240 Angola 1,264; Curacao 427. 

Dn ges including alloys, long tons 111 389 United States 275; Mozambique 32. 
orms. ! 
Tungsten ore and concentrate 1,341 1,500 United Kingdom 461; Netherlands 441; 


See footnotes at end of table. 
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Table 2.—Portugal: Exports of mineral commodities— Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS—Continued 
Zinc: 


Ore and concentrate 
Mein bb ?—r“, 


Other: 
Ore and concentrates: 
Of molybdenum, titanium, vana- 
dium, and zirconium. 
Of base metals, n.e.8. ............- 
Ash and residues containing nonferrous 
metals. 
NONMETALS 
Abrasives, natural, n.e.s.: Pumice, emery, 
4 corundum, diatomite, etc. 


c ud clay products (including all refrac- 
lay 2 92 p ( g 


rude clays, 
eee, E 


Refractory (including nonclay bricks) 
3 J AMA E 
on 

Gem, not set or strung. value thousands 
Industrial O..-. 
Feldsp arr. 

Fert r materials, manufactured: 
Nitrogenou ss 


t SAPE 8 


Iron oxides, processed 
Pyrite (gross weight 


Stone, sand and gravel: 
on stone: 
Crude and partly worked: 
3 and other calcareous... 
T) NANGRDUR SCENE Oe 


Worked: 
late 


Marble and other 
Gravel and crushed rock. .............- 
Quartz and quartzite.................- 


Sand, not metal bearing 
Sulfur, elemental, all form 
ome nonmetals, n.e. ss 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural..............- 
Coal and coke, including quens 3 
Petroleum refinery products 

Gasoline (ine uding natural) TE 

Kerosine and jet fuel. 

Distillate fuel oil....................- 


Total refinery products.............- 


r Revised. A Not available. 
1 Excluding bunkers. 


1966 1967 
5, 686 985 
79 104 

242 288 

980 1. 950 

157 NA 

965 1,698 

851 298 

18 57 

995 6 
164,902 69,028 
8 121 
2,486 2,440 
1,267 2,586 
798 2,555 
20,398 17, 808 
$37,064 $44,552 
—— 681 
11,677 11, 575 
85,584 95, 725 
65,025 109, 498 
929 1.080 
24,008 19, 829 
887 210 
2,908 8,187 
1,359 986 
113 69 
— 44 
272,522 244, 177 
121,987 105, 648 
8, 898 9,866 
6,181 1,718 
4,008 4,693 
187,487 145,650 
28,425 16,198 
1,9 8,356 
19,923 25,276 
82,579 21,453 
94 ,467 
1,108 156 
48 806 

118 164 

r 41,669 14,068 
r 88,715 101,501 
17, 800 10,826 
r 81,481 16,067 
r 5,154 6,339 
491 2,217 

88 812 


Principal destination, 1967 


All to France. 

Mozambique 52; Angola 49. 

Netherlands 181; Belgium-Luxembourg 
50; Norway 37; I 81. 


All to Spain. 
NA. 
Belgium-Luxembourg 1,069. 


United Kingdom 122; Angola 82. 


M. to tin 1 85 Suu 
ozambique 3; Angola 2 
Spain 41,954; Guinea 18,687. 
Angola 107. 


2,100; S 210. 
1,720; Gibraltar 655. 


Gibraltar 1,567; la 703. 
Spain 4,957; Mozambique 1,603. 


All to the United Kingdom. 

o. 
Italy 6,176; United Kingdom 1, 886. 
Turkey xi 8825 5 p "uis 


Syria 10 
Nigeria 27 7102 Bulgaris 4; Cyp 
15,866; Turk key 6,480 i ix 


Ango 854. 
Cyprus 8 8,088; Angola 4,566; Turkey 


Angola 86 86; Mozambique 76. 
119; United Kingdom £70 
ce , 
Italy 111. 


Angola 25; 1 Verde Islands 18. 

Mozambi 

Belgium-L'uxembourg 182,502; West 
Germany 48 


I 67,427; West Germany 14,688 
M^ tape 8,240; France 


785 
West Germany 783; Italy 719. 
M Germany 1,247; United States 


West Germany 57 1751 Netherlands 
24,162; Sweden 1 ,980; United King- 
dom 17,259. 

United States 7,483; France 2,746. 

Angola 1,550; Mozambique 1 851. 
xi 18 ,200; rii Germany 5, 460; 

o 


rway 4 
Gibraltar 21,485. 
Ver 712; "Mozambique 400. 


Guinea 250. 
Cape Verde Islands 110. 


Guinea 6,185; Netherlands 4,604. 
Netherlands 18, 784; Bahamas 15,564. 
Guinea PA 
Belgium-Luxembourg 15,867. 
Angola 4,801; Mozambique 1,474. 
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Table 3.—Portugal: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Bauxite and concentrate 
Oxide and hydroxide.................. 
Metal, including alloys: 
%ꝙ%0 —:. meses da. 
Unwrough r 
Semimanufactures 


Oxide and hydrox idee 
Copper metal, including alloys: 
8%... MOERS Wi EE ER 
Unwrought: 
Blister. TT ...---- 
Refined, unalloyed................ 
Master alloy 
Semimanufactures.................... 


Gold metal, unworked or 
partly worked. 
Iron and steel: 
Ore ane concentrate, including roasted 


pyrite. 
Metal: 
Scra 
Pig iron, ferroalloys, and similar 
materials. 
Steel, primary forme 
Semimanufactures: ; 
Bars, rods, angles, shapes, sections.. 


troy ounces.. 


Universalis, plates and sheets: 
Heavy, medium, and light plates 
and sheets, uncoa 
Tinned plates and sheets 
Other coated plates and sheets. 


Hoop and strip..................- 
a and accessories. 
Can cite ae 
astings and forgings, rough....... 
Lead: ES xi 
Metal i PESCE UH a y eee E Sear 


micas and semimanufactures. . 


Magnesium metal, including alloys, all 
orms. 


Manganese: 
Ore and concentrate 


Gi uma 
Mercury................. 76 pound flasks.. 
Molybdenum metal, kilograms.. 

ane acing alloys, all forms. 
Nickel metal, including alloys, all forms..... 


Platinum group metals and silver, including 


oys: 
Platinum-group.......... troy ounces.. 
Silver thousand troy ounces.. 
Tin: 
Oxides. ..... a long tons.. 


Metal, including alloys, all forms. do 
Titanium: 

Ore and concentrate Iii. 

OD Stal- PA . ß ac sesciadós 


See footnotes at end of table. 


1966 


4,979 
533 


61 


849 
8,144 


119 
87 
119 


2,581 
3,842 
14 


6,836 
791 


57,123 


4,814 
4,284 
23, 186 


62, 521 


124,112 


35, 11¹ 


3,590 
14, 253 


12, 544 
509 


13 


1967 


43,186 
4,578 
2,599 
4,046 

46,724 


118 ,950 
45,646 


15,369 


25,976 


8,053 
18,691 


14,284 
569 
46 


18,776 
982 

12 

29 


349 
2,636 


Principal sources, 1967 


France 2,405; Guyana 500. 
West Germany 390; France 224. 


United Kingdom 36. 

United Kingdom 379; France 146. 

Austria 1,662; West Germany 1,316; 
France 15 118; United Kingdom 928, 


Netherlands 89. 
West Germany 48; United Kingdom 88. 


Mozambique 30; Cape Verde Islands 15. 


Zambia 1,626. 
Belgium-Luxembourg 840; Canada 839. 
United Kingdom 86. 
nited Kingdom 2,256; Italy 1,026; 
West Germany 757; France 702. 
United Kingdom 1, 612; United States 


1,168. 


Brazil 42,573. 


United Kingdom 1,282; Gibraltar 748. 
8 Kingdom 1.214; Netherlands 


West Germany 3, 090. 


West Germany 15,249; Belgium-Lux- 
embourg 9,309; France 5,279. 


West Germany 42,829; France 30,833; 
United Kingdom 24 878. 
United Kingdom 14, 798; France 12, 140. 
Belgium-Luxembourg 7, 772. 
Belgium-Luxembourg 8, 863; France 


6,639. 
France 8,441; West Germany 1,978. 
United Kingdom 6,415; Belgium- 
„ 5, 615; West Germany 
West Germany 7,723; France 2,719. 
West Germany 315. 


United Kingdom 29; Spain 10. 
1 42; Angola 13: Mozambique 


Mexico 3,354 Republic of South 
Africa 1 827; N 1,115. 
United Sta 


ate Kingdom 244; West Germany 


United Kingdom 39; Netherlands 21. 
Spain 200. 
est Germany, Netherlands, and 
United Kingdom, each 100. 
SE Kingdom 124; West Germany 


United Kingdom 6,944; West Germany 
6,602; France 5, 188. 
West Germany 566; United Kingdom 


United Kingdom 6; Austria 5. 
United Kingdom 18; West Germany 7. 


Australia 29 
Und Kingdom 1,081; West Germany 
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Table 3.—Portugal: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specifled) 


Commodity 1966 1967 Principal sources, 1967 
METALS—Continued 
e: 
G ///öĩôðͥð² Aa e aaa 286 198 ne Germany 80; Belgium-Luxembourg 
Metals, including alloys: 
Unwrought.....................- 5,086 6,252 Span 2,026; Belgium-Luxembourg 
Semimanufactures...............- 285 308 West Germany 160; Belgium- 
Luxembourg 79. 
Other: Ore and concentrate of base metals, 159 133 š 
n. e. a. 
NONMETALS 
Abrasives, natural n.e.s.: 
ce, emery, natural corundum, etc. . 610 548 Netherlands 260; Italy 184. 
Dust and powder of. . value thousands $6 332 NA. 
precious and semiprecious stone. 
|^ crete PERPE CE 4,097 4,801 Canada 1,801; Republic of South 
Africa 1,252. 
Barite and wither ite 235 297 West Germany 264. 
CC///GGCCCPUK T..... eR E 915 1,950 France 515; Angola 495. 
91, 1] As 1,818 2,026 i ourg 1,014; France 
Clays and clay products (including all refrac- 
tory brick): 
rude clays, n.e.s.: 
Bentonite. .....................- 2,056 1,562 Morocco 560; Italy 376. 
Kaolin (china cia): 45 986 United Kingdom 792; United States 161. 
Orr ³ĩ»WWw 8 3,801 2,330 United Kingdom 1, 404. 
Products: 
5 (including nonclay 7,695 5,481 West Germany 1,582; Austria 664. 
ricks). 
Nonrefractor -2 ---------- 882 538 NA. 
Cryolite and chiolitee 33 50 All from Denmark. 
mono: gem, not set or value thousands.. $42,431 $42,021 Angola $41,904. 
strung. 
Diatomite and other infusorial eart hs 1,597 2,055 United States 1,160; Italy 362. 
Feld 0aoenaaMMaanMaMnMMenMsMsMMMMMa 94 United Kingdom 395; West Germany 
Fertilizer materials: 
Crude: 
Nitrogenous. ...................- 15 3,616 Chile 3,520; West Germany 86. 
Phosphatic.....................- 223,934 296,761 Morocco 294,683; Mexico 980. 
Manufactured: 
Nitrogenous. .................... 1,076 1,114 West Germany 1,010. 
Phospha tie 11.157 11,292 Belgium-Luxembourg 10,013. 
Potasse-. A x8 23,127 30, 271 Spain 30, 269. 
Other, including mixed............ 20,757 21,823 est Germany 18,748. 
Graphite, naturallllkVk»LLLL 144 158 Norway 68; West Germany 658. 
Meum and plasters. ......._--......-.-- 15,633 14,331 Morocco 14,246. 
ö·Ü“ cee Loo uu Vee OTe 1,033 867 Netherlands 235. 
Mica, crude, including splittings and waste 87 92 Norway 49; United Kingdom 23. 
Pigments, mineral: 
Natural, crude...............-....... 176 73 France 42; West Germany 16. 
Iron oxides, processed................- 1,307 1,213 Spain 600; West Germany 493. 
Salt and brines.........................-- 20,650 11,040 Cape Verde Islands 8,150. 
Stone, sand and gravel: 
9 stone, erude and partly 1332 698 Angola 616; West Germany 78. 
worked. 
Dolomite, chiefly refractory grade 3,480 3,321 Italy 2,244; Norway 576; Spain 438. 
Flint and crushed rock. ............... 594 739 Belgium-Luxembourg 646. 
Quartz and quartzi te 1,858 2,052 Belgium-Luxembourg 1,785. 
Sand, excluding metal bearing.......... 5,200 4,331 Netherlands 2.131. 
Sulfur, elemental, all form 34,274 18,814 France 17,318. 
Talc, steatite, soapstone, pyrophyllite....... 1,926 „319 Norway 838; France 832; Italy 379. 
Other nonmetals, crude, n.e.s.............. 1,975 5,554 Cape Verde Islands 5,227. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 1,238 1,606 Belgium-Luxembourg 1,478. 
Carbon black. .......................-.-- 4,500 5,113 France 2,115; Uni States 917. 
Coal, all grades, thousand tons 470 390 Poland 248; United Kingdom 64; 
including briquets United States 53. 
Coke and semicoke. ................ do- 290 298 Netherlands 115; West Germany 54; 


See footnotes at end of table. 


Italy 52; United Kingdom 50. 
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Table 3.—Portugal: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


1967 Principal sources, 1967 


Commodity 1966 
MINBRAL FUELS AND RELATED MATERIALS 
—Continued 
E Croke d partly th d 1,557 
rude an ousand tons 3 
refined. 
Refinery products 
Gasoline do 102 
Kerosine and jet fuel do- 26 
tillate fuel oll do.... 323 
Residual fuel oil do 288 
Lubrican tek do 49 
5 petroleum gases o ne 105 


59 
Mineral tar and other coal, petroleum, xe gas 7,994 
derived crude chemicals. 


t Revised. * Estimate. NA Not available. 
1 Includes vanadium and sirconium ores. 


1,751 Iran 988; Bahrain 486. 


182 Venezuela 48; Netherlands Antilles 26. 
25 Netherlands Antilles 21. 
392 Netherlands Antilles 106; Italy 78; 
Iran 63; Venezuela 58. 
300 Mozambique 83; Angola 58; Nether- 
an 
51 United Kingdom 24; ese 12. 
150 arane La Netherlands 1 


ain 28. 
7,436 Nethe lands 1,940; United Kingdom 
1,611; United States 1,270. 


COMMODITY REVIEW 


METALS 


Gold and Silver.—The Mouros mine of 
Minas de Jalles, Ltda., continued to ac- 
count for all the reported mine output of 
gold in 1968, in addition to about 15 
percent of total mine silver production. The 
average silver content of concentrate de- 
clined to about 16 ounces per ton, com- 
pared with 20 to 24 ounces in 1966 and 
1967. After removal of arsenic by Minas 
do Pintor Ltda., at a plant south of Porto, 
the concentrates were smelted at the Bar- 
reiro works of Companhia União Fabril 
(CUF), near Lisbon. 

Production of silver in lead and zinc 
concentrates at the Terramonte mine of 
Minas de Terramonte Ltda. (MITEL) 
apparently declined in 1968, to an esti- 
mated 250,000 ounces compared with 
300,000 ounces in 1967. The quantity of 
ore milled (81,500 tons) was about the 
same, but most concentrate produced in 
1968 was a lead-zinc type containing about 
75 ounces silver per ton. In 1967, the bulk 
of production was made up by a lead con- 
centrate containing 100 to 125 ounces silver 
per ton. 

Proved ore reserves at the Terramonte 
mine were reported in 1966 as 400,000 
tons, containing 4.16 percent lead, 3.35 
percent zinc, and 5.6 ounces silver per ton. 
Other metals include antimony (up to 0.7 
percent in galena), cadmium (up to 0.3 
percent in blende), and smaller amounts 
of arsenic and copper. 


Iron and Steel.—Iron Ore.—Commercial 
production of iron ore from the Moncorvo 
deposits in Braganga was expected to begin 
in late 1970. The development company, 
Exploracáo e Desenvolvimento Mineiro de 
Moncorvo Ltda. (M'nacorvo), reportedly 
planned to begin construction of mine and 
plant facilities early in 1969 for production 
of 2 million tons of pelletized concentrate 
annually. In a pilot plant operated since 
early 1967, the company has produced 
daily about 60 tons of flotation concen- 
trates, containing 64 percent iron and 0.3 
percent phosphorus, from 120 tons of crude 
ore containing 42 percent iron and 0.3 to 
0.5 percent phosphorus. Particle size of the 
concentrate was 80 percent (minus) 44 
microns. Proved crude ore reserves at 
Moncorvo were reported to be approxi- 
mately 200 million tons, and an additional 
400 million tons was probable. 

Steel.—Facilities of the Seixal steelworks 
were being expanded in 1968, to include a 
rail- and heavy- section mill, cold-rolling 
mill, tinning and galvanizing lines, and a 
new oxygen plant, all scheduled for com- 
pletion in 1969. Ironmaking and steelmak- 
ing capacity were scheduled to double by 
1973. 


Tungsten and Tin.—Production and ex- 
ports of tungsten in concentrates increased 
by 20 percent in 1968. The increase was 
mainly due to expanding production at 
the Panasqueira mine of Beralt Tin and 
Wolfram Ltd. The company’s expansion 
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program, costing an estimated $1.6 million, 
is designed to increase the annual output of 
tungsten concentrates to 2,200 tons by 
yearend 1970. Production in 1968 was 
1,419 tons. 

The Beralt firm also planned to invest 
about $330,000 in exploration and develop- 
ment work on the Ribeira tin deposit in 
Braganga. If sufficlent ore reserves are 
proved, the mine will be equipped to pro- 
duce about 300 tons of ore per day. The 
Ribeira property was reported to have 
produced 4,000 tons of tin-and-tungsten 
concentrates, prior to its closure in 1966. 

Recoverable reserves of tungsten and tin 
ores in Portugal were estimated by Portu- 
guese sources in 1965 at 60,000 tons of 
wolframite and 40,000 tons of cassiterite. 


NONMETALS 


Pyrite and Sulfur.—Increased output of 
pyrite in 1968 was accompanied by a rise 
in production of sulfuric acid, to 440,000 
tons. Exports of pyrite remained at the 
1967 level. An estimated 60 percent of the 
pyrite was produced at Aljustrel and the 
remainder was produced at Louzal. Explor- 
ation for pyrite was being conducted be- 
tween Aljustrel and Louzal, by a subsidiary 
of CUF, and in the vicinity of the depleted 
San Domingos deposits by a subsidiary of 
Cominco Ltd. of Canada. 


Salt.—While the rising output of rock 
salt was due mainly to increased produc- 
tion from the Matacaes deposits north of 
Lisbon, development of the large deposits 
at Loulé, northwest of Faro, was continued 
in 1968. The Loulé deposit was opened by 
two circular shafts, about 13 feet in diam- 
eter and 830 feet apart, sunk to a depth of 
/40 feet. Underground, a large haulage 
gallery was being driven to connect the 
shafts. If adequate export markets can be 
found (the salt contains about 5 percent 
impurities), the rate of production may 
reach 2,000 tons of salt daily by 1970. 
Reserves are very large. 


MINERAL FUELS 


Solid Fuels.—Domestic output of coal 
and lignite continued to be used mainly 
by thermal powerplants and the cement 
industry. The latter industry was also the 
principal consumer of imported coal, as the 
iron and steel industry relied principally on 
imported coke. According to the Third 
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Economic Development Plan, Portugal 
hoped to double its imports of coal by 1971, 
and to increase domestic production of coal 
to 480,000 tons annually. An investment of 
$15 million was also proposed, for develop- 
ment of lignite resources and construction 
of a pithead powerplant at Rio Maior. 


Petroleum. Exploration.— On Novem- 
ber 6 the Government authorized opening 
of bids for oil and gas exploration on the 
Continental Shelf, but it was stated that 
the bidding would be limited to those firms 
which had already expressed interest in 
such exploration. However, qualifying firms 
were not identified and no concessions had 
been awarded by yearend. Under the ap- 
plicable Decree Law, No. 47,973, the Min- 
istry of Economy can award concessions 
either on the basis of public bidding, or by 
private negotiations with selected firms. 
The shelf area, comprising about 16,000 
square kilometers, is divided into approxi- 
mately 200 blocks. À concession may include 
up to 12 blocks, will be valid for 6 years 
and renewable for 40 years. Multiple- 
concession awards are permitted. A surface 
tax of $7 per square kilometer is payable 
in advance for the initial 6 year period, 
and royalties on oil or gas production will 
be at least 11 percent of the gross value at 
the wellhead. 


Refining.—Portugal's second petroleum 
refinery, under construction near Porto by 
Foster Wheeler, Inc., of New York, was 
expected to come on stream by yearend 
1969. The plant will have an annual proc- 
essing capacity of about 1.8 million tons 
of crude oil, slightly less than the country’s 
other refinery near Lisbon. Both plants are 
owned by Sociedade Anónima Concession- 
Aria da Refinagáo de Petróleos em Portugal 
(SACOR). 


Inland consumption of petroleum prod- 
ucts in 1968 totaled 2.75 million tons, about 
11 percent more than in 1967. Fuel oils 
comprised about 50 percent of the total 
quantity. 


Uranium and Nuclear Energy.—In 1968 
the Government had no definite plans to 
build a nuclear powerplant in Portugal, 
but considering the country's uranium re- 
sources and the estimated increase in de- 
mand for electric power in the 1970's, it 
was possible that 1,000 to 2,000 megawatts 
of nuclear generating capacity might be 
installed after 1975. Under the new 5-year 
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economic development plan, the Junta de 
Energia Nuclear (JEN) was expected to 
spend $1.25 million for nuclear studies in 
the electricity sector. The plan also pro- 
posed an investment of $3.5 million for 
prospecting and exploitation of uranium 
deposits in Portugal. 

Proved reserves of uranium oxide in 
Portugal, extractable at a cost of less than 
$10 per pound UsOs totaled 8,500 metric 
tons. Most Portuguese crude ore contains 
0.15 to 0.20 percent UsOs, and reserves 
are concentrated in the districts of Viseu 
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(Urgeirica), Castelo Branco (Nisa), and 
Guarda districts. At least two concentrat- 
ing plants were operated in 1968: The main 
plant, at the Urgeiriça mine, had an output 
capacity of 118 tons UgsOs annually; the 
other, a mobile plant processing ore from 
small mines in Guarda, had an annual 
capacity of about 14 tons UsOs. Part of 
the output is stockpiled by JEN, and part 
is exported, usually to France. In 1968, 
France imported 663 tons of uranium ore 
and concentrate from Portugal, compared 
with 244 tons in 1967. 


Digitized by Google 


The Mineral Industry of Rumania 


By Joseph B. Huvos ! and Roman V. Sondermayer ! 


Petroleum production continued to be 
Rumania's most important contribution to 
world mineral supplies in 1968. Again the 
nation's output of crude oil ranked only 
second after that of the U.S.S.R. among 
European producers. Production of 13.3 
million tons of crude oil was equivalent to 
about 4.2 percent of the crude output of 
the U.S.S.R., and nearly 1 percent of 
world production. Exploration yielded new 
crude oil reserves that were barely adequate 
to compensate for the decline in reserves 
occasioned by the production from existing 
fields. 

Besides crude oil, Rumania produced 
manganese ore, cement, pyrites, and salt, 
each in quantities of about 1 percent of 
world production. These products are, how- 
ever, important to the domestic economy 
only. 

The supply-demand situation for basic 
minerals remained unchanged although 
continued efforts were made to develop 
the country's resources in accordance with 
the goals set by the 1965—70 5-year plan. 
Extensive exploration was carried out and 
the metal smelting and manufacturing base 
was expanded. Nonetheless, the domestic 
output of metals could not cover internal 
demand. 

The mineral industry contributed about 


19 percent of the 1968 social product? of 
the country of slightly over $18 billion. 
Approximately 230,000 persons, about one- 
seventh of the total labor force, were em- 
ployed in the mineral industry. Thus a 
greater share of the social product was 
contributed by the mineral industry than 
was indicated by its share of the total 
labor force. This resulted primarily from 
the greater efficiency of the petroleum in- 
dustry. In other parts of the mineral indus- 
try the social product-to-employment ratio 
was less advantageous. 

The mineral commodity trade of Rumania 
was modest by world standards, except for 
petroleum. Exports of refined petroleum 
products were in excess of 6 .million tons. 
About two-thirds of all exports went to the 
U.S.S.R. and other Communist nations. 
The majority of imports, consisting mostly 
of iron ore, high-rank coals, and metal- 
lurgical coke, came from the U.S.S.R. 

During 1968, the most important develop- 
ments in the minerals industry were the 
commissioning of an oxygen converter plant 
and a slabbing mill at the Galati steel 
works and the beginning of the construc- 
tion of a hot strip mill. At the Hunedoara 
combine, a blooming mill was commis- 
sioned. At Sásar a new ore beneficiation 
plant was also commissioned. 


PRODUCTION 


Production in the oil industry, the most 
modern sector of Rumania's mineral indus- 
try, increased only modestly in 1968. The 
necessity to exploit increasingly deeper 
structures was one of the principal causes 
for the slow progress of the industry. 
Rumanian driling and workover rigs and 
production equipment were used in most 
operations, but Soviet-made turbo drills 
were employed for directional drilling in 
shallow, hard formations. Secondary re- 
covery and hydraulic fracturing techniques 
were increasingly used. 


In the nonpetroleum sector, efforts were 
made to increase production by mine 
mechanization. However, these efforts were 
only partly successful and at yearend many 
of Rumania's underground mines were still 
not mechanized. 


lForeign mineral specialist, Division of Inter- 
national Activities. 

2 Ag in other Communist countries of East 
Europe, Rumania does not report its gross 
national product (value of all final goods and 
services produced) but rather publishes & figure 
for the social product, which generally excludes 
all services and defense. 
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Table 1.—Rumania: Production of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1964 1965 1966 1967 1968 » 
METALS 
Aluminum: 
Bauxite °... see ees 7,000 r 12,000 r 15,000 15,000 20,000 
Metal and alloy 22, 795 46 ,851 52,801 76,274 
Iron and steel: 
Iron ore thousand tons 1,932 2,479 2,681 2,796 e 2,564 
e cim do 1,924 2,019 2,198 2,456 ,992 
Steel ingots and castings 0. ..- 8,089 8,426 8,670 4,088 4,751 
Rolled products except pipe do.... 2,200 2,347 2,585 2,908 8,893 
777! uana see 93 552 58 630 651 e 692 
Hinarana ore (manganese content 27,100 81,400 27 ,900 28,000 28,000 
C 76-pound flasks.. 194 191 190 190 e 208 
Lead (smelter) e 12, 700 15, 000 40, 000 40, 000 e 40,000 
ver thousand troy ounces.. 648 6 750 800 800 
NONMETALS 
i ß css NA 45, 000 e 50,000 55,000 e 55, 000 
Benton ite 4 NA 90,000 100, 000 110, 000 » 120, 000 
Cement thousand tons 4,752 5, 405 5, 886 6,838 7,026 
Fertilizer materials: 
Nitrogenous (nitrogen content).........- 107 ,981 166,307 264,236 NA NA 
Phosphatic (P20; content 111,328 126,465 155,112 NA NA 
J/%7V)!öÜÜ. A 8 NA 35,000 e 40,000 50,000 e 50,000 
IEEE 2s dene thousand tons 1,040 1,027 1,047 1,050 1,050 
Pyrites (gross weight) do- 409 e 410 e 360 e 860 e 860 
Salt: s: tine en eL oT LE do 1,809 2,016 2,046 2,100 e 2,100 
Sulfuric acid (monohydrate) .......... do 350 360 619 679 778 
ö eee beta c eed do e 100 115 e 120 130 e 180 
MINERAL FUELS 
ek |j rdg EP HM 35,894 86,704 38,288 52,478 54,878 
Bituminous including anthracite 
thousand tons 5,892 6,086 6,310 NA NA 
LES Bete tcc cee ĩ K O-n- 569 598 638 NA NA 
AES E EAEE E ET 8 4, 662 5,461 6, 508 NA NA 
Coke Cnetailurgical) T 1, 145 1,135 1,108 1,181 e 1,128 
Natural gas 3432 million cubic feet 426, 073 480, 179 497, 196 559 , 525 114,928 
Petroleum: 
r -22-22 thousand tons.. 12,395 12,571 12,825 13,206 18,285 
Refinery products: 
Gasoline do- 2,500 2,458 2,349 2,295 e 2,429 
eros ine O... 1,100 965 92 r 923 e 969 
Gas oill... --------------- do.... 8,200 8,600 8,746 4,025 * 4,112 
Fuel oil...................- O.... 3,881 3,773 8,952 8,946 e 8,415 
Lubricants.................- do.... 448 483 496 500 e 500 
Asphalt do 321 341 370 400 e 400 


e Estimate. P Preliminary. r Revised. 


2 From 1965 includes associated gas. 


Rumanian publications did not report on 
the trade in mineral commodities by desti- 
nation and origin; only general trade in- 
formation was available. Foreign trade in 
minerals was subject to overall economic 
programing and was as always a State 
monopoly. Rumania's principal trade part- 
ners were again the Communist countries. 

Efforts continued to increase trade with 
particularly in 
the acquisition of mining equipment and 


non-Communist countries, 


NA Not available. 
! In addition to listed commodities, Rumania produces antimony, chromite, copper, gold, molybdenum, 
zinc, asbestos, feldspar, gypsum, and mica, but quantitative data on production are not available. 


TRADE 


technology. Petroleum products constituted 
the bulk of Rumania's exports. The value 
of petroleum products exported to the non- 
Communist countries was about $72 million 
in 1966, the latest year for which data are 
available. High-rank coals and metals were 
the principal mineral commodities imported. 
Mineral trade with the United States was 
again minimal in 1968. High-rank coal, 
phosphate ore, and iron ore came mainly 
from the Soviet Union. 
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Table 2.—Rumania: Exports of mineral commodities? 
(Metric tons unless otherwise specified) 


1966 1967 
Commodity ——————— —ü—H—ü— — 
Total To Total To 
U.S.S.R. U.S.S. R. 
METALS 
Iron and steel: 
Steel ingots...........-.. L2 eee NA 93,100 NA NA 
Primary forms for rerolling and rolled products..... 444,500 1211, 200 259, 200 95,400 
77 ⁰1w¹y 251, 100 207, 600 248, 700 204, 700 
Manganese ore 48,500 ........- 59,600 NA 
Zinc, unwrought.....__..............-.--...-------- NA 2,400 243,700 800 
NONMETALS 
BaMbe..lrurcclc20n t 0 8 NA 16,400 NA 19,700 
Coment..l.c-a lac. elw.wswcedss thousand tons 1,686 ........- 1,8369 ......... 
%ſhhü“ ⁰ ↄ ↄ ͥ⁰ ⁰yd y 8 429,800 ........- 896,500 ........- 
MINERAL FUELS 
Bitumen (Including natural) ......................... 69,700 ........- 57,500 ........- 
Carbon Dae. 7 8 17,700 ......... 24,600 NA 
Natural gas million cubic feet. 7,0000 7,000 ......... 
Petroleum T refinery products: 
Gellnne‚e‚e‚e a 1,181, 100 648,100 957,300 445,400 
ill ae nca eee eee 276 ,900 r 45,000 215,400 10,800 
Diesel oll! thousand tons.. 1,950 116 2,092 152 
F,, phas bok do 1,960 37 1,790 11 
Lubricants... -a ⁰ꝛmt nu E 274,100 119,900 371,300 120,700 
Práh se eth Meu EE SE v t ep E 20,700 10,000 24,700 8,000 
Petroleum cock ꝙ qꝗ̈— eu 36, 90ho0 45, 500 


r Revised. NA Not available. 
! Compiled from official trade statistics of the U.S.S.R. Data for the U.S.S.R. are Soviet import statistics 
published in Vneshnaya Torgovlya SSSR za god 1967 (Foreign Trade of the U.S.S.R. for 1967), Moscow, 1967. 


Table 3.—Rumania: Imports of mineral commodities ' 
(Metric tons unless otherwise specified) 


1966 1967 
Commodity — — UIäu — —ü—ä—äͤ —dſää— 
Total From Total From 
U. S. S. R. U. S. S. R. 
METALS 
Aluminum: 
Insolli.o- PEATE A EEEE AE EN EEE RU NA 600 NA 400 
S "APRI UE PPM POET ewe NA 1,685 NA 736 
Copper: 
e . eee cee ece eee NA 4,200 NA 4,100 
Semimanufaetures -2-2-22 NA 1,287 NA 1,678 
Iron and steel: | 
Iron o. ka ed thousand tons 2,854 2,428 8,360 2,670 
EHI ³ÜWꝛmuü =è ee ⁰ sot LUE do NA 342 NA 384 
Ferroallo ys do 51 57 69 65 
: Rolled products (except pipe .......---.----- do 1,187 829 1, 286 690 
J ³WAQ3A. ð v ĩ 8 98 82 20 98 23 
NONMETALS 
ABDORNLON A f ⁰ AAA See tee bees NA 6,700 NA 7,200 
CrVOlite = sa a ee Sew ] eco ee UR NA 200 NA 500 
Fertilizers: 
Apatite concentrate (PzOs content) 207,300 487 ,000 219,600 401,000 
Potassic fertilizers (K2O content 21,900 ......... 14,800 NA 
Nitrogenous fertilizers (N content)____...____------ 100 ........- 300 NA 
Refractories, all kinds 62 ,400 24,800 NA 16,800 
Sulfur „5% onset NA 2, 700 NA 2,000 
MINERAL FUELS 
Coal: 
Bitumen SoeS se tive ce bounce 722, 800 858,000 793,200 899,000 
Coke, metallurg ical thousand tons 1,102 592 1,089 551 
Petroleum refinery products: 
Ut ³ ↄð A NA 400 NA 600 


r Revised. NA Not Available. 
1 Compiled from official trade statistics of the U.S. S. R. Published in Vneshnaya Torgovlya SSSR, za god 
1967 (Foreign Trade of the U. S. S. R. for 1967), Moscow, 1967. 
2 Alloys ineluded. 
3 Figures for U. S. S. R. show gross weight. 
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COMMODITY REVIEW 


METALS 


Aluminum.—During the year Rumania’s 
first aluminum plant, situated in Slatina, 
the capacity of which had been increased 
in 1967 to 50,000 tons, reached its design 
capacity. It started to produce an aluminum 
alloy for the machine building industry, 
with good high-temperature strength and 
corrosion resistance properties. It is under- 
stood that it is planned to increase the 
capacity of this plant to 75,000 tons of 
aluminum per year. 

The production of bauxite and alumina 
increased further, but it seems that the large 
expenditures made on the development of 
more adequate sources of low-grade bauxite 
and its beneficiation did not yield the re- 
sults expected. 

Rumania’s main bauxite deposits are 
located near the Padurea Craiului Hills 
and at Dobresti near Chistag, where the 
discovery of rich new deposits estimated to 
contain reserves exceeding 250,000 tons 
was reported. The alumina plant at Oradea 
reached a monthly production of 15,000 
tons after its capacity was doubled by the 
commissioning of a new calcining furnace 
in May 1968. Most of the bauxite used in 
the plant was imported from Yugoslavia 
and imports are expected to reach 150,000 
tons in 1969. 

Work started on building a carbon prod- 
ucts plant for electrodes at the Slatina 
aluminum works. The plant will produce 
26,100 tons of graphite electrodes and paste 
for aluminum electrolysis, steel mills, alkali- 
chloride electrolysis, and furnace linings. 
The new aluminum fluoride section of the 
chemical plant in Návodari, commissioned 
in January, will produce 3,000 tons per 
year for the Slatina aluminum combine. 


Copper.—The second phase of the mod- 
ernization and expansion of the Bálzn mine, 
which will double ore production, started 


during 1968. The working facilities include: 


a 360-meter shaft, three mining faces, and 
a flotation line. In Bálan, this second mine, 
near the sources of the Olt River, is said 
to have a nominal capacity of 650,000 
tons of ore annually. The flotation plant 
is to be expanded to a daily capacity of 
1,500 tons of ore. 

The mining complex at Fundu-Moldovei 
in the Suceava region was commissioned, 
and an ore flotation plant was built. This 


mine and the development at Lesul Ursului 
wil quadruple copper production in the 
Suceava Region by 1970. 

Further copper deposits have been dis- 
covered at Moldova Nouá in the south of 
the Banat. 


Iron and Steel.—Rumania continued to 
develop its iron and steel industry during 
the year. While exploration for additional 
iron ore was vigorously pursued, domestic 
ore provided only about one-half of con- 
sumption, and substantial amounts of iron 
ore had to be imported. During 1967 the 
development of the Gehlar East iron ore 
mines had been completed and output in 
the first year reached 80,000 tons of ore. 
The ore mined is processed at the Teliuc 
plant. 

Development of the Galati steel complex 
was also continued. The converter plant, 
built and equipped with a 150-ton basic 
oxygen type converter by West German 
interests, was commissioned in June as 
was a slabbing mill complex, built and 
equipped by the Soviet Government. The 
slabbing mill has a first-stage capacity of 
2.5 million tons and a second-stage capacity 
of 4 million. Work was also started on the 
construction of a hot strip mill. The Galati 
combine is designed for the production of 
sheets and strips 1 to 15 millimeters thick. 
Its capacity is to be about 5 million tons 
of steel per year. 

At Hunedoara, the largest Rumanian 
iron and steel plant, the major event was 
the commissioning of the 1,300-millimeter 
blooming mill, with a capacity of 3 million 
tons per year. The electric furnaces of the 
Hunedoara combine are producing more 
than 100 varieties of alloy steel. 

At Cimpia Turzii, the Industria Sirmei 
had a second 280,000-ton-per-year wire 
mill under construction for the production 
of wires from 5 to 14 millimeters in 
diameter. 


Lead and Zinc.—In 1968 a new section 
was being built at the Copsa Mica Chemi- 
cal Lead and Zinc Complex, in 1967 
where 50,000 tons of lead from the Imperial 
Smelting Corporation process will be re- 
fined by electrolysis. 

The sulfuric acid plant also situated 
there has a capacity of 100,000 tons per 
year. At Sásar a new ore preparation plant 
was commissioned, the second largest in 
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Maramures County. It has a processing 
capacity of 2,700 tons of ore per 24 hour 
day and is to be supplied with complex 
ores from the Sasar, Ilba, and Nistru mines. 


NONMETALS 


Barite.—In 1968, the mining operation 
at Rumania's largest barite deposit (90 
percent barite content), near Ostra, in the 
northern Moldova, was expanded and mod- 
ernized. Construction of an ore dressing 
plant is planned for 1970, when the output 
of the plant should be increased to about 
120,000 tons of barite concentrate per year. 


Dolomite.—In 1968, a mine was devel- 
oped at Craciuneasa in the Poiana Rusca 
Mountains for the production of metal- 
lurgical dolomite. The mine will produce 
approximately 400,000 tons of this material 
annually. 


Fertilizers.—In 1968 Rumania produced 
about 2 million tons of chemical fertilizers. 
With the commissioning of new production 
Capacities at the combines in Tîrgu 
Mures Turnu Magurele, and Craiova, the 
short supply of ammonium nitrate was 
apparently solved in 1968. The Tirgu 
Mureş combine will supply more than 450,- 
000 tons of ammonium nitrate per year 
to agriculture. The production capacity of 
the complex fertilizer plant of the combine 
in Turnu Magurele is being doubled. The 
urea plant of the nitrogen fertilizer com- 
bine in Craiova, which will have an annual 
capacity of 300,000 tons, was commissioned. 
Four more urea plants with a combined 
capacity of about 900,000 tons of nitrogen 
fertilizer per year will also be built. The 
installation of equipment for a 300,000- 
ton-per-year nitric acid plant was also com- 
pleted at Craiova. 

Work started on the expansion of the 
new sulfuric acid section in Nävodori. 
There will also be two production lines 
for phosphoric acid, a phosphorite granu- 
lating plant and a highly productive super- 
phosphate granulating unit. These projects 
will double the plant's current production 
capacity. 


Salt.—In 1968, a new production sector 
was opened at the salt mine in Slanic. 
Annual output will total approximately 
600,000 tons, twice current production. 
Preparations have started in Harghita 
County for the exploitation of a new salt 
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deposit reportedly containing reserves ex- 
ceeding 5 million tons. 


MINERAL FUELS 


Coal.—In 1968 the output of low-rank 
coals was increased. A deficiency in high- 
rank coals persisted and substantial imports 
were therefore needed to cover the de- 
mand. The opening of new mines and the 
modernization of the existing ones con- 
tinued—the more important activity being 
in the Rovinari and the Gorj basins. 

The mines of the Gorj coal basin are 
expected to produce 5.5 million tons of 
lignite annually, bringing yearly output to 
17 million tons. In the Rovinari basin 
assembly of new excavating equipment at 
the opencast lignite mine at Petergea was 
begun. This mine will have an annual 
production capacity of 1,350,000 tons. In 
the near future the Rovinari basin will 
produce approximately 8.5 million tons of 
lignite annually. 

A new 500-meter-deep shaft was being 
driven at the Livizeni coal mine in the 
Jiu valley, which in its final stage will 
supply 1,200,000 tons of coal annually to 
industry. Mines will be opened at Lupoaia 
and Rosiuta in the Lotru coal basin, and 
when completed, annual production capac- 
ity in the basin will be almost 3 million 
tons. Work has started at Petrila to develop 
a new coal deposit. This section will have 
10 large-capacity coal faces and will pro- 
duce annually more than 600,000 tons of 
coal. In the Jiu valley a new coal mine was 
being developed at Barbateni, which will be 
linked underground to the Lupeni coal 
mine. Twelve large-capacity coal faces 
were commissioned in 1968 at Aninoasa 
and annual output was expected to exceed 
350,000 tons. A new opencast lignite mine 
with an annual production of 300,000 tons 
was opened at Racosul de Sus, Sf. Gheorghe 
Rayon. According to plans for energy 
production, the lignite produced will be 
used primarily for the production of 
electric power. 


Petroleum and Natural Gas.—During 
1968, about 17 percent of all industrial 
investment in Rumania was devoted to the 
petroleum industry. Deep drilling with 
domestic equipment, secondary recovery, 
and the construction of additional refining 
Capacity with emphasis on production of 
petrochemicals were the highlights of the 
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industry in 1968. The output of. domestic 
crude increased only slightly. Although 
Rumania consumed only about one-half its 
crude oil output, it was a net importer of 
crude in 1968. The excess over domestic 
needs was processed for export in Rumania's 
refineries whose capacity considerably ex- 
ceeds local demand for products. 
Arrangements were made for importing 
over the next 10 years 11 million tons of 
crude from Venezuela and 9 million tons 
from Saudi Arabia. Iranian and Libyan 
crude was also imported. It has become 
increasingly necessary to begin to explore 
deeper structures, which has increased the 
cost of drilling and the production of crude. 
Rumania's newest oil bearing area of the 
Videle district has increased its production 
rapidly. The area was said to produce 30 
percent of Rumania’s total crude oil out- 
. put. During 1968, a new oil well drilling 
record was established at Bratesti near 
Ploiesti, with a depth of 5,280 meters. 
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During the last 5 years the annual 
increase in crude production was 6.8 per- 
cent, but the average growth rate of 
refining capacity was 10 percent. The tend- 
ency was towards the construction of 
larger, more economical, and automated 
refining plants, having capacities of 1 to 3 
million tons each, and the modernization 
and merger of older plants. Some refineries 
are designed to produce petrochemical feed- 
stock. A new diesel oil refining unit 
achieved its design parameters of 400,000 
tons of diesel oil per year. A plant complex 
was under construction at Braz for the 
production of petrochemicals. Operations 
will start in 1969 and the complex will 
have a yearly output of 420,000 tons of 
petrochemicals. The natural gas processing 
plants at Moinesti, Modirzau, and Poiana 
Rusca were modernized in 1968. The con- 
densation products of these plants will be 
used in a process for raising the octane 
number of premium gasolines. 


The Mineral Industry of Sierra Leone 


By E. Shekarchi ! 


The mining industry of Sierra Leone is 
only about 35 years old but has become one 
of the most important segments of the 
country's economy. In recent years, it has 
provided the major contribution to the 
countrys economic expansion, with prod- 
ucts of the mining industry accounting for 
80 percent of total export value. Diamonds 
are now the largest single export item, and 
iron ore, bauxite, and titanium minerals 
are becoming extremely important as for- 
eign exchange earners. Total gross national 
product (GNP), in current prices, was 
given provisionally at about $380 million.? 
According to estimates made in 1968 by 
the U.S. Agency for International Develop- 
ment (AID), the total population is about 
2.5 million with a 1.5-percent annual 
growth. 

The National Reformation Council, which 
seized control of Sierra Leone in March 
1967, was itself overthrown on April 18, 


1968. Within a month, power was duly 
handed over to a national government 
with civilian rule. There was a feeling of 
greater confidence in Sierra Leone with the 
return of civilian rule which was reflected 
in increasing trading activity and in better 
diamond sales to the official buying agents. 
The World Bank granted a loan of $3.9 
million to the Sierra Leone Electricity 
Corp. in mid-1968. A 6,600-kilowatt diesel 
electric generating unit will be installed at 
the King Town power station at Freetown, 
which itself was built in 1964 with the help 
of a World Bank loan of $3.8 million. 
The British Navy's Ocean Survey ship 
arrived in Freetown in November 1968 to 
start a 3V5-month hydrological survey of 
the harbor and Sherbro River in order to 
bring existing charts up to date. Some of 
the mining companies, particularly those 
producing titanium minerals, use the 
Sherbro River to ship ore to major ports. 


Table 1.—Sierra Leone: Production of mineral commodities 


Commodity 
METALS 

Bauxite..................-.- thousand metric tons 
S/ ³˙WÜü;. ðͤ yy 8 troy ounces.. 
Iron ore thousand metrie tons 
tanium minerals metric tons 

NONMETALS 

Diamond 

GO... uozuousaVasec ess xeaQU E thousand carats.. 
Industriaaaaajͤs wfßfnn nannaueumnnmmmnmn do 
M /ĩ³Ür˙Ü9 ² ³m Rm A 8 do 

e Estimate. p 8 

PRODUCTION 


Preliminary data in 1968 indicated that 
production of iron ore, as well as titanium 
minerals and bauxite, increased to a signifi- 
cant level, while diamond production fol- 
lowed the same pattern as in the last 5 
years. Diamonds were a significant ex- 


1964 1965 1966 1967 1968» 
158 207 272 842 850 
1,998 2,144 2,804 2,058 83,000 
ä 25,141 26,000 
* 585 668 629 560 560 
878 804 883 e 840 850 
1,468 1.462 1,462 1,400 1,410 
AND TRADE 


change earning commodity for the nation. 


1 Foreign mineral specialist, Division of Inter- 
national Activities. 

here necessary, values have been converted 

from Leones (Le) to U.S. dollars at the rate 
of Le 1=US$1.20. 
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The value of mineral exports in 1966, 


; . Value Mineral 

the most recent year for which data are (million dollars) com- 

Ld . — EM C ———— c — í—MÀ— —Q mo = 
available show diamonds valued at about Mineral Total tiles 
$37 million, followed by iron ore at ap- commod: trade onare pt 
proximately $11 million. All other exports | (percent) 
were below $1 million. The import values Exo 
in 1966 were as follows: Metals, $3 million; 19666. e 75.8 88.5 85.6 
nonmetals, about $2 million; and fuels, 1 r 49.9 69.2 84.8 
approximately $6.7 million. The importance ep APERE T 1973 a 
of mineral exports in the country's economy Trade balance: l f ; 
is illustrated by the relationship of mineral ieee euer I Hs zd Ar 
trade to total trade during 1965-66 as 

e Estimate. 
follows: XX Not applicable. 
Table 2.—Sierra Leone: Exports of mineral commodities 
Commodity | 1965 1966 Prineipal destinations, 1966 
METALS 

Bauxite............. thousand metric tons 176 244 Switzerland 148; Netherlands 80. 
Iron ore: 

Concentrate_.........--------- do.... 2,088 2,110 Netherlands 826; West Germany 621; 

Italy 840; United Kingdom 315. 
rr eee do.... 246 107 All to Netherlands. 
S fTfff³Ü— ͤ » wish ae Eis do.... 2,884 2,217 | 
Ferromaa 111 metric tons 174 1,157 West Germany 679; Netherlands 315. 


NONMETA 
Diamond, crude, thousand carats.. 1,625 1,838 All to United Kingdom. 
unworke 
MINERAL FUELS 
Petroleum refinery products (reexports): 
say ope thousand 42-gallon barrels.. 1,229 NA 
uel oil. 


NA Not available. ; 
1 Tradename for specularite largely for pigment use. 
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Table 3.—Sierra Leone: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 Principal sources, 1966 
METALS ! 
Aluminum............-...-.--.---------- 67 171 United States 80; United Kingdom 59. 
/ oti ee eee eee 60 693 United Kingdom 682. 
Iron and steel: 
Ingots and other primary form 19" xut 
Semimanufactures..........-.--..---- 14,218 13,840 se 4,414; Belgium 2,422; Luxembourg 
f Bene 6!!! TOR 44 45 Belgium 22; United Kingdom 17. 
FEtnunnsn 08 troy ounces.. 86 
1JĩÜ51[t ⁰kykd 8 88G 2,149 All from United Kingdom. 
iy | (eee en ³ A uic Lu long tons 10 1,221 Hong Kong 1, 188. 
%%% ³·] AAG ͤ ĩͤ v ĩ 8 All from United Kingdom. 
Ore and scrap, n.e.s_--__._...-.._---.--.-- „ 
Nonferrous metals, n. e. sss. 2 7 Hungary 6. 
NONMETALS 
Abrasive materials. 49. ere 
Cement and lime 28,072 34,907 United Kingdom 11, 961; Poland 7, &808; 
West Germany 5,279; Norway 5,078; 
Israel 4,064. 
Clay construction materials.. 925 819 Und pongdom 139; West Germany 80; 
taly 59. 
Fertilizer materials: 
e oe en suec 38 31 United Kingdom 30. 
Manufactured 968 2,782 Netherlands 2, 126. 
8 ſſ es AE i E 6,991 10,003 United Kingdom 8,702. 
Sodium hydroxide.......................- 168 566 United Kingdom 298; United States 240. 
Stone, dimension 109 NA 
Stone, sand and gravel...................- 47,668 42,108 eri n 21,398; Italy 10,412; Israel 
Nonmetallic minerals, n.e.s__.........----- 181 132 Italy 81; India 41. 
MINERAL FUELS 
Coal, coke, briquets....._.....-_..-....-.-- 4,185 NA 
Gas, natural and manufactured (butane).... 108 231 Netherlands 118; United Kingdom 55; 
Senegal 36. 
Petroleum: 
Crude and partly 42-gallon barrels.. 2 
refined. 
Refinery products: 
asoline 
thousand 42-gallon barrels.. 250 228 Netherlands Antilles 123; Italy 56; 
Trinidad and Tobago 24. 
Kerosine do 78 80 Netherlands Antilles 36; Italy 15; 
Trinidad and Tobago 14. 
Jet fuel do 6 24 Netherlands Antilles 15: vias Sot 
Distillate fuel oil........... do.... 1,865 1,108 Netherlands Antilles 394; Netherlands 
| 240; Aden 105. 
Residual fuel oil. do 184 67 Netherlands 45; Argentina 17. 
Lubricating oils do 16 23 United Kingdom 10; United States 6. 
Asphalt and others do 26 17 United Kingdom 7; Spain 5. 
elf! ĩð focu2 do.... 1,985 1,542 
Tar, Minerals... cc co K eels mS 9 121 All from United Kingdom. 
r Revised. NA Not available. 


1 Unwrought and semimanufactures, including alloys, unless otherwise specified. 


COMMODITY REVIEW 


Iron Ore.—It was announced early in 
1968 that, following talks in Tokyo, the 


METALS 


Bauxite.—Sierra Leone Ore & Develop- 
ment Co., a subsidiary of Suisse Aluminium 
Industrie AG, expanded its production in 
1968 to a new high of about 350,000 tons. 
The new aluminum-product fabrication 
plant, which the company was considering 
establishing in Freetown, remained in the 
planning stage, and no action was taken in 


1968. 


Sierra Leone Development Co. Ltd. (DEL- 
CO) had signed a contract to supply iron 
ore to three Japanese steel mills. The con- 
tract called for deliveries totaling 400,000 
tons between April 1968 and June 1969 
and the annual shipment of 1.1 million 
tons per year for the following 10 years. 
The contract will entail considerable ex- 
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pansion at both the Marampa mine and 
the port of Pepel. The development pro- 
gram will include dredging, improved ship 
handling and stocking facilities, as well as 
the installation of faster loading machinery. 

At the port of Pepel, through which most 
of the company's iron ore is exported, ships 
of up to 90,000 deadweight tons, as opposed 
to the present 35,000- to 40,000-ton limit, 
will be loaded at an hourly rate of 4,000 
tons. Completion of the renovations re- 
portedly will be in mid-1969. 

Owing to the Japanese contract and to 
the fact that DELCO is also selling on the 
open market (principally to Netherlands, 
West Germany, and Italy), production of 
iron ore reached 3 million tons in 1968. 
The ore, which averages 64 to 65 percent 
iron oxide, is from Marampa mine. This 
mine has been in operation since 1932 and 
is expected to produce for at least another 
30 years. 


Titanium Minerals.—The mine of Sher- 
bro Minerals Ltd., an international company 
jointly owned by British Titan Products 
Ltd. and PPG Industries, Inc., which was 
officially opened in February 1967, ran 
into difficulty in December 1967 when one 
of the large hydraulic dredges was flooded 
and grounded. This handicap, however, 
was overcome by refloating of the hydrau- 
lic dredge in mid-1968 and the company 
resumed production. Following this, the 
company further negotiated to develop and 
modernize its mining and processing 
facilities. 

The titanium minerals mined by Sherbro 
Minerals Ltd. occur in alluvial deposits, a 
rare, if not unique, mode of occurrence for 
a rutile and ilmenite orebody. The rated 
capacity of the plant is 100,000 tons of 
rutile per year, but there already are plans 
for increasing production as soon as the 
initial difficulties are overcome. A typical 
deposit contains the following, in percent: 
36.8 rutile; 28.1 ilmenite; 19.7 zircon; 
10.3 garnet; 3.4 quartz; and 1.4 monazite. 

The deposits are mined mainly by a suc- 
tion dredge which was built particularly 
for the project. The extraction and mining 
process consists of three distinct stages. In 
the first stage of the process, ore material 
is sucked up and the first separation 1s 
made by equipment mounted on the dredge. 
The resultant concentrate is pumped to a 
wet plant for further concentration. The 
second stage is in the wet plant where feed 


MINERALS YEARBOOK, 1968 


is largely heavy minerals like zircon, 
ilmenite, garnet, and ilmenite sands, which 
are recovered by gravity methods. The con- 
centrate from the second stage is trans- 
ferred to the dry plant, where it passes 
through a series of magnetic and electro- 
static separators to produce final separation. 

Because of the nature of the deposits 
and the occasional hardpan encountered, it 
has been found necessary to blast ahead 
of the dredge in some places to loosen the 
laterite cap and also to cut down on wear 
of the dredge's cutting edge. 

The company, when in full operation 
(100,000 tons per year), will contribute 
almost 30 percent of current world pro- 
duction of rutile. 


NONMETALS 


Diamond.—In February 1968, the 
National Reformation Council (NRC) is- 
sued a decree to further tighten security 
in the diamond mining area. In essence, 
the decree warned any individual not in- 
digenous to the area and anyone found in 
the area who does not have a government 
permit is liable to arrest without warrant. 
Exceptions to the rule are those working 
for the Civilian Rule Committee, medical 
doctors, lawyers, and journalists. This regu- 
lation, so far, has been successful in limit- 
ing ineligible miners. 

In December 1968, the Diamond Cor- 
poration of West Africa Ltd. (DICOR) 
and the Sierra Leone Government agreed 
to a revision of the existing contract, 
“Alluvial Diamond Mining Scheme," under 
which DICOR is sole marketer and ex- 
porter of diamonds produced. The new 
terms of the agreement call for DICOR to 
pay the Government an annual lump sum 
of $396,000 for the rights and, in addition, 
to forego the 1 percent service fee (on 
diamond purchases) normally paid by the 
Government to DICOR for its manage- 
ment of the Government Diamond Office 
(GDO). Based on the 1968 estimated pur- 
chases by GDO, this meant a savings of 
approximately $288,000 for the Govern- 
ment of Sierra Leone, or a total gain of 
about $684,000 per year. 

An increase in the price of rough gem 
diamonds marketed by the Central Selling 
Organization in London for the various 
diamond producers came into effect during 
September 1968. The increase varies ac- 
cording to the quality and size of the stone 
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but will have the effect of an overall in- 
crease of 2.5 percent. 

The GDO announced at the end of 1968 
that the value of diamonds purchased dur- 
ing the year was the highest ($30.5 million) 
since the establishment of the office in 
1959. 

Diamond purchases during 1968 increased 
approximately 9.7 percent over the pre- 
vious (1964) record. Comparative figures 
for 1967 and 1968 were as follows: 


1967 1968 


Carats..........- 


863,804 
Export values 


199,513 8 
$26,209 , 967 $30 , 521 ,978 
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Petroleum.—In April 1966, the Govern- 
ment of Sierra Leone signed agreements 
with Nissho Ltd. of Tokyo, Japan, and 
Haifa Refineries Ltd. of Haifa, Israel, to 
finance and manage a 10,000-barrel-per- 
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day oil refinery. Ground breaking for the 
refinery at Kissy took place in March. 1967. 
The construction of the refinery was com- 
pleted by the end of 1968, but due to the 
questionability of the refinery’s financial 
viability after a feasibility study, the Sierra 
Leone Government sought partnership 
from five internationally known oil com- 
panies (British Petroleum Ltd., Shell Oil 
Co., Mobil Oil Corp., Texaco Inc., and 
Agip Inc.) to operate the refinery and 
start test runs immediately. In January 
1969, the five petroleum companies signed 
an agreement with the Sierra Leone Gov- 
ernment giving the Government 50 percent 
of the shares in the refinery and the five 
petroleum companies the other 50 percent. 
It was also agreed that British Petroleum 
would manage the refinery on behalf of the 
Sierra Leone Government and the other 
shareholders. The 10,000-barrel-per-day re- 
finery will produce regular and premium 
gasoline, aviation turbine kerosine, kero- 
sine for domestic use, diesel fuel, and fuel 
for bunkers. 
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The Mineral Industry 
of the Republic of South Africa 


By Walter C. Woodmansee ! ? 


South Africa's mineral industry in 1968 
was characterized by continued growth in 
most sectors. Mines producing a number of 
metallic and nonmetallic mineral commodi- 
ties were undergoing expansion and new 
mines were under development. The coun- 
try's first aluminum, nickel, platinum, and 
zinc refineries were planned or under con- 
struction, and the only electrolytic copper 
refinery—that of Palabora Mining Co., 
Ltd.—-reached full rated capacity. The iron 
and steel industry was in the process of 
increasing capacity, and a major new steel- 
works was planned by the Government- 
controlled South African Iron and Steel 
Industrial Corp. (ISCOR). Cement, fer- 
tilizers, and chemical plant capacities were 
under marked expansion. In the petroleum 
sector, large-scale offshore exploration be- 
gan as the entire coastline was under lease 
to international companies and consortia. 

The mineral industry was again a vital 
element in South Africa's continuing eco- 
nomic growth. In 1968 the mining sector 
(exclusive of platinum and uranium, data 
for which are not available) contributed 
the equivalent of $1.9 billion,“ or 13.6 
percent, to a gross national product (GNP) 
which attained the equivalent of $14 bil- 
lion‘ (current prices) for the first time. 
This compares with mining's contribution 
of $1.8 billion to a GNP of $13.2 billion 
during 1967. Regarding the mineral in- 
dustry as a whole, including value added 
by metallic ore and nonmetallic mineral 
processing and also the petroleum industry, 
sufficient data are not available for an 
accurate estimate of total value during 
1968. In 1967, statistics including value of 
nonmetal and metal manufactured goods 
indicate a total value of $3.7 billion, or 
nearly 28 percent of the GNP for that 


year. Although manufacturing continued 
to exceed mining in this respect, primary 
mineral production was more important as 
an earner of foreign exchange. 

Mining and metallurgical research con- 
tinued at a rapid pace. The Chamber of 
Mines Research Laboratory reported devel- 
opment of a prototype rock-cutting machine 
which would eliminate blasting and, by 
reducing costs, perhaps extend mine life 
at many gold mines. The machine cuts slots 
in waste rock above and below the “reef 
band," permitting ore zone extraction with 
a minimum of dilution. It was tested under 
normal mining conditions, reportedly with 
favorable results. Reduced costs from the 
use of this machine may increase the 
maximum economic depth of gold mining 
to as much as 5,000 meters. 

In March the Minister of Finance, in a 
budget speech, informed the mining indus- 
try that the equivalent of $115 million 
would be available to subsidize gold mines 
for 8 years under the Gold Mines Assist- 
ance Act, 1968. Mines qualifying for assist- 
ance are those that operated at a loss or 
with reducing profit margins, where 
profit does not exceed 8.838 percent of 
working revenue. Qualified mines may also 
be granted tax credits according to a 


1 Physical scientist, Division of International 
Activities. 

2 Roderick G. Murchison, Regional Minerals 
Officer, U.S. Consulate General, Johannesburg, 
made substantial contributions to this chapter 
through State Department Airgram A-140, Indus- 
trial Outlook Report—Minerals (South Africa), 
1968, and other official dispatches during the 
year. 

3 Where necessary, values have been converted 
He iiw African Rands (R) at a rate of 

1281.40. 

4 U.S. Embassy, Pretoria. State Department 
Airgram A~77, May 6, 1969, p. la. 
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specific formula. At yearend 22 mines had 
applied for assistance and 16 had been 
approved. The Act, which met with the 
approval of all elements of the gold-mining 
industry, will permit a lower cutoff grade 
for ore mined and extend the mine life of 
marginal operations. 
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Table 1.—Republic of South Africa: 
Average number of persons employed 
in mineral industry, 1968 


Employees 
Sector — 
White Nonwhite 
MINING 
As bestos 952 17,351 
Chrom ite 208 798 
Copper eee 2,204 8, 864 
Coal and oke 7,846 70, 715 
Diamond 8,468 16,731 
S %;Ü·Ü⁊o ⁵ y t 41,818 377, 554 
Iron ore „032 6, 208 
Manganes e 533 7,558 
Quarries, including galt Li CE 1,967 20,058 
Other mines APRI 8,770 42,892 
Subtotal.....-.......-- 63,283 571,229 
PROCESSING 

Basic metals 26,200 386,700 
Nonmetallic mineral products - - 14,000 69,100 

Chemicals and chemical 
products...................- 18,200 38,500 
Ter! RE ELE 121,688 715,529 


Source: Republic of South Africa, Department of 
Mines, Mining Statistics, 1968. 


PRODUCTION 


The index of mineral production in- 
creased sharply early in the year, as the 
mining sector expanded output to meet 
greater demand for most mineral commodi- 
ties, and then maintained a fairly steady 
level for the balance of the year. In terms 
of value, output of the mining sector was 
about 6 percent higher than in 1967, in- 
cluding an increase in gold production of 
2 percent. Estimated value of mineral out- 
put, excluding platinum and uranium, was 
as follows: 


Value (thousands) 


Commodity 
1967 1968 
Gold os oo ee eee $1, du 337 $1,097,164 
SI. ĩ ĩͤ K 88 4,951 Ta „335 
Diamond (sales) 83,032 105,805 
Ores and nonmetallic 
minerals: 
Local sales 238,004 281,800 
Exports 400, 699 420,014 
c 1,802,028 1,912,118 


Gold and diamond continued to domi- 
nate the mining scene in 1968. South 
Africa's gold output was about 76 per- 
cent of total non-Communist world output 
during the year. However, major flooding 


of the West Driefontein gold mine, an 
important gold producer, late in the year 
was a serious threat to the industry, but 
curtailment of production there was more 
than offset by the opening of new mines. 
The diamond industry had record sales 
and profits. Copper, platinum and iron 
ore also made major contributions in 1968. 
Expectation of greater demand for nuclear 
power sparked interest in recovery of 
uranium from gold mine dumps and slimes 
and the exploitation of low-grade deposits 
by more efficient extraction. Increased sales 
of iron ore, asbestos, coal, platinum, and 
minerals for the building industry were 
also reflected in the rise in value of min- 
erals produced. 

In the petroleum sector, output from the 
Republic's four refineries increased 31 per- 
cent in 1967, the latest year for which 
these data were available. At yearend 
estimated total crude capacity of these 
refineries was 165,000 barrels per day. 
In addition, the Government-owned South 
African Coal, Oil and Gas Corp. (SASOL) 
operated at an estimated rate of 5,000 
barrels per day (1.8 million barrels per 
year), producing oil from coal distillation. 

Details on production and value in the 
mineral-processing field are incomplete 
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for 1968 but presumably would indicate E: 
improvement in most T iig ES out- Fertilizers. —.- 5-2-7 dcs $108,617 
1 i ri emi and chemical produets i 
put in the major sectors during was Nonmetallic mineral products. ......- 317,617 
as follows: Basic metals... 591,536 
Metal products.................... 767, 97 1 

Total... ents cee als 1,879,249 


Table 2.—Republic of South Africa: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
METALS 
Aluminum, unwrought and semimanufactures. 5,224 5,797 12,067 9,454 e 11,000 
Antimony, concentrate 21,312 20, 548 18,417 20, 159 27,372 
Beryllium, beryl concentrate, 11-12 percent 
BOO EE ee lao 88 137 48 21 104 808 
Bismuth, concentrate kilograms.. 127 200 263 r 54 3,629 
Chromium, chromite, gross weight: 
More than 48 percent Cr:0;. ..........- 26 , 752 80,977 26,248 85,178 69,485 
44 to 48 percent Cr :O 641,823 668,483 691,701 1781, 270 758, 477 
than 44 percent Cr: O 180,971 242,650 842,987 1 882,607 824,768 
ö; ⅛ĩ⅛ 2 esi E 849 , 546 942,110 1,060,986 71,149,085 1,152,730 
Copper, metal: 
lister and refined -: 59,491 60,455 124,661 127,535 128,232 
5 ; including alloys ---.----- 18,224 28,290 45, 275 48, 928 e 50,000 
Gold, we al, primary- thousand troy ounces. 29,112 30,554 30,880 r 30,535 31,169 
n and s 
Iron ore and concentrate_thousand tons.. 4,880 5,816 6,797 7,1817 8,288 
Pig rens re do 2,657 3,271 r 8,422 r 8,429 3,775 
he ie de F000 do 230 332 886 r 860 849 
Ingots and castinga— do 3,870 r 3, 526 r 3,492 8,937 4,019 
anufactures do- 1,928 1,810 1,890 2,810 2,400 
Lead, metal content of 0re.................-.  ...--...- 48 4 
BEER Cori ore and concentrate, gross weight: 
llurgi 
More than 48 percent Mn 60,722 24,880 29,562 183,008 259,840 
45 to 48 percent Mn..............- 833,854 482,860 427, ,218 290,972 177,190 
40 to 45 percent n 471,555 580,625 565, ,287 191,181 180,578 
80 to 40 percent Mn..............- 405,983 483,138 602,323 1,089, 447 1, 26, 629 
Subtotal. !!,. beer 1,278,114 1,521,003 1,624,890 1,754, 608 1,881,237 
Chemical: 
More than 65 percent MnO 8,388 6,764 122 5,706 13,451 
Less than 65 percent MnO 83,698 39,688 68,445 56,337 11,024 
Subto' tk“ S 42, 086 46,452 68,567 62,043 90,475 


1,820,200 1,567,455 1,692,957 1,816,651 1,971,712 


percent Fe.........................- 147 ,493 207,981 289,331 284,433 455,480 
Nickel, metal, electrolytie . 2,400 8,000 5,400 5,400 5,500 


Platinum-group metals: 


Osmiridium from gold ores (sales) 
ounces.. 4,185 3,820 e 8,400 e 7,000 e 14,000 


troy 
Content of concentrates, matte, and re- 
finery products * 


thousand troy ounces. - 600 750 780 825 850 
Silver, metal, primar do- 2, 917 3, 132 3, 134 3,064 3,337 
* be eoncentratee 6 3 2 5 18 
n? 
Concentrate, gross weight... long tons 2, 530 2,683 2,827 2,829 2,897 
Concentrate, metal content....... do 1,586 1,671 1,745 1,761 1,897 
Metal, primary... 2 do.... 1,016 962 822 658 686 
Tungsten, ‘concentrate, 60 percent WOs, gross 
lll e dame mime 4 4 8 r 25 48 
Uranium, oxide SA e NEC 4,032 2,669 2,981 8,048 8,514 
Vanadium, oxide (V10)) ................-..- 2,077 2,461 2,771 3,425 8,126 
Nonferrous metals, n. e. a., mainl7/ ------- 39, 000 39, 500 43, 000 45, 400 46, 000 


ufactures * 
See footnotes at end of table. 
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Table 2.—Republic of South Africa: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS 
Asbestos: 


CR els Mp M UPPER Same EA 
Crocidolite. ................-.......-- 


WG clay MERC "X "o" 8 
Flint d, eedem Laz 
Fuller's eart nnn 
Ka 


Corundum, natural.......................- 
Diamond, gem and industrial 
thousand carats. . 
Diatomite 
Folds par ͥĩ³⁵ð”.u. a ĩð ĩ 8 
Fertilizer materials: 
Crude (natural) phosphate rock, benefici- 
ated...............-- thousand tons.. 
Manufactured: 
Phosphatic................- do.... 
Mixe do 


Fluorspar: 


pios c — 8 
Gem stones, semiprecious: 
merald 
Tiger’s eye e 
Graphite, all grades. 
Gypsum, erud ee 
Kyanite and related materials: 
Andalusite 


- ^ e D p — CD We CD 4m UD GD c» WD — —— - 99 "D A "D CD » « CD o 


1 gross weight. 
Cupreous, gross weight................. 
Quartz, quartzite, and g 


Stowe. sand and gravel: 
Dimension stone: 
Ga carona; mare TIS 
onderstone yrop Vite) ome 
Crushed and broken 
Lime and limestong. thousand tons.. 
ill 88 do 


MINERAL FUELS AND RELATED MATERIALS 
Carbon black._.___._.__...._-__..._-----.- 


Coal: 
Anthracite... ........... thousand tons 
Bituminous.................-...- do.... 
TOU. orbe OEAISQSU do.... 

Coke: 
Oven and beehive. .............. do.... 


Gashouse, low and medium temperature 
thousand tons 


See footnotes at end of table. 


1964 


70,108 
82,587 
92,891 
195,581 
72 


8,455 


52, 070 
60,265 


208 

78 

945 
240,082 


6,617 
101,488 


11,945 


1,815 
43,602 


44,917 
2,391 
135 


1968 


88 ,225 
88 , 592 
109,68 


19,888 


1,565 


108,560 


928 
148 


728 
816,050 
22 ,444 
83. 195 
86 
59,797 


12,891 
246 
9,052 
110,180 


51, 654 
3, 200 
175 


1965 1966 1967 
78,241 87.033 36, 090 
85,285 33,367 35,649 

109,879 130,528 121,824 

218,405 250,928 243,568 

1,340 6,182 ,498 
8,882 8,990 4,012 
11,7897 11,904 15,162 
280,288 289,387  '218,568 
248,857 182,515 150,985 
N 1.145 
44,844 10,5195 32,884 
31 863 818 
5,026 — 6, 037 6,668 
976 218 585 
42,804 34,541 24.891 
610 1,068 1,552 
1,014 1,252 1,099 
726 707 898 
4,885 22,984 88,799 
4,829 4,646 4,188 
56,122 54,258 57,820 
65,786 81,888 95,807 
582 4,821 877 

78 5 40⁴ 

406 1.058 671 

308,940 296,689 307, 592 
21.919 221.488 24,588 
42,148 35,108 35,385 

869 806 ......... 
86,898 93.301 350,612 
907 484 4.282 
2,268 2,284 4,618 
4,741 5,767 8,632 
428,294 481,184  '552,743 
„ E 15,919 
386,551 422,419 222,502 
814 817 

4,088 8,988 11.428 
3,626 6,271 4,618 
9,798 10,634 11,880 
247 254 242 
9,241 8,645 9,136 

115,181 108,175 101,501 

13,168 NA NA 

1,247 1,077 1,280 
47,218 46,865 48,021 
48,460 47,942 49, 801 
3,194 2.879 3, 000 
162 176 * 175 
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Table 2.—Republic of South Africa: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
MINERAL FUELS AND RELATED MATERIALS 
ontinued 
Petroleum refinery poen 
8 - - -thousand 42-gallon barrels.. 12,088 11,260 18,491 16,876 NA 
Keros inne do 1, 829 7 2, 098 2,125 NA 
Distillate fuel o 8 do 8, 880 8,869 10,000 18,586 NA 
dual fuel oil................. do.... 10,715 8,226 10,550 14,677 NA 
OUR CP uoo eas 0... 4 ,098 ,480 ,478 NA 
// ·˙»ꝛm ũd 6 do 34, 868 31,201 87,619 49,287 NA 
e Estimate. r Revised. NA Not available. 
! Includes stockpile 


2 Decorative material resulting from oxidation and silicification of crocidolite. 
3 Includes silerete, a rock containing up to 98 percent silica. 


TRADE 


Official trade statistics for the Republic 
of South Africa include imports and ex- 
ports for Botswana, Lesotho, Swaziland, 
and the Territory of South-West Africa 
but not interterritorial shipments among 
these political divisions. Although certain 
mineral commodities, particularly some 
metallic ores and nonmetallic minerals, are 
believed to have originated in these coun- 
tries, the great bulk of trade involves South 
Africa itself. 

The following tabulation indicates the 
significance of the continuing favorable 
trade balance in mineral commodities in 
contrast to the increasing overall trade 
deficit: 


Value 
(million dollars) 
Mineral Total 
commodity commodity 
trade ! trade 
Exports: 
P1966 F r 778 r 1,690 
1987777 -->------ 855 1,911 
ports: 
1963 88 r 869 2,804 
196777 . 426 2,687 
Trade balana: 
R +404 —614 
1977. 429 —776 


r Revised. 
1 Includes only those commodities listed in tables 
8 and 4 of this chapter. Does not include transactions 
in monetary gold. 


In 1968 the Republic continued as a 
major world source of a number of ores 
and crude nonmetals. Export value of major 
mining products, exclusive of gold, were as 
follows: 


Value 
(thousands) 

Antimony concentrate............ $8,186 
Asbestosss 40, 218 
Chrom ite 8 9,790 
%% Suse mbseses eos oss 8,458 
Coal e» - — 225 22 — — —— 9 9 354 
Copper (metallic) .-.-2------2- 116, 592 
Diamond (sales) 105, 805 
Fluorspan!rnrrr- „892 
Iron ore 24,287 
Manganese ore 27, 
Sillimanite and andalusite 2,852 
Granites oc. g m y cee es 4,160 
Tin concentrate ,048 
Vanadium pentoxide. ...........- 6,887 
Vermiculite 2,295 


Major mineral commodity exports to the 
United States, in order of value, were 
diamond, unwrought copper, metalliferous 
ores, iron and steel, and asbestos. 
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Table 3.—Republic of South Africa: Exports of mineral commodities ! 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Oxide and hydroxide... ............... 
Metal, including alloys: 
Scra 
Unwrought and semimanufactures. . 
Antimony, ore and concentrate 


Arsenic, oxides and acids 
Chromium: 
Chromite... LEER Em 


Oxide and hydroxide.................. 
Copper: 
Ore and concentrate 


Sl ð23AA 8 
Unwrought: 
Blister and other unrefined ?.... 
Refined 2 
Semimanufactures........-......- 
Gold, metal, unworked or troy ounces. - 
partly worked. 
Iron and steel: 
Ore and concentrate ?.. thousand tons 
Roasted pyr ite. 
Metal: 


Pig roses ees 


Spiegeleisen.....................- 
Ferroalloys: 
Ferromanganese.............. 


Ferrochrome.. ............-- 


Ferrosilicon-................- 


Ingots and other primary forms 


Semimanufactures: 
Bars and rods 
Angles, shapes and sections 
Plate and sheet 
Hoop and strip............... 
Rails and accessories 


Tubes, pipes, and fittings...... 
Castings and forgings......... 


Lead: ? 
Ore and concentrate 
Concentrate, with vanadium. ......... 


Metal, including alloys: 
Unwrought....................-- 


Semimanufacture s 
Magnesium, metal, including alloys: 
Sera 
Unwrought and semimanufactur es 
Manganese: 
Ore and concentrate. . . thousand tons 


Mercury 76-pound flasks . 
Nickel: 
Ore and concentrate 
Matte, speiss, and similar materials 
Metal, including alloys: 


See footnotes at end of table. 


r186,836 228,837 


1966 1967 Principal destinations, 1967 
2 17 NA. 
992 1,405 Mal Germany 600; Japan 207. 
1,620 1,419 
17,679 20,585 United Kingdom 138,883; United States 
137 899 United States 898. 
r 856,815 656,900 United States 282,727; Japan 111,593; 
West Germany 91,853. 
134 213 A. 
20,442 7,737 Japan 7,486. 
86 41 NA. 
36 411 West Germany 157; Spain 126. 
71,686 68,627 United States 39,886; Japan 11,319. 
50,111 79,036 West Germany 33, 167; Japan 25,613. 
8,413 5,427 ve Germany 2, 712; ‘Netherlands 519. 
6,384 13, 839 
8,089 4,269 Japan 4,212. 
5 „172 NA. 
r 1,493 5, 906 Japan 4,876. 
r 769,980 933,546 Japan 761,380; West Germany 110, 377. 
126 217 Bolivia 92. 
13,898 2,106 Italy 1,918. 
r156,881 127,884 United Kingdom 37,312; United States 
34,962; Australia 18,866. 
r 79,862 90,840 United States 25,459; West Germany 
18,115; Canada 16,894. 
25,726 26,979 Japan 8, 613; Australia 5, 227; United 
ingdom 2,915. 
6,732 2,961 Japan 1,016; United Kingdom 610. 
r 8,907 805 NA. 
r47,692 24,921 United States 6,207. 
r 16,412 24,066 NA. 
r79,166 118,780 Italy 81,743. 
2,838 8,439 NA. 
14,169 24,660 NA. 
4,270 6,709 NA. 
21,066 24,952 NA. 
1, ,226 810 United Kingdom 416. 


All to West Germany. 
NA. 


59,854 65,589 Italy 17,107; United Kingdom 18,706; 
Japan 8,412 
27 51 A. 
13 57 United States 34. 
F 1 NA. 
1,854 1,854 France 213; United States 208; 
Netherlands 198; Japan 178; United 
Kingdom 171. 
8 10 NA. 
5,977 7,994 United States 1,789; United Kingdom 
1,730; Sweden 1,004; Canada 954. 
6 15 NA. 
Sates 5 NA. 
12 78 NA. 
61 68 NA. 
1,286 3,573 West aaa 2,709, Italy 499. 
71 107 Italy 8 
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Table 3.—Republic of South Africa: Exports of mineral commodities '— Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS Continued 


Platinum-group, metals, 


troy ounces. . 
including alloys, all forms. 


Silver: 
Ore and concentrate. value, thousands 
Waste and sweepings. .... troy ounces. . 
Metal, includ- thousand troy ounces. - 
ing alloys. 
Tin: 
Ore and concentrate. ....... long tons 
Metal: 
BCPA) cuo ·TT do.... 
Unwrought and semi- do.... 
manufactures. 
Titanium, oxide................-...-.-.-- 
Tungsten: 


Ore and concentrate 


Metal, including alloys, all forms 
Vanadium, pentoxide, fused................ 
Zine: ? 

Ore and concentrate 


Metal, including alloys: 
Scrap, dust and powder 
Unwrought and semimanufactures. 
Other: 
Ore and concentrate: 
Molybdenum, tantalum, titanium, 
vanadium, and zirconium. 
Base metals, n.e. s 


Ash and residue containing nonferrous 


metals. 
Metals, including alloys, all forms: 
Metalloi 
Alkali, alkali earth, and rare-earth 
metals. 
Base metals, n. e. s 
NONMETALS 

Abrasives, natural, n. e. s.: 
Pumice, emery, natural corundum, etc. . 
Grinding and polishing wheels and stones 
Apestoes ac mec sede 


Barite 


=~ m — m — em -— o A Poe e ew —2EUä ow 


Clays and clay products: 
Crude clays, n.e.s...-------~---------- 


Kyanite and sillimanite............... 
Products: 
Refractory / 
Nonrefractor y 
Diamond: 


ms: 
Un worked thousand carats. . 
Not set or strung.........- carats.. 
Industrial: 
Natural thousand e ads " 
0...- 


ehh dn mde ice 
Fertilizer materials: 
Crude, phosphate rock... kk 
Manufactured: 
Nitrogenoun s 
ce DR EPIO 
Potassic.----------------------- 
Other, including mixed...........- 
Ammonia... --------------- 9 wes 


See footnotes at end of table. 


1966 


128 


$9 , 844 
14,108 
11,828 


2,641 


27 
121 
47 


12 
17 
2,759 


45,598 
86 

518 

86 

14 
1,659 
3,895 


94 


174 
r 283,518 


3,282 
4 


113,696 
42,960 


2,488 


1967 


11,176 
2,498 
156 

57 

59 

57 

10 
2,750 
89 , 453 
159 

72 

78 

137 
3,840 


—- æ o æ ~ o 


181 


234, 020 


63 

9 
18,043 
12 


138,692 
45,042 


20,236 
5,939 


Principal destinations, 1967 


NA. 


Mee States $2,762. 
United States 9,747; United Kingdom 


United Kingdom 1,268; Netherlands 
1,218. 

West Germany 120. 

NA. 


NA. 


United Kingdom 29; Japan 10; West 
Germany 10. 

Ireland 4. 

Austria 900; United Kingdom 804; 
Japan 391. 


United States 15,035; West Germany 
nS ocn United Kingdom 10,224. 


NA. 
NA. 


West Germany 102; United States 31. 


United Kingdom 2,240; Japan 704; 
a Germany 689. 


NA. 
United Kingdom 189. 
NA. 
NA. 


United Kingdom 59,843; Japan 29,441; 
United States 26,558. 


Japan 49,706; West Germany 35,963; 
United’ Kingdom 24,886. 

Japan 23,091; United Kingdom 11,037. 

NA. 

NA. 

United Kingdom 2,666. 

Belgium 86; Hong Kong 40. 


Ireland 14,420; United Kingdom 5,242. 
Ireland 1,825 


NA. | 
West Germany 4,390; Italy 1,680. 
NA. 
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Table 3.—Republic of South Africa: Exports of mineral commodities '—Continued 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
NONMETALS— Continued 
Fenk eo bess 85,498 90, 064 7 55,605; United States 11,618. 
Graphite, natural. J7ͤͤ 8 42 54 NA. 
Gypsum and plas ters 8,014 9,616 NA. 
TAME cee ͤ00=mk mdr 8 14,678 4,692 NA. 
Magnesite..................-....-...-.-- 8,899 6,378 NA. 
ica: - 
Crude, including splittings and waste 8,033 7,028 United Kingdom 5,002; Weæst Germany 
Worked, including value, thousands.. S93 22254 
agglomerated splittings. 
Pigments, mineral: 
Natural, crude.......................- r 1,948 2,062 United Kingdom 1,678. 
Iron oxides, processed............--.-- 177 216 NA. 
Precious and semiprecious stones, except 
diamond: — 
Precious thousand carats.. 1,719 1,685 Switzerland 1,585. 
Semipreciouns kilograms.. 227,875 408,296 United States 158,615; Japan 76,629; 
West 45 70 50,270; nited 
ngg om 47,073. 
Salt sooo ————:ͤ⁊:³ 8 r 81,682 80,519 NA 
Sodium and potassium compounds, n.e.s.: 
Caustic soda_........__.---..-..-.--- 67 41 NA. 
Caustic potash....................... 8 i 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous..................- 4,502 898 United States 724. 
Granite r 115, 158 144,290 France 38,846; West Germany 25,865; 
Netherlands 19,565. 
S ——— Mo — eee 185 64 NA 
Worked: 
onc Mo RT ( eEG 49 NA. 
ce Km ROTEN 61 54 NA: 
Dolomite, , Shia rata 5 grade 9,842 11,879 
Gravel and crushed rock 1,051 1,004 United Kingdom 582. 
Limestone, except 9 5 8,104 8,705 NA. 
Quartz and quartzite.................. 544 817 West Germany 161. 
Sand, excluding metal bearing.......... 8,220 8,404 NA. 
Sulfur: 
Elemental: 
Other than colloidal. ............. 86 5,060 NA. 
Colloidal......................-- 42 ' 18 NA. 
Sulfur dioxide........................  ....... 1 NA. 
Sulfuric acid. ........................ 808 615 NA. 
Tale and steatite.......................-- | 181 876 NA. 
Vermiculite r 77,921 95,819 United Kingdom 27,410; Italy 17,817; 
United States 14, 482. 
Other nonmetals, n. e. s.: 
C0%]§öÄͤQ %o x 8 1,582 1,405 Japan 670. 
Slag, dross, and similar waste, not metal 
ng: 
From iron and steel manufacture 4,299 NA. 
Slag and ash, n. e. .Q 280 NA. 
Oxides and hydroxides of magnesium, 18 11 NA. ' 


strontium, and barium. 
Bulang materials of as epe asbestos, 5, 435 9,842 NA. 
fiber cement an non- 
menu n. e. s. 


MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, natural.............. 10 23 NA. 
Carbon black and gas carbon 1,125 1,888 NA. 
Coal and briquets: 
Anthracite.............- FFF 508,010 650,098 pen 826,643; Italy 226,965. 
0; 4,1, hh aaa e la 610,284 606,443 NA. 
Coke and semicokka «4 1,280 1,826 NA. 
Gas, hydrocarbon: 
Natural. -..-.-------------2-- -2-0 1,482 2,869 NA. 
Manufactured 222 532 NA. 
Petroleum: 
Refinery products: 
Seo thousand 42-gallon barrels. . r 470 688 NA. 
oline. 
Kerosine and jet fuel do.... 597 594 Ships’ stores 806. 


See footnotes at end of table. 
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Table 3.—Republic of South Africa: Exports of mineral commodities '—Continued 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum—Continued 
Refinery products—Continued 
Dis- thousand 42-gallon barrels. . 1,578 2,566 Ships’ stores 1,891. 
tillate fuel oil. 
Residual fuel oil. do.... 8,819 15,917 Ships’ stores 18,996. 
Lubricants................ do.... ? 320 288 Ships’ stores 89. 
pag jelly and wax do.... 81 85 United States 84; West Germany 19. 
ers 
Nonlubrica oils..... do.... 12 r4 NA. 
Pitch and pitch coke... ....... 196 54 NA. 
Bitumen and other residues 8,712 7,152 NA. 
Bituminous mixtures, n.e.s..... 8,427 10,517 NA. 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals: 
Mineral tar 188 2,248 NA. 
Other . thousand 42-gallon barrels.. 1 1 NA. 


r Revised. NA Not available. 


! Source: Foreign Trade Statistics, Volume I, 1967, compiled by the Department of Customs and Excise, and 
includes Botswana, Lesotho, Swaziland, and the Territory of South-West Africa 
2 Partially or wholly from Botswana, Lesotho, Swaziland, or Territory of South-West Africa. 


Table 4.—Republic of South Africa: Imports of mineral commodities’ 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
METALS 
Aluminum: 
an, ees ta dan ERSTES 15 ,685 8,448 NA. 
Oxide and hydroxide.................. 568 696 West Germany 488; United Kingdom 184. 
Metal, including alloys: 
Scrap Gee ilu ⁵½ 8 87 187 NA. 
Unwrou ght 27,388 17,689 Canada 15,478. 
Semimanufactures 9,878 10,083 Canada 4, 650; United Kingdom 2,809. 
Arenic trioxide, pentoxide, and acids 245 522 France 5 11. 
m um 
Chromite r 98,269 29,874 NA. 
Oxide d hydroxide.................. 47 70 NA. 
Cobalt, oxide and hydroxide............... 14 8 All from Canada. 
Copper: 
Ore and concentrate. ................- 6,242 8,412 NA. 
Metal, including alloys: 
Scrap TINTE MR 8 188 76 NA. 
Unwrought, mainly refined 89,118 32,752 NA. 
Semimanufacture s 4,037 4,258 United Kingdom 1,801; Belgium 807. 
Gold, metal, unworked or troy ounces.. 12,660 22, 675 NA. 
partly worked. 
Iron and steel: 
Ore and concentrate. CV 30 14 NA. 
Roasted pyr ite. 1 1 NA. 
Metal: 
Sö§éÜnA 8 r 13,542 9,519 NA. 
Pig iron, ferroalloys, and similar 6,155 98,594 NA. 


materials. 
Steel, primary forms, mainly blooms, 20,074 89,053 NA. 
billets, and slabs. 


Semimanufactures: 

Bars and rods................ 10,846 10,758 rur Kingdom 5d 5,515; West Germany 
r en 1 

“Angles, shapes, and sections 9,644 10,686 United Kingdom 6 6. 022 Belgium 3, 270. 

Plate and sheet r 129,899 264,669 United Kingdom 157, 060; etherlands 
88,674; Tapan, A »122 

Hoop and strip --- 3,572 3,979 Sweden 882; ted Kingdom 759; 

West 83 663 
Rails and accessories.......... 6,316 7,777 
NT/§öo’ĩ⅛ AA ¾ cex Eee 8,972 16,782 Belgium 7 532; Netherlands 3.992; 


nited Kingdom 2, 488. 
See footnotes at end of table. 
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Table 4.—Republic of South Africa: Imports of mineral commodities '— Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
METALS Continued 
Iron and steel— Continued 
Metal Continued 
Semimanufactures— Continued 
Tubes, pipes, and fittings...... 23,546 24,115 United Kingdom 7,756; Japan 5, 2068: 
West Germany 4, 878. 
Castings and forgings, rough... 7,670 4, 209 United Kingdom 1 882 Lacs 990. 
!! cheeses r 200,465 342 920 
Lead: 
%%%%%SĆC%/V m wm... 8 48 85 NA. 
Metal, including alloys: 

Crap eee 5288 uL Ac mE 1,455 3,189 Canada 304; New Zealand 208. 
Unwrought.....................- 4,705 5,499 NA. 
Semimanufactures 2,652 1,309 NA. 

Magnesium, metal, including alloys, all forms. 112 853 Norway 256; United States 64. 
Manganese: 
re and concentrate... ..............- 945 426 NA. 
J444üͤͤĩ§47»2²sẽ ⁰ LL AE iE 1,452 1,119 ence Kingdom 779. 
Mercur 76-pound flasks.. 8,356 1,125 Span 291; Mexico 276; Italy 193. 
Mob Panona metal, including alloys, all 10 5 ited States 3; United Kingdom 2. 
orms. 
Nickel, metal, including alloys, all forms r 548 426 United Kingdom 255. 
Platinum-group metals, troy ounces. . 8,678 3,715 United Kingdom 3,283. 
including alloys, all forms. 
Silver: 
Waste and swee pings dO... o 1,543 NA. 
Metal, including alloys.......... do.... 142,970 165,468 United States 47,826; West Germany 
T 40,823; United Kingdom 26,225. 
in: 
Ore and concentrate long tons 1 NA. 
I/. eee eme 8 28 13 United Kingdom 7. 
Metal: 
o d6-2.- 24 5 NA. 
Unwrought and semi- do- r 448 547 West Germany 127; United Kingdom 92. 
manufactures. 
Titanium, oxide 155 162 United States 62; United Kingdom 52. 
Tungsten: 
Ore and concentrate 438 795 Australia 248; United States 216. 
Metal, including alloys, all forms 26 42 United Kingdom 17. 
Uranium and thorium, oxides, kilograms 1,874 8,8380 NA. 
including rare-earth oxides. 
Zinc: 
Ore and concentrate 5 NA. 
I ³·˙¹¹ AA 153 188 West Germany 49; United States 44. 
Metal, ineluding alloys: 
Scrap, including powder and dust... r 450 1,094 United States 233. 
Unwrou ght 39,022 49,098 NA. 
Semimanufactures 88 996 NA. 
Other: 
Ore and concentrate: 
Titanium-vanadium.............. 12,568 11,896 Australia 11,814. 
Base metals, n.e.s_____-_____------ 1,326 2,511 Australia 2,221. 
Ash E residue containing nonferrous 288 912 United Kingdom 199. 
metals. 
Metals, including alloys, all forms: 
Metalloids......................- 1,290 905 Sweden 373; Belgium 250. 
Alkali, oo earth, and rare—earth 197 18 Austria 5. 
metals. : 
Base metals, n. es 301 380 e oe Kingdom 49; France 19; Belgium 
NONMETALS 
Abrasives, natural, n.e.s.: 
mice, emery, natural corundum, etc. . 4,898 2,897 NA. 
Grinding and polishing wheels and 179 228 NA. 
stones. 
AabestoB. --------------------------2--- 11,306 13,994 NA. 
Barito d bodas 3,053 2,564 West Germany 865; Italy 415. 
Boron materials: 
Crude natural borates 815 347 United States 335. 
Oxide and aciicdadaa. 410 698 United States 420; France 227. 
Cement. o ß ete ew r 114,062 35,524 United Kingdom 6, 106; Japan 8,333. 
Chalk Fa a pag te cena ient ys UE , 885 3,535 France 2,259; United Kingdom 767. 


See footnotes at end of table. 
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Table 4.—Republic of South Africa: Imports of mineral commodities '——Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 
NONMETALS—-Continued 
Clay and clay products: 
Crude clays and refractory minerals 14,209 
Products: 
Refr actor 10,723 
Nonrefractory.........-.......-.- 9,218 
Cryolite and chiolite.....................- 46 
Diamond: 
Gem 
Unworked...............- carats.. 27,351 
Not set or strung.........-- do.... 1,477 
Industrial thousand carats.. 13,259 
Diatomite___......--.-__----- eee 3,280 
, . Seco Gs 144 
Fertilizer materials: 
Crude: 
Nitrogenou s 1, 060 
Phospha tic r 175, 869 
P/ ³˙³ e ed uc ades 64,916 
Manufactured: 
Nitrogenous-...-...............- r 81,292 
Phosphatic: 
homas (basic) slag.........- 20,956 
orf oe 50,369 
POtassiGó... A 66,630 
Other, including mixed 13 
Ammonia..........-...-.2-22.2.2.2.2.2.2.-2.- 1 
Graphite, natural... 428 
Gypsum and plasterrrr 4,674 
Limes. c ee aie ae CLE 61 
MI. eec o r 80,598 
Mica: 
Crude, including splittings and waste 880 
Worked, including value, thousands $608 
agglomerated splittings. 
Pigments, mineral: 
Natural, erudea 469 
Iron oxides, processed k 1,994 
Precious and semiprecious gem stones, except 
diamond: 
Natural value, thousands 344 
Manufactured................- 8 357 
JC! ĩ ĩͤ ww ͤ ĩͤ Ne 7,608 
Salt (excluding brines)) - ——— r 1,760 
Sodium and potassium compounds, n.e.s.: 
Caustic soda..____..___-...--._------ 10,467 
Caustic potash.....................-- 602 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareouss 1,287 
Otter. .—— oe my 16 
Workecccccdddd 183 
Gravel and crushed rock 958 
estone (except dimension) 57 
Quartz and quartzite.................. 117 
Sand, excluding metal bearing.......... 280 
Sulfur: 
Elemental: 
Other than colloidal. ............. r 184,578 
Colloidal.............-.........-. 188 
Sulfur dioxide.......................- 36 
Sulfuric acid. .................-.....- 8 
Tale and steatite___....__-_-._-..--....--- 1,218 
Other nonmetals, n.e.s.: 
Crudé 260 e sees sees 486 


See footnotes at end of table. 


1967 


960 
87,570 
116,707 


75,969 


17,835 
79,101 
53,200 


35 


Principal sources, 1967 


Ex States 4,671; United Kingdom 


Austria 4,773; West Germany 3, 041: 
United "Kingdom 2,592. 


NA. 


Netherlands 348. 

Belgium 900; Israel 820. 

United Kingdom 5,231; Ireland 2,706. 
United States 3,027; West Germany 514. 


West Germany 909. 
NA 


France 35,559; West Germany 30,033; 
United States 19,335. 


Netherlands 27,029; Portugal 19,844; 
Japan 12,200. 


All from Belgium. 
NA 


West Germany 14,711; France 14,683; 
Canada 11,068. 


NA. 
United States 217; Norway 134. 
West Germany 38,547; United Kingdom 


,200. 


NA. 
Italy 4,010; United Kingdom 8,072; 
Japan 2,347. 


NA. 
United Kingdom $488. 


Austria 187; United Kingdom 158. 
Woe Germany 1,528; United Kingdom 


Aen Kingdom $70; West Germany $59. 


Spain 7,762. 
United Kingdom 2,072. 


Netherlands 7,249; West Germany 2,673. 
France 173; Belgium 143. 


Italy 937. 
NA 


United States 87,570; Canada 62,377. 
United States 143; West Germany 142. 


NA. 
Italy 617; Norway 402. 
United Kingdom 184; United States 85. 
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Table 4.—Republic of South Africa: Imports of mineral commodities '—Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS— Continued 
Other nonmetals, n.e.s.— Continued 


Slag, dross, and similar waste, not metal 
bearing: 
From iron and steel manufacture 
Slag and ash, n. e. 
Oxides and hydroxides of magnesium, 
strontium, and barium. 
Building materials of as e get. asbestos 
and fiber cement, and unfired non- 
metals, n.e.8. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.............. 
Carbon and carbon black.................. 


Coal, all grades, including briquets. ........ 
Coke and semicoke. ......................- 
Gas, hydrocarbon: 

Natural... rr’ -w Kn 


Manufaet ure 
. helium, and rare gases 
Petroleum 

Crude thousand 42-gallon barrels.. 

Partly refined.................. do.... 

Refinery roducts: 

Gasoline do 
Kerosine and jet fuel do.... 
Distillate fuel oll. do.... 
Residual fuel oil............ do.... 
Lubricants..............-. do.... 
Mineral jelly and wax....... do.... 
Other: 

Nonlubricating oils, do.... 

n. e. s. 
i — weaensd 
Pitch eo ke 


Petroleum coke... ........... 

Bitumen and other residues 

Bituminous mixtures, n. e.s 

Mineral tar and other coal-, petroleum-, 
or e ea crude chemicals: 

neral tak 

Other. thousand 42-gallon barrels. . 


r Revised. NA Not available. 


1966 


14,785 
4,095 


655 
25,892 


80 
9 


8 
89 


85,119 
5,072 


1967 Principal sources, 1967 


A from Canada. 
110 United Kingdom 45; United States 32. 
Austria 510; United States 369. 


United States 4,768. 
rg States 8,742; United Kingdom 


758 NA. 
810 NA. 


112 United States 34. 
NA. 

Canada 3. 

NA. 


NA. 
United States 492; United Kingdom 258; 
Australia 190. 
216 United States 149; West Germany 19. 
420 United States 169; United Kingdom 86. 
994 NA. 
1 NA. 
NA. 
847 United States 2,825; Netherlands 1,760. 
581 United States 122. 


NA. 
22 United Kingdom 12; Netherlands 9. 


! Source: Foreign Trade Statistics, Volume I, 1967 j CO puse py e Department of Customs and Excise, 


and includes Botswana, Lesotho, Swaziland, and the Territory of 


uth-West Africa. 
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Table 5.—Republic of South Africa: 
Principal mineral commodity trade 


(Thousands) 
Commodity 1966 1967 
EXPORTS 
Asbestos.............--.-.--- $41,598 $42,040 
Copper- -.-.------------------ 125,683 164,521 
Diamond 
Moeau 221,148 217,928 
Industrial 6, 70,225 
Iron and steel 100,012 108,051 
Metallic ores, concentrates, 
and scrap.................- 99,877 98,582 
Petroleum refinery products... . 45,665 75,959 
GM. awe 72,620 82,955 
err AA 778,488 855,261 
IMPORTS 
Aluminum..................- 21,057 17,259 
Sop pe 42,502 40, 828 
Fertilizer rng 8,253 6,811 
Iron and steel 56,666 91,687 
Petroleum: 
Crude and partly refined... 67,796 121,918 
Refinery products......... 76,647 85,084 
Bulfür -csse cece E 6,429 7,991 
III/ ceed ounces _-. 11,684 18,846 
Other oo eee 8 78,252 91,228 
/R 5E 3: 869,286 426,092 


Source: Republic of South Africa, Department of 
„ and Excise, Foreign Trade Statistics, v. I, 


643 


Table 6.—Republic of South Africa: 
Major mineral sales 


(For domestic use and for export) 


Thousands 
Commodity 
1967 1968 
METALS 
Antimony concentrate..... 36, 544 38,215 
Mieses 10, 754 12, 025 
Copper concentrate and 
met! seas 189,128 140,980 
Gold.................... 1,075,887 1,097,164 
Iron ore 70 41,099 
Manganese ore 88,689 88,517 
Silver... ⁵ĩðͤ b 8 4,951 7,885 
Tin concentrate and metal. 5,490 5,710 
Vanadium pentoxide and 
ammonium vanadate. ... 7,775 8,249 
NONMETALS 
Andalusite and sillimanite . 8,008 2,624 
Asbestos..._.......-_---- 87,842 48,852 
CIBVS.. use 8 4,957 5,531 
Diamond (sales) 88,025 105,805 
Fluorsp ar 2,40 2, 782 
Granite and granitic rocks. . 11,368 13, 506 
Limestone and dolomite. . . 17,881 19,080 
Phosphate, crude and 
processed 12,860 14,016 
Pyrite, cupreous and 
noncupreous..........- 7,147 6,962 
i E E A 8,813 8,975 
Sandstone................- 2,465 2,580 
GT. 8 1,704 1,999 
Vermiculite 2,177 2,400 
MINERAL FUELS 
AND RELATED MATERIALS 
Coal, anthracite and 
bituminous............- 121,647 185,720 
Miscellaneous minerals 169,368 197,742 
Total. . cac uou 1,802,028 1,912,118 


Source: Republic of South Africa, Department of 
Mines, Mining Statistics, 1968. 


COMMODITY REVIEW 


METALS 


Aluminum.—A project study for the 
Republic's first primary aluminum reduc- 
tion plant, at Richards Bay, Natal coast, 
was completed in conjunction with repre- 
sentatives of Alusuisse, the national alu- 
minum company of Switzerland, which will 
be technical advisor for the project. Late 
in the year the Government-owned Indus- 
trial Development Corp. (IDC) was au- 
thorized to proceed with the project, and 
a 290-acre site was purchased. The South 
African Railways Administration started 
rail construction between the plant site and 
port. The production company will be 
known as Alusaf (Pty.) Ltd. 

Estimated total cost for the 50,000-ton- 
per-year plant is $67 million, $1 million of 
which was to be spent during 1968 and 
early 1969, and the remainder appropri- 
ated over the next 3 years. A total of $29 


million was planned in share capital, and 
the remaining $38 million would be pro- 
vided by loan agreements. The Govern- 
ment planned a one-third overseas interest. 
Alcan Aluminium of South Africa Ltd. 
and Republic Aluminium of South Africa 
Ltd. will participate as investors. Plant 
construction was scheduled for comple- 
tion in mid-1971. Specifications for later 
expansion to annual capacity of 200,000 
tons were included in the project. . 

In November Alcan completed a $6 mil- 
lion hot rolling mill for 84-inch sheet at 
its Pietermaritzburg plant. The plant, re- 
puted to be the largest aluminum rolling 
mill in Africa, is part of Alcan's $22 mil- 
lion, 10-year development program. Alcan 
plans to market about 20,000 tons of 
semifabricated aluminum products in 1969 


5 Industrial Development Corp. Annual Report 
and Accounts. No. 28, financial year ended June 
80, 1968, p. 16. 
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and, at a later date, provide for all domestic 
demand for these products. Aluminum 
ingot will be imported from the parent 
company in Canada pending completion 
of the Richards Bay project. 


Antimony.—Consolidated Murchison 
(Transvaal) Goldfields and Development 
Co. Ltd., the only producer of antimony 
in the Republic, continued as an impor- 
tant supplier of antimony to the United 
Kingdom and the United States. Demand 
remained firm, and a high level of sales 
was achieved. Extensions to the reduction 
plant were completed, and the plant was 
operated at peak annual capacity of 20,000 
tons. In December a decision was made 
to increase beneficiation capacity by about 
1,800 tons per year and incorporate a dry- 
ing unit in the reduction circuit at an 
estimated cost of $500,000. Mining opera- 


tions in the Letaba district, Transvaal, 
were as follows: 
1967 1968 
Ore milled....... metric tons.. 187,200 226,500 
Production of antimony: 
Concentrate and cobbed 
ore metrie tons 20,159 27,872 
Average grade. . percent. 61.19 61.43 
Recovery, metal... do- 92.11 93.62 
Production of gold 
troy ounces. - 2,069 3,823 
Ore reserves...... metric tons. . 531,000 547,000 


Copper.—Palabora Mining Co. Ltd.— 
Major production statistics for Palabora 
operations at the Phalaborwa mine, the 
largest copper mine in the Republic, were 
as follows: 


1967 1968 
Ore milled 
thousand metric tons 13,272 14,314 
Average grade percent. 0.71 0.64 
Production of blister (anode) 
8 metrie tons 76, 538 72,060 
Production of refined (cathode) 
copper metric tons 39,441 
Gross sales (including ver- 
miculite, sulfuric acid, and 
magnetite)...... thousands.. $89,496 $94,605 
Average selling price, per ton of 
ore mined.................. 36.12 $6.00 
Average cost, pul ton of ore 
mined..................... $2.60 $3.07 
Average cost jer a pound of 
copper produced $0.23 $0.21 


In addition, the company produced 
22,732 tons of wire bars and 2,400 tons of 
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rods in 1968. According to the company's 
annual report, ore reserves at yearend were 
285 million tons at 0.69 percent copper. 

South Africa's first electrolytic copper 
refinery, which started production in Octo- 
ber 1967, reached its rated annual capacity 
of 40,000 tons in April 1968“ and supplied 
the country's total requirements of refined 
copper. A planned $6 million, 2-year ex- 
pansion program will add a new section 
to the concentrating plant and permit treat- 
ment of stockpiled low-grade ore.' 

Late in the year, American Metal Climax 
Inc. sold its 9.3 percent share in Palabora 
Mining Co. Ltd. to the IDC, the South 
African Government agency, for $19.5 
million.“ The shares reportedly were spread 
among South African financial houses. 

Q'okiep Copper Co. Ltd. According to 
the company's annual report for 1968, 
operating data for eight active mines and 
three mills was as follows: 


1967 1968 
Ore milled 
thousand metric tons 2,874 2,912 
Average grade of ore. percent. 1.51 1.44 
Production of blister copper 
metric tons. 38,582 37,595 
Sales of blister copper...do.... 89,876 42,786 
Total metalsales...thousands.. $48,074 550, 314 


During 1968, $1.3 million was spent on 
geologic and geophysical studies and on 
diamond drilling. Ore reserves were in- 
creased by 2 million tons with extensions 
to known ore bodies. At yearend ore re- 
serves totaled 24.9 million tons at 1.62 
percent copper. 

Messina (Transvaal) Development Co. 
Ltd.—Operational data at the Messina 
mine and smelter for the financial years 
ending September 30 were as follows: 


—— ——— m PME AREE s e n i s ——ͤĩ—q̃— m ĩůů—— 


1968 


1967 
Production of ore 
thousand metric tons 1,022 988 
Average grade of ore.. percent. 1.19 1.18 
Ore milled 
thousand metric tons 954 951 
Concentrate smelted 
metric tons 36,840 35,910 
Average grade of concentrate 
percent. 33.97 35.22 
Production of refined copper 
metric tons.. 11,753 12,302 
Cost per ton of ore milled...... $5.11 35.77 


8€ South African Mining and Engineering 
Journal. V. 79, No. 3940, Aug. 9, 1968, p. 323. 

7 Metal Bulletin. No. 5327, Aug. 27, 1968, 
p. 18. 

8 Engineering and Mining Journal. V. 169, No. 
12, December 1968, p. 138. 
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The new four-compartment Spence shaft 
to new ore bodies at depths of 270 to 340 
meters was at 90 meters below collar at 
yearend. Underground development totaled 
17,553 meters for the year. Proved ore 
reserves were 6.2 million tons averaging 
1.40 percent copper. 

Other. Rustenburg Platinum Mines 
Ltd., primarily a producer of platinum- 
group metals, does not disclose production 
data, but output of byproduct copper matte 
probably totaled 3, 200 tons in 1968. 


Gold. Production reached another rec- 
ord level as all main mining areas except 
Klerksdorp and the Orange Free State 
groups reported increased output. The 
Orange Free State remained the leading 
producing area, although output fell from 
12.7 million ounces in 1967 to 11.1 million 
ounces in 1968. Production from other 
major areas was as follows: Far West Rand, 
nearly 8 million ounces; Klerksdorp, 4.9 
million ounces; East Rand, 4.7 million 
ounces; and Evander, 2.0 million ounces. 
Working costs continued to rise, reaching 
an average of 88.81 per ton of ore milled, 
compared with 88.61 per ton in 1967. 
Based on an unchanged gold price, it was 
estimated that the ultimate peak produc- 
tion would be attained during the next few 
years, following which production would 
gradually decrease. There was one mine 
closure (Daggafontein) in 1968, and three 
(New Kleinfontein, Randfontein, and Van 
Dyk Consolidated) were on cleanup opera- 
tions. Three new mines (Kinross, Kloof, 
and Elsburg) opened during the year, 
and others were in planning or under 
development. 

South Africa's gold-mining industry faced 
its greatest threat on October 26, 1968, 
when the West Driefontein mine, the 
largest producing mine and one of the 
richest in the country, was partially flooded 
from fissured ground adjacent to the mine. 
Output from this mine, owned by Gold 
Fields of South Africa Ltd., represents 8 
percent of the Republic's annual total and 
approximately 5 percent of Free World 
output. The groundwater inflow rate 
reached 100 million gallons per day on 
November 3, about 40 million gallons in 
excess of pump capacity, and 2 days later 
all underground work was temporarily sus- 
pended. On November 12, grouting was 
completed on four 18-meter plugs on the 
10 and 12 levels. High pressure valves were 
closed on November 18, and appeared to 
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hold. On November 29 mining was started 
on the upper, unaffected levels. At yearend 
25 percent of the mine was working, and 
company officials predicted complete re- 
covery by July 1969. 

The flooding also threatened development 
work at the adjoining East Driefontein 
mine, jointly owned by Gold Fields of 
South Africa Ltd. and the Anglo American 
Corporation of South Africa Ltd. and the 
potentially richest gold mine to be devel- 
oped in the last decade. East Driefontein 
Gold Mining Co. Ltd., the operating com- 
pany, was incorporated in South Africa 
in May. Thirty million shares at 1 Rand 
($1.40) were offered. Estimated total cost 
was $98 million for a 140,000-ton-per- 
month operation, including $42.7 million 
for shaft sinking to 3,600 meters and $14.5 
million for a 45,000-ton-per-month reduc- 
tion plant.’ Plans include later expansion 
to a monthly mining rate of 180,000 tons 
and monthly reduction capacity of 90,000 
tons. Shaft Sinkers Ltd., South Africa, was 
awarded a $9 million contract for work on 
the Nos. 1 and 2 shafts (1,500 and 1,250 
meters, respectively). Sinking was under- 
way at yearend. Ore reserves are 77 million 
metric tons averaging 0.525 troy ounce per 
ton. 

The new Kloof mine of Kloof Mining Co. 
Ltd. in the Far West Rand group was 
officially opened on January 29 at a cost 
of $63 million. The planned initial milling 
rate is 90,000 tons per month. Reserves at 
time of lease were estimated at 90 million 
tons at 0.40 ounce per ton at a 50-inch 
stoping thickness. 

Anglo American Corporation of South 
Africa Ltd. which operated 14 mines re- 
ported output of 12,537,000 ounces in 
financial year 1968 (ending September 
30), 3.5 percent more than the previous 
year. This was 40 percent of total South 
African output and nearly 31 percent of 
free world output. Expansion of hoisting 
capacity continued at Vaal Reefs North 
Mine, and shaft sinking was underway at 
Vaal Reef South. 

Union Corp. Ltd., which administers 
eight gold mines, produced 3,600,985 
ounces in 1968, down from the 4,089,851 
ounces in 1967, owing to lower production 
at East Geduld and Grootulei. A new shaft 
(No. 8) was commissioned at St. Helena, 
and the No. 5 shaft at Winkelhaak was 
sunk to 1,700 meters during the year. 


? Rand Daily Mail. May 27, 1968, pp. 16-17. 


646 


Iron, Steel, and Ferroalloys.—Output of 
iron ore, pig iron, and steel ingots and 
semimanufactures showed modest increases 
during 1968 as expansion continued in 
several sectors of the industry. Demand for 
steel was curtailed by government policies 
to contain inflation and by postponement 
of a number of large government capital 
expenditures. Substantial excess capacity 
resulted, and steel orders were weakened. 
However, the long-term outlook remained 
favorable. According to the economic 
development program of the Department of 
Planning, annual demand was expected to 
exceed 4 million tons by 1971 compared 
with annual demand of 3 million tons in 
1967. 


Table 7.—Republic of South Africa: 
Gold output, by major producers, 1968 


(Troy ounces) 


Company or mine Production 
Blyvooruitzicht....................- 1,028,576 
f UR 481,947 
Buffelsfontein. ...........-.-..-....- 1,274,288 
, cac be eem a 171,476 
Crown Mine gg 171, 008 
Doorhfontein 7. daméatdaads 770, 500 
urban Ded?» 450, 545 
East D Hnten erem 808 , 754 
East Geduld-_-_..._.-...-..--.----- 201,809 
East Rand....................--..- 708,078 
Freddies Consolidated 436,162 
Free State Geduld 2,006,716 
Free State Saaiplaas 671, 025 
1 2. 8 461,867 
EE m cr E dE 914,121 
Hartebecatfontein 57111 8 T, d 
A eet coe ⁰ 8 367,284 
TMOG io o») md zm EEM a 521,297 
Libanon 9, 
E 57 75 
J)) " 
Marie valle 297, 56 
President Brand wm mcum dcs ? RE M du UN 1 ,688 ,951 
President yn m es Sie ˙ m m m 922 ,890 
nd Leases.. s 105,184 
St. Helennanansns 1,102,149 
South Africa Lands. 853,526 
Stilfontiei n 686, 982 
Sub Nigel 166,928 
Vaal Rees. 1,108,945 
Venderspost_._.._.._.....-.._...---.- 550,582 
T tert we tte a NE Beane 450,779 
Vlakfontein..................-.---- ,206 
Vogelstruisbult.................- T 172,079 
elkom.....................------ 775, 257 
West t Driefontein ir 8 2 0 005 
estern Areas 5 
Western Deep Levels 1 1,875, 48 
Western Holding 1, 757, 628 
e eee up 
est Rand Consolidated. ............ , 
Winkelhaak eo ea ** 537,128 
Zand Pan ssl: 888 , 988 
Miscellaneous. 542, 176 
Total... ooo Dus 81,168,831 


Source: Chamber of Mines of South Africa. 


MINERALS YEARBOOK, 


1968 


South African Iron and Steel Industrial 
Corp. Ltd. (ISCOR).—This Government- 
controlled and Government-operated com- 
pany accounted for about 80 percent of 
steel output in 1968. According to the 
company's annual report for the fiscal year 
ended June 30, output at the Pretoria and 
Vanderbijlpark plants was 2,761,867 tons 
of pig iron and 3,194,558 tons of ingots. 
The company sold 2.25 million tons of steel 
products valued at $270 million. A $780 
million expansion program, partially sus- 
pended in 1967, was revitalized in 1968. 
Major goals are annual ingot capacity of 
4.7 million tons by 1970 and 8 million tons 
by 1980. At Pretoria, expansion of ingot 
capacity to 1.5 million tons was near 
completion. At Vanderbijlpark, where most 
of the expanded capacity was centered, 
extensions included two 210-ton-per-day 
oxygen plants, four soaking pits with total 
capacity of 600 tons per day, and a number 
of production units in the cold rolling mill 
area. À $13 million electrolytic galvanizing 
line was under construction, and a fourth 
blast furnace was planned. At yearend, 
proposals for a third steelworks were sub- 
mitted to the Ministry of Economic Affairs. 

ISCOR's Thabazimbi mine produced 2 
million tons of iron ore in 1968, and the 
Sishen mine produced 2.5 million tons. 
Expansion at Sishen totaled $5.3 million, 
largely on improved rail facilities. Plans 
to double the Sishen mine capacity to about 
5 million tons were approved. Secondary 
crushing and fine ore beneficiation plants 
were completed at Thabazimbi. Develop- 
ment of the large Kraaipan deposit, north- 
east of Sishen, for the export market re- 
mained in the planning stage. ISCOR 
offered Japanese steelmakers 5 million tons 
of Kraaipan ore, upgraded to 65 percent 
iron and possibly pipelined in slurry form 
to Richards Bay, where port development 
for larger ore carriers was underway." 
Lump ore from the Sishen mine also was 
offered. Iron ore sales to Japan exceeded 
2 million tons yearly during 1965—67 and 
were valued at $21 million in 1967.” 
Because of high rail and port charges 
established by the South African Railways 
and Harbour Administration, the Japanese 
decided to restrict purchases to “spot” 
orders. In Tokyo during October, ISCOR 


10 Mining cote (London). V. 271, No. 
6942, Sept. 6, 1968, p. 178. 

11 Mining Journal (London). V. 271, No. 6945, 
Sept. 27, 1968, p. 226 
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Table 8.—Republic of South Africa: Salient statistics of gold and uranium production 
by members of the Transvaal and Orange Free State Chamber of Mines 


1967 1968 
N amber of operating mines 49 48 
J —;ĩ Eu E thousand short tons 77,475 78, 795 
Production of gold: 
Gross weight thousand troy ounces.. 29,971 80,759 
Per ton of ore milled.............................. y ounce.. 0.8868 0.8905 
Number of uranium-producing mines 8 
Ore treated for uranium recovery thousand short tons 10,500 18,656 
Production of uranium oxide (U10:): 
Gross weight....................--.-.--.---- thousand pounds 6,427 7, 766 
Per ton of ore mill dei pound 0.61 6.57 
Average dos rar gold price per oun e $85.22 $85.04 
Workihg pro old and uranium. .....................- thousands 3431, 126 6, 962 
Taxes an ees payable to Government do $167,984 dT 816 
Net dividendsgI— -ÿ l. do $171,451 $158 
spe of employees in service 
a aN ⁊ᷣͤ- dd x n MUN STI S 42,2 40, 491 
Nase é 361, 893 868,185 
Mine servos, payable including shaft sinking............. thousand feet. 3, 028 2,941 
reserves, Paya Lusucuce unco ieu thousand short tons 187, 029 159,060 
332 8 troy ounce per ton 0.470 0.467 


Source: Chamber of Mines, Transvaal and Orange Free State, published by Union Corp., Ltd., Report and 


Accounts, 1968. 


officials offered an interim contract for 
1 million tons of Sishen ore over a 3- to 
4-year period preliminary to a large, long- 
term contract involving Kraaipan magne- 
tite concentrate. 

The Railways and Harbor Administra- 
tion introduced new measures designed to 
reduce transportation costs and make iron 
ore more competitive in world markets. 
Effective October 1, actual handling 
charges for ore at Port Elizabeth were 
reduced from $0.84 to $0.64 per short ton, 
and overall port charges were reduced 
$0.32. New rail cars with better weight-to- 
tare ratio were planned. Port facilities for 
200,000-deadweight-ton ore carriers and a 
direct reduction of railage rates were 
considered.” 


In December the Japanese surveyed the 
Sishen mine and discussed rail and harbor 
facilities and rates. A contract reportedly 
was signed for 1 million tons over 3 years 
for seven Japanese mills, starting in early 
1969. 

Highveld Steel and Vanadium Corp. 
Ltd.—Partial production (23,000 tons per 
month) was started at Witbank, Transvaal, 
in February, when the first hot metal was 
tapped. Steelmaking and continuous cast- 
ing started in July. Production of blooms 
and billets commenced in September. In 
October three of four basic oxygen furnaces 
were in operation on a three-shift-per- 
day basis, and the fourth furnace and the 
heavy section mill were commissioned in 


November.” Full rated capacity of 435,000 
tons of pig iron, 270,000 tons of finished 
steel (structurals and rails), and 136,000 
tons of semimanufactured products was 
scheduled for 1971. The $175 million 
project, controlled by Anglo American 
Corp., is a fully integrated iron, steel, 
and vanadium facility. (See section on 
Vanadium. ) 

Titaniferous, vanadiferous magnetite ore 
is produced at the Mapochs mine, near 
Roossenekal, 100 kilometers northeast of 
Middelburg, Transvaal, where output will 
be gradually expanded to 1 million tons 
in 1970.“ Run-of-mine ore averages 55 to 
57 percent iron, 12 to 15 percent TiOa, 
and 1.4 to 1.9 percent V2Os. Ore reserves 
in the lease area total 200 million tons. 

Other Companies.—SCAW Metals Ltd. 
inaugurated a new $14 million merchant 
rod and bar mill at its Germiston plant in 
September. Union Steel Corp. planned a 
$1.5 million-per-year investment in new 
production facilities. 

Ferroalloys.— Extensive chromite reserves, 
probably the largest in the western world, 
and low-cost electric power were major 
factors in South Africa's expanding ferro- 
chrome industry, which earned $21 million 
in foreign exchange during 1968. Four 
basic grades of ferrochrome were produced: 


12 U. S. Consulate General, Johannesburg, State 
Department Airgram A-614, Oct. 11, 1968, 2 pp. 
1$ South African Digest. Dec. 20, 1968, p. 11. 
14 Mining Magazine. V. 118, No. 5, May 1968, 
pp. 888, 835. 
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Charge chrome, ferrochrome silicon, and 
high- and low-carbon types. The most 
valuable of these grades is the low-carbon 
ferrochrome, which has an average chro- 
mium content of about 70 percent. 

The industry is dominated by five com- 
panies whose combined capital investment 
is estimated at $28 million. Palmiet Chrome 
Corp. (Pty.) Ltd., with General Mining 
and Finance Corp. Ltd. as the main share- 
holder, and RMB Alloys Ltd., established 
by Rand Mines Ltd. and the IDC, led 
the field with annual exports of each 
exceeding $7 million. They are followed 
by Transalloys Ltd., owned by the Anglo 
American Corp., Avesta Jernverks, a Swed- 
ish company, and African Metals Corp. 


Transalloys specializes in charge chrome 


production. 

More than 95 percent of the Republic’s 
ferrochrome is exported, largely to the 
United States, followed by the United 
Kingdom, Japan, Canada, and West Ger- 
many. In spite of statutory increases in 
the cost of labor, raw materials, and equip- 
ment, the industry reduced production 
costs significantly during the year. 

Early in the year, the United States 
Steel Corp. successfully concluded negotia- 
tions for the purchase of a 31-percent share 
interest in Ferroalloys Ltd. and a 30- 
percent interest in Zeerust Chrome Mines 
Ltd. Both companies are members of the 
Anglo Transvaal Group, which planned to 
expand its activities in chromite and ferro- 
alloy production. 

A new company, Heavy Media Materials 
(Pty.) Ltd. was formed by African Metals 
Corp. (52 percent), Farbwerke Hoechst 
A.G. Vormals (26 percent), and ISCOR 
(22 percent) to produce special processed 
ferrosilicon at Kookfontein at a rate of 
3,000 tons per year.” 


Manganese.— Associated Manganese 
Mines of South Africa Ltd., a company of 
the Anglo Transvaal Group, was again the 
principal producer of manganese ore and 
ferromanganese. The company shipped 
892,000 tons of ore. Ferroalloys Ltd., a 
subsidiary company, produced and mar- 
keted ferromanganese. Profits were lower 
due to decreased sales prices, which were 
not offset by increased tonnages sold or 
reduction in mining costs.“ 


Nickel.—A nickel refinery reportedly 
was under construction at East Geduld, 
Transvaal, by Union Corp. Ltd. as part of 
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its platinum refining installations. Rusten- 
burg Platinum Mines Ltd. produced nickel 
at a rate of about 5,500 tons per year. 


Platinum.—Rustenburg Platinum Mines 
Ltd. (RPM).—The Rustenburg mine, the 
world's largest worked primarily for plati- 
num group metals, continued its policy of 
not disclosing production data. Metal con- 
tent of ore produced was believed to be on 
the order of 850,000 ounces in 1968. Net 
revenue on metal sales for the year ended 
August 31, 1968, was $43.7 million, and 
profit available for appropriation was $29.8 
million. 

Following a 1967 world market survey, 
RPM embarked on a $42 million expansion 
program aimed at an annual output of 
850,000 ounces by the end of 1969, 950,000 
ounces by early 1970, and 1 million ounces 
by the end of 1970. 

Four vertical shafts have been sunk to 
450 meters and sinking of two deeper 
shafts (700 meters and 1,000 meters) was 
underway as part of the expansion pro- 
gram. Converter matte or White metal" 
is treated by Matte Smelters Ltd. near the 
mine site. The resulting anode slimes are 
shipped to Johnson, Matthey & Co. Ltd., 
London, for final refining. This United 
Kingdom firm is coowner of Matte Smelters 
with RPM. A refinery is under construc- 
tion (RPM 20 percent; Johnson, Matthey 
80 percent) at Wadeville and was expected 
to be completed about mid-1969. 

Impala Platinum Mines Ltd.—This com- 
pany, formed by Union Corp. Ltd., con- 
tinued development of its Bafokeng mine 
in the Rustenburg district. Three pairs of 
inclined shafts were completed, and con- 
struction of concentrator and smelter plants 
was reported to be ahead of schedule. Total 
estimated cost for the project was $50 
million. Impala planned an initial annual 
production rate of 100,000 ounces of plati- 
num, 1,200 tons of nickel, and about 900 
tons of copper by the end of 1969.“ 

South Africa’s second platinum refinery 
was under construction by Union Corp. 
Ltd. at its East Geduld gold mine, near 
Springs, Transvaal. Production was sched- 
uled for late 1969 or early 1970. Impala 
acquired controlling interest in Ayrton 


15 American Metal Market. V. 75, No. 182, 
Sept. 20, 1968, p. 13. 

16 Associated Manganese Mines of South Africa 
Ltd. Annual Report. 1968, p. 3. 

17 South African Mining and Engineering 


Journal, November 15, 1968, pp. 1156-1158. 
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Metals Ltd., a British company dealing in 
platinum and allied metals, as a marketing 
organization. 

Union Corp. Ltd. also announced in- 
creased osmiridium recovery to about 
14,000 ounces per year at the East Geduld 
laboratory, doubling the former estimated 
output rate.“ The source is gold ore from 
the Evander mine. 

Anglo Transvaal Consolidated Invest- 
ment Corp. Lid. — In September, Anglo 
Transvaal announced a platinum discovery 
in the Lydenburg area of the Transvaal 
and applied for mining leases. 


Tin. — The Republic’s first electrolytic 
tinning line, a $14 million installation by 
ISCOR at its Vanderbijlpark steel plant, 
completed test runs and was in commercial 
production. The line is capable of 2, 000 
feet per minute and has increased tinplate 
capacity sixfold. Tin concentrates are from 
the Uis mine in the Territory of South- 
West Africa.“ 


Uranium. — Production was under ex- 
pansion as several producers planned new 
operations. Eight companies produced ura- 
nium from 15 mines in 1968. Only one, 
West Rand Consolidated Mines Ltd., was 
primarily a uranium producer with by- 
product gold. Extensive research was under- 
way on uranium recovery from ores, tailings 
dumps, and slime dams. At the beginning 
of the year, the United Kingdom had a 
long-term contract with the Republic of 
South Africa for uranium; West Germany, 
Switzerland, and France were customers; 
and Japan was negotiating for a contract. 

In 1967 the Atomic Energy Act had 
been amended to permit private ownership 
of uranium in the South African mining 
industry. Early in 1968, uranium producers 
established Nuclear Fuels Corp. of South 
Africa (Pty.) Ltd. (NUFCOR) for the 
processing and marketing of uranium pro- 
duced in the country. NUFCOR assumed 
the contractual responsibilities formerly 
held by the Atomic Energy Board, which 
continued to exercise Government jurisdic- 
tion over matters involving national security 
and international safeguard obligations." 

Anglo American Corp. produced 1,252 
tons of uranium oxide (U30g) during its 
1968 financial year (ending September 30). 
A $4.8 million, 63,000-ton-per-month ura- 
nium extraction plant was planned at the 
Western Deep Levels gold mine. Operation 
was scheduled for mid-1970. The company 


649 


tested heavy-media separation for gold- 
uranium values in ore at all of its mines. 
A new heavy-media plant was commis- 
sioned at the Saaiplaas gold mine, Orange 
Free State, and others were planned.” 

Harmony Gold Mining Co. Ltd., a sub- 
sidiary of Rand Mines Ltd., reported sub- 
stantial savings in production costs by 
solvent extraction of uranium at its 160,000- 
ton-per-month plant. This was the first 
South African production of high-purity 
uranium on a large scale. France re- 
portedly renewed a 5-year contract with 
the company. 

Vaal Reefs recommissioned a uranium 
extraction plant operating on 90,000 tons 
of slimes per month, a joint venture with 
nearby Western Reefs. 

West Rand Consolidated conducted ex- 
periments on uranium recovery from aban- 
doned mine stopes by bacterial leaching. 


Table 9.—Republic of South Africa: 
Uranium production, 1968 


Gold 
Grade 


ore 
Gold-uranium treated Production (pounds 


producer (thou- (pounds per 
sand UsO:) ton) 
short 
tons) 
Buffelsfontein...... 2,424 1,260,624 0.520 
Harmony........-- 2,018 626,200 .910 
Hartebeestfontein... 2,115 910,229 .430 
Vaal Reef 1,308 885,158 688 
Virginia 1,440 808,781 . 562 
Western Reefs...... 2,655 1,563,840 . 589 
West Rand 
Consolidated 901 1,226,928 1.362 
Zandpan........... 795 584,058 672 
Total or 
average. 18,656 7,765,768 .569 


Source: Chamber of Mines of South Africa. 


Vanadium.—Anglo American  Corp.'s 
Highveld Steel and Vanadium Corp. pro- 
duced its first vanadium slag in April, and 
in August consigned its first trial shipment 
to Europe. In October, a trial shipment of 
the slag was made to Foote Minerals Co., 
the major U.S. customer, for direct reduc- 
tion to ferrovanadium. Highveld officials 
estimated annual output of 23 million 


18 U.S. Consulate General, Johannesburg. State 
Dept. Airgram A-627, Nov. 22, 1968, 2 pp. 

19 Tin International. V. 41, May 1968, p. 121. 

20 U. S. Consulate General, Johannesburg. State 
Department Airgram A-306, Feb. 14, 1968, 2 pp 
and enclosures. 

21 New Scientist. V. 41, No. 682, Jan. 16, 
1969, p. 114. 
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pounds V205 in slag when full production 
is attained. 

A fall-off in world demand for vana- 
dium, which started in late 1967, continued 
through the first months of 1968 and 
resulted in a decision to reduce output by 
20 percent at Highveld's Vantra Division. 
The market recovered to some degree in 
the latter part of the year, and VzOz 
stockpiles were at a low in November. 

The Mapochs titaniferous magnetite ore- 
body contains 1.4 to 1.9 percent VzOz. 
A similar deposit, but containing an aver- 
age of 1.95 percent Vz2Oz, was discovered 
at Kennedy’s Vale and reportedly was 
leased from East Rand Consolidated Mines 
by Transvaal Vanadium Co. Ltd., a sub- 
sidiary of Highveld.” 


Zinc.—Construction of the Republic’s 
first electrolytic zinc plant near Springs, 
Transvaal, was near completion at yearend. 
First casting of slab zinc was set for April 
1969. The $14 million plant was designed 
to produce 33,000 tons of high grade (and 
some special high grade) slab zinc from 
about 72,000 tons of concentrate from two 
mines in Territory of South-West Africa. 
The operating company, Zinc Corp. of 
South Africa Ltd. (ZINCOR), was formed 
in 1967 by ISCOR (35 percent), Gold 
Fields of South Africa Ltd. (33 percent), 
Vogelstruisbult Gold Mining Areas (whose 
uranium extraction plant was converted to 
the zinc refinery) (22 percent), and Kiln 
Products Ltd. (10 percent). ISCOR as 
the principal local consumer will benefit 
from the saving of about $12 million an- 
nually in foreign exchange, the import 
value of zinc from Zambia and Australia.” 


NONMETALS 


Asbestos.—The amosite mine of Cape 
Asbestos Co. Ltd. at Penge, eastern Trans- 
vaal, increased output to 88,225 tons in 
1968. Two new mills at Penge, built 
during the 1966-68 expansion program, 
are the first in South Africa to incorporate 
dust suppression and collection systems 
operating continuously at constant water 
gauge. Marked success was achieved with 
new equipment for pressure-packing amos- 
ite for shipment. 

Mine development and mill construction 
for chrysotile for Msauli Asbestos Ltd., 
near Barberton, eastern Transvaal, con- 
tinued during 1968. The $6 million project, 
with construction by Premier Metal Co. 
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of South Africa Ltd., was scheduled for 
completion by July 1969. The old mill 
facilities could not be converted economi- 
cally to comply with health regulations. 
Msauli is owned by General Mining and 
Finance Corp. Ltd. 


Cement.—Annual clinker capacity in- 
creased to 5 million tons with three new 
kilns in operation. Bulk sales continued 
to increase, mainly because of a growing 
number of large projects and reduced costs, 
and comprised about 25 percent of total 
sales. A total of 620 specially designed 
rail cars were in use for bulk haulage, and 
200 more were on order. Research was 
underway on new mixtures, using varying 
percentages of blast-furnace slag. Cement 
makers sought a price rise. 

Anglo-Alpha Cement Ltd., which pro- 
duces about 40 percent of South Africa's 
total output, planned a $2 million, 200,000- 
ton expansion of annual capacity to 1.9 
million tons.“ The company operated its 
five plants at full capacity and designed 
plans for doubling capacity. Its Lichten- 
burg plant has one of the world’s largest 
kilns—170 meters long, 5 meters in diam- 
eter, and annual capacity of about 450,000 
tons.” 

White’s South Africa Portland Cement 
Co. Ltd. installed a new 300,000-ton-per- 
year Humboldt kiln, 54 meters long and 
3.8 meters in diameter, at its Lichtenburg 
plant.” 

According to its annual review of con- 
solidated accounts and operations for fiscal 
1968 (ending June 30), Pretoria Portland 
Cement Co. commissioned a new dry- 
process kiln, mill, and ancillary equipment 
in June. 


Diamond.— Increased output, record sales 
and profits, and discovery of new deposits 
highlighted another successful year for the 
South African diamond industry. The Pre- 
mier mine, largest of the De Beers Con- 
solidated Mines Ltd. group, overcame 
production difficulties to increase output 
by 54,739 carats. Production increases 


22 Mining Magazine. V. 119, No. 6, December 
1968, pp. 464—467. 

2 U.S. Consulate General, Johannesburg. State 
Dept. Airgram A-67, Mar. 18, 1969, 7 pp. and 
enclosures. 

24 U.S. Consulate General, Johannesburg. State 
Dept. Airgram A-608, Oct. 8, 1968, 1 p. 


35 South African Mining and Engineering 
urn V. 79, No. 3928, Apr. 12, 1968, pp. 


pk and Quarry. V. 61, No. 1, July 1968, 
p. $ 
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were also recorded at the Finsch mine, 
which in its second full year of operation 
produced 398,995 carats more than in 
1967, and from Namaqualand. At the 
Finsch, higher grade material was worked, 
and recovery methods were improved. A 
rich mining area was worked at Annex 
Kleinzee in Namaqualand. De Beers ac- 
counted for more than 90 percent of the 
Republic's diamond output in 1968." 

Sales of gem and industrial diamond by 
the Central Selling Organization (supplies 
largely from other countries) totaled 
$600.3 million, $108.4 million more than 
in 1967. A 2.5-percent price rise became 
effective in September. 

Prospecting by De Beers proved a new 
deposit at Koingnaas in Namaqualand, 
northwestern Cape Province, and disclosed 
extensions to reserves already proved in 
the area. A pilot plant was commissioned 
at Koingnaas in October and will con- 
tinue to treat the complex material mined 
until metallurgical tests provide informa- 
tion for design of a permanent plant. 
De Beers also decided to reopen the 
Koffiefontein mine, 100 kilometers south 
of Kimberley in the Orange Free State, 
where sampling indicated an economic 
operation if the export duty were re- 
scinded. The Government granted a release 
from export duty, and plans were made 
for dewatering and stripping in the open 
pit. 


Table 10.—Republic of South Africa: 
Diamond production of De Beers 
Consolidated Mines, Ltd. 


(Carats) 

Mine 1967 1968 
Annex Kleinzee 182,197 27, 858 
Bultfontein. ............- 0,755 259,471 
Bon. Lo eee ccesesce 294,691 22,887 
Dreyer's Pan............- 71,142 209,590 
Dutoitsp ann 169,915 189,705 
Manet e e e 88 1,816,960 2,215,955 
Gracesputs..............- 5, 29,784 
Jagersfontein -=--> 102, 188 106, 578 
e dumps........- 25 „166 25 irn 
VV 2,376,879 2,481,618 
Wesselton 56 18,685 
iscellaneous. ..........- 8,724 2,507 
Total. 6,245,822 6,626,226 


Source: De Beers Consolidated Mines Ltd., Annual 
Report, 1968. 


Fertilizers and Chemicals.—African Ex- 
plosives & Chemical Industries Ltd. (AE 
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& CI).—The firm's new $8.4 million, 
165,000-ton-per-year sulfuric acid plant 
went on stream at Modderfontein in Sep- 
tember. One hundred percent acid will 
be made from pyrite, recovered from gold 
tailings, and will reduce dependence on 
imported sulfur, saving $4 million annually 
in foreign exchange.” 

Late in the year, AE & CI reported 
plans for a $3 million, wet-process phos- 
phoric acid plant at Somerset West, Cape 
Province, to be on stream in mid-1970, 
using phosphate rock from Phalaborwa.” 

A 170,000-ton urea plant was completed 
by Continental Engineering N.V., Amster- 
dam, at Umbogintwini for AE & CI. 

African Metals Corp. (AMCOR).—Early 
in the year, AMCOR completed expansion 
of annual capacity to 63,000 tons of fused 
phosphate at its Kookfontein plant, Trans- 
vaal. An experimental 20-ton-per-day elec- 
tric furnace for elemental phosphorus also 
was in operation." 

Phosphate Development Corp. Lid. 
(FOSKOR).—During the financial year 
(ending June 25, 1968), Government- 
controlled FOSKOR mined 7.7 million 
tons of phosphate rock (2 million tons 
more than in 1967) and 812,000 tons of 
low-grade pyroxenite at Phalaborwa. The 
final stage of the $11 million expansion 
program was completed in May. At year- 
end FOSKOR considered new drying plants 
and larger storage and handling facilities. 
The company also conducted exploration 
for phosphate nodules along a 300-kilo- 
meter section of the Continental Shelf in 
the vicinity of Cape Agulhas in conjunc- 
tion with the University of Cape Town. 

Polyfos (Pty.) Ltd.—This company was 
formed by AMCOR (51 percent), Albright 
and Wilson Ltd. (25 percent), and AE 
& CI (24 percent) for a new 20,000-ton 
phosphate chemical plant at Meyerton, 
near Johannesburg. 

Triomf Fertilizer and Chemical Indus- 
tries Ltd.—Triomf placed a $2.4 million 
contract with Simon-Lodge (Pty.) Ltd., 
United Kingdom, for its third phosphoric 
acid plant in South Africa, a 46,000-ton 
facility at Potchefstroom, Transvaal. The 


* De Beers Consolidated Mines Ltd. Annual 


Report. 1968, 88 pp. 


3$ U.S. Consulate General Johannesburg. State 
Dept. Airgram A-576, Sept. 7, 1968, 2 pp. 

39 Journal of World Phosphorus and Potassium. 
No. 39, January-February 1969, pp. a 

9? European Chemical News (London). V. 14, 
No. 341, Aug. 16, 1968, p. 8. 

31 Journal of World Phosphorus and Potassium. 
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plant, near completion at yearend, would 
permit the manufacture of triple super- 
phosphate. Triomf's other installations in 
the area include facilities for sulfuric 
acid, simple superphosphate, and mixed 
fertilizers.” 


Fluorspar.— Exports of acid grade fluor- 
spar were valued at $1.2 million and of 
metallurgical grade, $1.1 million, in 1968. 
Production remained largely lump metal- 
lurgical grade despite a rapid increase in 
output of flotation acid grade. Because of 
the higher unit value of acid grade fluor- 
spar, the problem of upgrading large re- 
sources in the Marico district, western 
Transvaal, received much attention. These 
deposits are associated with dolomite, 
which frustrates flotation.” 

A survey by the Natural Resources 
Development Council established reserves 
of more than 300 million tons, of which 
30 million tons average 44 percent CaFo, 
and large untested resources.“ Consump- 
tion in South Africa was about 14,000 tons 
in 1968, mostly in steelmaking and 
ceramics. Largest producer of acid-grade 
fluorspar was the Kromdrai mine of 
Vergenoeg Mining Co. (Pty.) Ltd., which 
was acquired by a West German group. 
The full capacity output rate, reached in 
late 1967, was 2,200 tons of 97 percent 
CaFz concentrate per month in a new 
flotation mill. 

Late in the year, it was reported that 
Gold Fields of South Africa Ltd. planned 
a $4.2 million mine and flotation plant at 
Zwartkloof, central Transvaal, with annual 
capacity of 45,000 tons of acid-grade 
fluorspar.* 


MINERAL FUELS 


Coal. 
lion tons of bituminous coal and 0.7 
million tons of anthracite for a total value 
of $126.4 million, compared with $113.5 
million in 1967. Consumption in electric 
power generation, oil-from-coal, chemicals, 
and coking continued upward. 

Reserves have been the subject of in- 
tensive reevaluation. In May the Atomic 
Energy Board, during an assessment of 
power needs, reported minable reserves at 
11.5 billion tons,” and indicated that unless 
the structure of the industry undergoes 
a major change, reserves could become 
critical in 30 years. 
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A Department of Planning study revised 
reserves downward even more drastically. 
Previous estimates of 45 billion tons of 
proved extractable reserves were discounted 
following the Department’s release of pre- 
liminary information indicating reserves of 
only 1.8 billion tons, sufficient for less than 
40 years at the 1968 rate of production and 
20 years for coking coal. Major problems 
were in mining techniques, marketing, and 
labor productivity.” 

ISCOR and SASOL, both major coal 
consumers, conducted longwall mining re- 
search in their Durnacol mines and planned 
greater emphasis on this method.“ 

A rise of $0.28 per ton in the controlled 
price was approved in the last quarter of 
the year. The last previous price increase 
was allowed in April 1965, resulting in an 
average mine-head price of $1.95 per ton 
at Transvaal mines. Current difficulties 
resulting from higher working costs and 
shortages of skilled and semiskilled labor 
were not expected to be completely offset 
by the price rise. 

In December Trans-Natal Coal Corp. 
Ltd. announced plans for the country’s 
first open-pit coal mine as part of the 
Optimus operation in the eastern Transvaal. 
Trans-Natal will have a 60 percent in- 
terest and A. McAlphine & Son (Pty.) 
Ltd. 40 percent in the $7 million opera- 
tion. Initial small-scale production was 
scheduled for September 1970; final 
planned capacity will be about 200, 000 
tons monthly. Work on the conventional 
underground mine at Optimus proceeded 
on schedule. 


Coke. —As a result of recent research, 
South African coke has improved in quality, 
having lower ash content and more accu- 
rate sizing. However, further improvement 
would cost proportionately more and might 
have the effect of rapidly depleting already 
limited coking coal resources, according 
to S. Thomas, general manager of the Coal 


32 Journal of World Phosphorus a e 
No. 33, January-February 1968, p. 

33 Industrial Minerals (London). No. 11, 
August 1968, 19. 

3* Industrial PMinerals (London). No. 9, June 
1968, pp. 25-26. 

35 industrial Minerals (London). No. 15, Decem- 
ber 1968, p. 

$ Canadian Mining Journal. V. 89, No. 11, 
November 1968, p. 23. 

3: U.S. Consulate General, J "Wer oae eds State 

Dept. Airgram A-625, Oct. 18, 1968, 8 p 

38 Colliery Guardian. V. 217, No. 8, "March 1969, 
p. 145. 
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Bureau, and B. H. Davis, manager óf Coke 
Producers (Pty.) Ltd. It was estimated 
that a further reduction of 1 percent in 
ash content would add 25 percent to over- 
all costs. 


Petroleum.—After nearly 3 years of 
widely scattered, unsuccessful prospecting, 
mainly under government auspices, explora- 
tion for oil and natural gas settled down 
to a coordinated intensive search. During 
1967—68, the coastal area of South Africa 
was divided into 12 concessions, and by 
yearend 1968, major international com- 
panies and consortia were engaged in geo- 
physical exploration for petroleum. First 
results of offshore surveys were reports 
confirming the existence of a sedimentary 
section 4,500 meters thick. 

The Mining Rights Act of 1967 provided 
for prospecting leases and spelled out terms 
and conditions for exploitation. Taxes are 
a maximum 50 percent on net profits for 
crude oil and 40 percent for natural gas. 
A “first discovery” bonus permits a 50- 
percent discount on profits tax and waiver 
of royalty payment. Other benefits are 15- 


to 17-year leases, favorable monetary ex- 


change facilities, a full rebate on customs 
duty, and participation in the South 
African market. 

Southern Oil Exploration Corp. (Pty.) 
Ltd. (SOEKOR), the Government-owned 
company with overall responsibility for the 
onshore and offshore search, concentrated 
its efforts in the southern Karroo, northern 
Karroo platform, and the Algoa Bay area, 
near Port Elizabeth. Late in the year, 
SOEKOR operated seven drill rigs onshore 
and had five seismic teams at work, includ- 
ing one French team. SOEKOR planned 
expenditures of $7 million, about half of 
total estimated exploration costs in 1968, 
and estimated that about $28 million, 
largely private, would be spent on explora- 
tion in South Africa in 1970. 

S.A. Superior Oil Co. and partners, 
Tenneco S.A. Inc., S.A. Highland Oil Co., 
and Africa Cities Service Co., spudded in 
South Africa's first offshore wildcat in its 


8,080-square-kilometer offshore concession . 


on the southern coast, south of Plettenberg 
Bay, following a year of survey work. The 
Glomar Sirte vessel commenced drilling in 


653 


October in 117 meters of water." SOEKOR 
has an option for up to 12.5 percent in any 
discovery against payment of a pro rata 
share of all prediscovery expenses of 
Superior and its partners. 

Initial work on the $22 million extension 
to Caltex’s Milnerton refinery, near Cape 
Town, was scheduled for early 1969. Mobil 
Refining Co. South Africa (Pty.) Ltd. 
announced plans for an $8 million ex- 
pansion at its Wentworth refinery, near 
Durban. Expansion at the Shell South 
Africa (Pty.) Ltd.-BP Southern African 
(Pty.) Ltd. Durban refinery yielded an 
additional 5 million barrels of products in 
1968. Shell-BP completed a $17 million 
lube oil refinery, adjacent to its Durban 
refinery, and produced a range of medium- 
and high-viscosity, paraffinic oils. 

Construction of South Africa's fifth oil 
refinery, a $77 million, 50,000-barrel-per- 
day inland installation at Sasolburg, near 
Johannesburg, was scheduled to begin in 
mid-1969. Operating company will be 
National Petroleum Refiners of South 
Africa (Pty.) Ltd., a joint venture of 
SASOL, Total Refining South Africa Ltd., 
and the National Iranian Oil Co. (NIOC). 
NIOC will provide for 70 percent of crude 
oil requirements under a 15-year contract." 
A 670-kilometer, 18-inch crude pipeline 
will be constructed connecting the Richards 
Bay tanker terminal to Sasolburg.” A 
Richards Bay development plan, presented 
to Parliament in March, would permit 
entry of the largest ships under virtually 
all weather conditions. The feasibility of 
single buoy mooring for the largest crude 
carriers was considered. 

Trek Petroleum (Pty.) Ltd., the first 
wholly South African marketing company, 
went into operation in March. It had a 
10-year supply contract with Shell-BP. 
Trek is a wholly owned subsidiary of Trek- 
beleggings, the holding company formed 
by General Mining and Finance Corp. 
Ltd., Federale Volksbeleggings Bpk., Shell, 
and BP. 


39 Oil and Gas International. V. 8, No. 9, 
September 1968, pp. 127—128. 

5 Petroleum. V. 89, No. 8, Aug. 1, 
1 

41 Petroleum Times. V. 78, No. 188, Jan. 3, 
1969, pp. 42-43. 
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The Mineral Industry of the 


Territory of South-W'est Africa 


By Walter C. 


Although details are lacking, a high level 
of mineral exploration activity by both 
foreign and domestic companies prevailed 
in South-West Africa during 1968. In the 
mining sector, interest was mainly in cop- 
per, lead, zinc, tin, and uranium. High 
world prices were instrumental in the 
reopening of some mines. In the petroleum 
sector, exploration concessions were granted 
for six offshore areas and two onshore 
areas, and preliminary investigations were 
initiated. 

Quantitative data on mineral production 
were not available, but value of output dur- 
ing 1968 was estimated at $200 million,’ 
about 60 percent of which was from dia- 
mond mines. The mining sector also was 
estimated to have contributed about 40 
percent of gross domestic product and about 
50 percent of public revenue. 

Some $80 to $90 million, about half of 
which was foreign, has been invested in the 
mining sector. In 1967 the South-West 
Africa Administration was empowered to 
require foreign investors (not including 
those from the Republic of South Africa) 
to offer up to 50 percent participation in 


W oodmansee! 


South-West Africa operations. A consortium 
was granted exclusive prospecting rights 
for 5 years to a 22,000-square-kilometer 
tract from Klein Aub in the Rehoboth area, 
northeast to Gobabis and the Botswana 
border. This consortium agreed to pay a 
fee of $70,000 annually for the 5 years 
and spend a minimum of $350,000 per year 
on exploration. A 50-percent minimum 
participation by Republic of South Africa 
was required.? 

The Odendaal Plan for water and min- 
ing development was furthered during the 
year. Approximately $200 million was spent 
on the Plan from 1964 through 1968. 
Under the [unene Scheme, negotiations 
continued for joint South-West Africa- 
Portuguese development of the Kunene 
River, which borders Angola. However, 
plans appeared to have been scaled down 
and delayed. In September 1968, work was 
started on a $550,000 interim powerplant 
at Ruacana Falls. The Scheme also in- 
cluded plans for water development by 
well drilling, canals, pipelines, and water 
storage, and for exploration and geologic 
mapping in the mining sector. 


PRODUCTION 


Official statistical data on mineral pro- 
duction have not been available since 1966. 
Output data for 1967 and 1968 in table 1 
therefore are estimates or were derived 
from annual reports of two major mining 
companies in South-West Africa—Consoli- 
dated Diamond Mines of South-West Africa 
Co. Ltd. (CDM) and Tsumeb Corp. Ltd. 
Neither company reported major changes 
in output during 1968. Other operating 


companies were involved in development 
or expansion, mainly for copper and zinc, 
and output of these two commodities was 
expected to increase in future years. 


1Physical scientist, Division of International 
Activities. 

$ Where necessary, values have been converted 
from South African rands (R) at a rate of 
R1.00 = US$1.40. 

3 Engineering and Mining Journal V. 169, 
No. 4, April 1968, p. 176. 


655 


656 


MINERALS YEARBOOK, 


1968 


Table 1.—South-West Africa: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 


Arsenic, White e asEES 
Beryllium, beryl, 10 to 12 percent BeO.......... 
Bismuth concentrate: Mine output: 


Gross weight kilograms.. 
Metal content do.... 
Cadmium: 
Mine output, metal content................ 
N eet ketene ws 
Cesium, pollucite, gross weight kilograms.. 
Columbium and tantalum, concentrate, gross 
rr 8 kilograms.. 
Copper: 
Mine output, metal content...............- 
Metal, blister 
Germanium, oxide, recovered. ....... kilograms. - 
Gold, metal...................... troy ounces.. 
Iron and steel, iron ore 


Lead-vanadium concentrate 
Mine output, metal content................ 
Metal, primary, refined 
Manganese, mine output, gross weight, 48 per- 
f ³·¹¹mA y 
Molybdenum, mine output, gross weight 
kilograms.. 
Silver, mine output, metal content, recoverable ? 
= thousand troy ounces. . 
n: 


Concentrate. .................- long tons 
Concentrate, with tungsten.......... do.... 
Tungsten, scheelite, concentrate...............- 
Vanadiun, metal content, lead-vanadate con- 


rr ĩðZſ ĩ ͤ uad aed AE 
Zine, mine output metal eon tent 
ONMETALS 
hr 8 
Diamond 
Gem mea thousand carats.. 
Industrial 0akakakakaͤaͤsss ... 0...- 
e eS do.... 
Feldspar, crude. ............................. 
Fertilizer materials, phosphatic, guana. ........- 
Gem stones, semiprecious: 

"pis MR: kilograms. . 
Amazon ite do- 
Amethyst quartz do 
Chalcedony / do 
"ECOL. eM TCR do.... 
Rose quartz do 
Safe 88 do 
Tiger cee cous ele ce do.... 
Tourmaline........................- do.... 

Graphite... ccu cles acu cux cc edt ee 
Kyanite and related materials.................- 


Lithium minerals: 
Amblygonite, 6 to 8 percent LiOs........... 
Lepidolite, 3 to 3.6 percent LiO:............ 
Petalite, 3 to 4 percent LiOs............... 
Ae ⁵ ð K 8 
Salt, marine thousand tons 
Stone, sand and gravel, not elsewhere specified: 
Dimension stone, mar ble 


e Estimate. r Revised. NA Not available. 


1964 


1,436 
859 
659 

(3) 


1,000 
82 , 084 


1965 


1966 


23,013 
209 
1,517 
718 
607 

1 


1,227 
28,242 


r 15 


1967 


e 2 300 
NA 


. 70, 000 


NA 


980 


NA 


NA 


660 


NA 


1 In addition to commodities listed, construction materials such as common clay, sand, and gravel are proba» 
bly : Qutput of but quantitative data are not available. 
utput of Tsumeb Corp. Ltd. for fiscal years ending June 30. 


Less than l4 unit. 


i o of Consolidated Diamond Mines of South-West Africa Ltd. 
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TRADE 


Foreign trade in metals and minerals has 
not been reported since 1966. Most min- 
erals are produced for shipme*t to the 


Republic of South Africa and elsewhere; 
therefore, production approximately corre- 
sponds to exports. 


COMMODITY REVIEW 


METALS 


Tsumeb Corp. Ltd., an important pro- 
ducer of copper, lead, zinc, cadmium, and 
silver, continued exploration and mine de- 
velopment at its Tsumeb and Kombat 
mines. At Tsumeb, the hoist was ordered 
for the new No. 7 internal shaft, and the 
DeWet shaft was being deepened to 4,300 
feet. Modernization and reequipping of 
facilities were underway, including im- 
proved housing for African employees. 
Underground development totaled 8,449 
feet of drift, crosscut, raise, and stope 
preparation during 1968. Underground ex- 
ploratory and development drilling totaled 
18,301 feet. Diamond drilling totaling 
8,285 feet at the Tsumeb West prospect 
proved a reserve of 491,000 tons containing 
1.4 percent copper. A total of 93,010 tons 
of hydraulic fill from mill tailings and 
10,633 tons of sand fill were delivered to 
the mine. Ore reserves at Tsumeb as of 
June 30, 1968, were as follows: 


Thousand Percent 
metric 


tons Copper Lead Zinc 


Positive ore 6,398 4.78 10.50 2.80 
Tentative ore 
(84-41 levels) . 2,622 3.80 5.71 1.58 


At the Kombat East, West, and Central 
ore bodies, Tsumeb Corp. Ltd. performed 
12,924 feet of drift, crosscut, raise, and 
stope preparation. Underground explora- 
tory and development drilling totaled 
44,327 feet. Ore reserves at the Kombat 
mine as of June 30, 1968, were as follows: 


Thousand Percent 
metric 
tons Copper Lead 
Positive... e 1,575 2.20 2.08 
Probable.............. 1,323 1.72 3.18 


Tsumeb Exploration Co. Ltd. continued 
exploratory drilling in several other parts 
of the country. 


Table 2.—South-West Africa: Operations of Tsumeb Corp. Ltd. 


Year ending June 30 


1967 1968 
Tsumeb mine and mill: 
Ore mined, gross weigh metric tons. : r 720.667 576,523 
Ore milled, gross weiglłekk c 2l Ll ee do.... : 575, 430 
Metal content: 
6C1171öÜöÜñõ ð percent. 4. 06 4.61 
öͤù⁰¹ð˙ . ³ aed D La LM E EE do 10.25 10.29 
ZB. a d . ß n E LE do.... 3.26 2.99 
I • ͥͥ ³o·X]]ÜàAQQAQ AAA 8 grams per metrie ton r 61.6 73.1 
Concentrate production: 
Lead concentrate: 
Gross weigh metric tons 120, 888 109,143 
Metal content: 
COD POP d e RI EL ct percent. . 6.93 7.76 
Bd. el cc t oA Ll AERE Rc E Ed do.... 54.08 46.68 
LL VON 2 5c  uclc acd cul La E grams per metric ton r 112 129 
Copper concentrate: 
Gross weigh ek metric tons.. 48,052 40,207 
Metal content: 
eee ——— RR" percent. . 37.07 38.45 
3 NEN rt 8 do 8.66 9.60 
SHVeb. oco 8 grams per metric ton 565 600 
Zinc concentrate: 
Gross weight........-....---__-_.- ~~~. ----- metric tons 17,755 10,433 
Metal content: 
e ß eee eee oa a percent 56. 95 52.04 
Cadmium. JJ ĩð ͤ u ieee ee te Ua re do.... 1.25 1.08 


See footnotes at end of table. 
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Table 2.—South-West Africa: Operations of Tsumeb Corp. Ltd.—Continued 


Year ending June 30 
1967 1968 
Mill recovery (from all concentrates): 
Copper J7))ͤ 8 percent of metal in ore milled.. 89.46 91.09 
F335 8 do 94.05 92.19 
Zinc Se "D Gb XD GP GD 4D CD Gp (D 4D 0D QD dO Gb dB «» D „% GD 4D GD 4D „ Qe Cb QD GD Gb GP dD GD (D „% QD €D (D a CD UD (D GD UD 4D Gb € GP GP Ge do 48. 31. 56 
Kombat mine and mill: 
Ore mined and milled: 
Gross weigh ute eee metrie tons * 812,621 298 , 587 
Metal content: 
CONDE! 25. ß essen deuda E ERE percent.. 2.51 2.86 
PUT REOR do.... 1.85 1.81 
777//ꝙ ͤ vwd grams per metric ton 1 18.2 16.5 
Concentrate production: 
Copper concentrate: 
Gross weight metric tons 22,810 24,196 
Metal content: 
. ——— —— percent.. 82.15 82.79 
M 8 do.... 8.82 . 069 
// ˙ TT grams per metric ton t 222 170 
Lead concentrate: 
Gross weight metric tons.. 6,997 4,085 
Metal content: 
S /§Ü v AAA. ec eecesess percent. . 4.90 5.94 
JJ 8 do 67.14 62.08 
Sr 8 grams per metric ton.. 83. 88.9 
Mill recovery (from all concentrates) 
CODDéPRl. cual ze seawewvaewze percent of metal in ore milled.. 97.70 97.42 
Lnd oes ñꝗ æ ae D qM ORE CUR Seen 96.18 94 .46 
Total ore output... ck metric tons 1,088,288 870,110 
Total concentrate output eee eee LLL eL LL Lc LLL Lll s ee 0...- 216,502 188,014 
Total recoverable metal in concentrates: 
LeRd...- 222.25: 105] 2-adaWaEdSeduzcadR o du bre do.... r 70,766 56,179 
ö; ð⁵ðV k esae ne Ee EE do.... t 82,288 81,471 
JZiüe.c.il cceluc.waiacsseqecuma we lmadeLloqu LE LE LY do.... 8,408 4,511 
Cadmium J) ↄ ⁵ NM d ĩ ĩ POUR do 2 21 
JJ... ³Y¶ůwuw 0 e face ees a's troy ounces.. 1,449,768 1,849,741 
Smelting and refining: 
Direct smelting ore metric tons.. ........... 856 
verage assay: 
DUGP AAE E TE D———————— ————E percent.. tr 28.57 
JC ⁵⁵( ..... PC C %% ui oscosss 5.02 
§öðO—[9u: ³⅛W'W . A eaR E EE CS grams per metric toůn 874 
Copper concentrates smelted.............-...--.......--. metric tons 72,258 65, 095 
Average assay: 
Topper ENEA II haved NR A DE EE percent.. 85.41 86.32 
Sie et ⁵¼˙ͥ ! 8 do 7.1 7.78 
BUVGl so oss ¾ c ² d e A E grams per metrie ton 47 486 
Lead ce /o ³·˙1AA ⁰ massa metric tons 180, 626 115,818 
oe Co : t 6.91 7.65 
r ß E dab EE EE percent.. ; ; 
i )) por pe v S E do.... .40 47. 65 
% ———T—2 8 grams per metrie ton 120 180 
Production: 
Copper, blister, o metrie tons 84,187 32,892 
Average assay: 
ie . ÓáÓÁ percent 98.76 98.67 
S%/§«ôðê—gm...] m NE grams per metric ton 1,151 1,887 
Lead, refined metric tons.. r 78,558 61,198 
%% ] %“w];e ⁰d omↄↄæↄy. ꝛĩð2 8 troy ounces.. 221, 590 547,294 
Cadmium, refined. metrie tons 166 168 
3 6 ꝶm v y do 1, 588 1,581 
Black %%%//%ͤͤ ę ˙ꝝ. ]⅛˙²˙cũddß!ʒ ᷣ 8ů-„- E NE do 8,175 2,840 
ORUM eun E E E a ea cares SE do.... e 800 484 
Metal sales: 
All metais produced 2 ĩðVNu ĩ thousands $72,984 $59,844 
rsenic: 
Plus 98 percent As03. ...........-..-........- metric tons 629 1, 805 
90 to 98 percent As2:⸗ )) L2 lll LLL La ell. do.... 887 201 
r y y uad 819 176 
Copper, electrlytic (refined on toll) ae 86, 588 80,784 
Lead ecd ND uc COMPOST ORNARE MIS do.... 88,459 65,018 
bu oe oss eee ECKE troy ounces.. 1,882,816 , 780,718 
PJ... ͥ ³WA¹ A y loses see metrie tons 5, 3,251 
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Arsenic.—A refinery furnace was com- 
pleted and in operation at Tsumeb. Black 
oxide was produced from the roasting of 
7,961 tons of reverberatory and converter 
baghouse dust during fiscal 1968. A second 
furnace was completed but was not placed 
in operation because of limited demand for 
the product. 


Cadmium.—The cadmium plant at 
Tsumeb processed 5,195 tons of blast-fur- 
nace and sinter baghouse dust to produce 
168 tons of refined cadmium in fiscal 1968. 


Copper.—Output of blister at Tsumeb 
and electrolytic copper (refined on toll) 
were reduced during fiscal 1968. After 
completing 29,000 feet of surface drilling, 
Tsumeb Corp. Ltd. decided to reopen the 
Matchless cooper-pyrite mine near Wind- 
hoek although exploration there indicated 
copper values lower than expected. The 
company planned to spend $5 to $6 million 
on development. An existing 352-foot verti- 
cal shaft will be sunk to 1,200 feet, and a 
crushing plant, concentrator, and other 
facilities will be built. The project was 
scheduled for completion in 1970 with 
production at a rate of 12,500 tons of ore 
per month.‘ According to the company’s 
annual report for fiscal 1968, reserves at 
the Matchless mine were 2.2 million tons, 
containing 1.71 percent copper and 12.04 
percent sulfur in pyrite at a 1-percent cut- 
off for copper. 

Production continued at the Klein Aub 
deposit, about 100 kilometers southwest of 
Rehoboth, by a joint venture of several 
companies in the Federale Mynbou group 
(Federale Mynbou Beperk-General Mining 
and Finance Corp. Ltd.). Milling of ore 
commenced in October 1966. The produc- 
tion rate in 1968 was 150,000 tons per 
year, yielding 6,000 tons of copper concen- 
trates for export to Japan. Reserves were 
1 million tons of ore containing 3 percent 
copper. 

Navarro Exploration Co., a U.S.-based 
firm, continued exploration for copper and 
base metals in three concession areas. The 
company worked a small copper mine, con- 
centrates from which were exported to 
Japan. 

Kennecott Copper Corp. was granted a 
3-year exploration concession to a tract 
near Windhoek and started geophysical 
and geochemical surveys and a drilling 
project. Four geologists were assigned to 
the project. 
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Lead and Zinc.—Production of concen- 
trates and refined lead at Tsumeb Corp. 
Ltd. declined during fiscal 1968. South- 
West Africa Co. Ltd. (SWACO) reported 
production at its Berg Aukas mine, near 
Grootfontein, in metric tons, as follows: 


Year ending June 80 


Concentrates 
1967 1968 
Lead and zinc.............. 9,050 10,180 
Lead vanadate............. 9,880 6,640 
Mixed sulfides.............. ,960 7,740 
Zinc silicate...............- 19,780 28,800 


SWACO was shifting from production 
of lead-vanadate concentrates to zinc sulfide 
and silicate as the vanadium values between 
the 5 and 8 levels were depleted. A $1.5 
million second shaft was being sunk. À new 
$5.8 million Waelz kiln was installed near 
the mine and was operational late in the 
year as part of a $20 million expansion 
program to provide raw materials for a 
new 36,500-ton-per-year electrolytic zinc 
plant under construction in the Republic 
of South Africa. Zinc oxide will be pro- 
duced at Berg Aukas at a rate of 120 tons 
daily, using residues from the flotation 
plant and zinc concentrates. SWACO ore 
reserves at Berg Aukas in mid-1968 were 
estimated at 1.8 million tons containing 5 
percent Pb, 24 percent Zn, and 0.7 per- 
cent V205. Exploration was underway, 
some in partnership with Tsumeb Corp. 
Ltd. 

The Rosh Pinar mine, 22 kilometers 
north of the Orange River in the southern 
part of the country, also will provide zinc 
concentrates to the electrolytic refinery in 
South Africa. The daily output rate is 300 
tons of zinc concentrate and 25 tons of lead 
concentrate. Operator is Imcor Zinc (Pty.) 
Ltd., formed by Industrial Minerals Mining 
Corp. (Pty.) Ltd. (a wholly owned sub- 
sidiary of the South African Iron and Steel 
Industrial Corp. Ltd.—ISCOR). A highly 
automated concentrator was built by Fraser 
and Chalmers Ltd. of South Africa. Mine 
and plant are scheduled for full-scale pro- 
duction early in 1969. Reserves were 4 
million tons proved ore and 1.6 million tons 
potential ore, containing 5.78 percent Zn.° 

‘Engineering and Mining Journal V. 170, 
No. 1, January 1969, pp. 128, 130. 
zs Metal Bulletin. No. 5351, Nov. 22, 1968, pp. 


, 26. 
d cia Bulletin. No. 5288, Mar. 19, 1968, pp. 
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Etosha Minerals Co., a subsidiary of 
Brilund Mining Co. of Canada, planned a 
15-hole, 18,000-foot drilling project in its 
concession area near Tsumeb. The project 
reportedly will be supervised by technical 
personnel from Penarroya, the French firm. 


Tin and Tungsten.—According to the 
ISCOR annual report, Industrial Minerals 
Mining Corp. (Pty.) Ltd. (IMCOR), a 
wholly owned subsidiary, continued ex- 
ploration and development at its Uis mine, 
near Brandberg, 190 kilometers north of 
Swakopmund. Ore treatment capacity was 
under expansion to 95,000 long tons per 
month, and a 110,000-ton-per-month rate 
was scheduled for 1972. Several changes 
were planned to improve tin recovery, 
including new crushing facilities. Ore re- 
serves were established at 25 million long 
tons. Water supply from the Oaruru River 
was under development. 

SWACO produced tin-wolfram concen- 
trate at its Brandberg West mine at a rate 
similar to that of the previous year. 
Exploratory drilling, started in 1966, has 
proved additional and higher grade ore 
reserves. The new estimate was 6.6 million 
long tons at combined tin-tungsten grade 
of 0.27 percent. Concentrating capacity 
was expanded from 95,000 tons to 120,000 
tons per year.' 


NONMETALS 


Cement.—Oryx Cement Corp. reportedly 
was granted a franchise by the South-West 
Africa Administration for a $7 to $8 mil- 
lion plant in the Karibib-Usakos area, near 
large limestone deposits.“ 


Diamond.—Operations of CDM, a De 
Beers-controlled company, are summarized 
as follows: 


Material 

processed, Production, 

(thousand (thousand 

cubic meters) carats) 
1967 1968 1967 1968 
Onsh ore 4,712 4,642 1,446 1,490 
Foreshore 539 522 120 150 
Offshore 109 76 135 82 
Total........ 5,360 5,240 1,701 1,722 
In the onshore areas CDM continued 


its $14 million, 2-year project to expand 
crushing capacity. Four new crushing and 
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treatment plants for handling the diamond- 
bearing conglomerate were planned; the 
first was completed late in 1968 and was 
placed in operation. The capacity of each 
is 150,000 tons per month. Costs per carat 
produced were reduced from $10.92 in 
1967 to $10.22 in 1968. 

In the foreshore area, an experiment 
was conducted to extend mining seaward 
to the low-water mark using a wall of 
concrete prisms. It was concluded that 
this procedure would be economic only in 
high-grade areas. Cost per carat produced 
was $15.54 in 1967 and $15.36 in 1968. 

The offshore concession operations of 
Marine Diamond Corp. Ltd. (MDC), 
leased by CDM since 1967, continued 
unprofitable, although costs per carat pro- 
duced were lowered from $55.00 in 1967 
to $43.96 in 1968. Research continued on 
mining techniques. The Pomona, an electri- 
cally driven dredge with two heavy media 
recovery circuits, operated in Chameis Bay 
most of the year. MDC conducted under- 
water geophysical surveys and sampling to 
establish boundaries of diamond-bearing 
materials. 

Tidal Diamonds S.W.A. (Pty.) Ltd., con- 
trolled by Getty Oil Co., held a one-third 
interest in CDM's Diamond Area No. 2, 
north of Luderitz. Operational and output 
data were not reported. 


Fluorspar.—ISCOR considered resump- 
tion of mining at the Okuroso deposit, 
located a few kilometers from Otjiwarongo 
on the railroad linking Tsumeb and Walvis 
Bay. The deposit reportedly contains 5 
million tons of ore averaging 50 percent 
CaF2.? 


Lithium.—Xlückner K. G., West Ger- 
many, acquired majority interest in South- 
West Africa Lithium Mines Ltd., which 
has two lithium mines southeast of Karibib. 
A new flotation plant was planned for 
treating low-grade ores. These mines ac- 
count for all the petalite and lepidolite, and 
half the amblygonite, produced in the 
Territory.“ As a result of economic sanc- 
tions against Rhodesia, Japan was expected 
to purchase lithium produced in South- 
West Africa. 


7 Tin International. V. 42, January 1969, p. 16. 

8 South African Digest. Oct. 25, 1968, p. 7. 

? Industrias] Minerals. No. 15, December 1968, 
London, p. 30. 

2 e Minerals. No. 8, May 1968. London, 
p. 27. 


TERRITORY OF SOUTH-WEST AFRICA 


Salt.—At Swakopmund, north of Walvis 
Bay, South-West Africa Salt Co. (Pty.) 
Ltd. produced 99 percent purity marine 
salt at a rate of 100,000 to 120,000 tons 
per year, mainly for shipment to Republic 


of South Africa. 


Sulfur and Pyrite.—Pyrite is an impor- 
tant coproduct at the Matchless copper 
mine, near Windhoek, recently reopened 
by Tsumeb Corp. Ltd. It will be used in 
the manufacture of sulfuric acid. 


MINERAL FUELS 


Petroleum.—On August 30, tenders were 
closed for exploration concessions, offered 
by Southern Oil Exploration Corp. (South- 
West Africa) (Pty.) Ltd. (SWAKOR), 
established by the South-West Africa Ad- 
ministration, and concession winners and 
areas were announced. Six offshore areas 
covering 69,000 square kilometers and two 
onshore areas covering 156,000 square 
kilometers were awarded as follows: Shell 
Exploration South Africa (Pty.) Ltd. and 
BP Southern Africa Ltd.—onshore No. 1, 
offshore Nos. 4 and 5; De Beers Consoli- 
dated Mines Ltd. and Société Nationale 
des Pétroles d'Aquitaine—onshore No. 2; 
Gulf Oil Co. of South Africa Ltd.—offshore 
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Nos. 3 and 6; Chevron Oil Co. of South- 
West Africa Co. Ltd.—offshore No. 7; 
and H.M. Mining and Exploration Co. 
Ltd., Syracuse Oils (United Kingdom) 
Ltd., and Woodford Oil and Gas Co. Ltd. 
—offshore No. 8." 

Exploration agreements are for 17 years 
at option of the operating company. Work 
must begin in 1969 and operators are 
obligated to spend $700,000 on surface 
exploration in each concession during the 
first 3 years and perform drilling during 
the next 2 years. All agreements provide 
that SWAKOR may become a partner if 
a discovery is made. Similar to conditions 
in the Republic of South Africa, the com- 
pany making the first discovery would 
receive a 50-percent tax reduction. Con- 
cession holders pay no customs duties 
on imported exploration equipment. Con- 
ditions for expatriation of capital are 
favorable. 

Etosha Petroleum Co., controlled by the 
Canadian-based Brilund Mining Co., con- 
ducted a geochemical survey of its con- 
cession area in the northern part of the 
country (north of latitude 20? N). Seismic 
work and drilling were planned for 1969. 


11 World Petroleum. V. 39, No. 13, December 
1968, p. 20A. 


Digitized by Google 


The Mineral Industry of Spain 


By F. L. Klinger! 


In a post-devaluation climate of Govern- 
ment controls on prices and wages, higher 
costs of imported goods and services, and 
a low level of private investment in the 
national economy, the Spanish mineral in- 
dustry appeared to perform remarkably well 
in 1968. Production of most major commodi- 
ties increased, in several cases to record 
levels, and while exports as a whole showed 
only modest gains, much of the increase in 
output appeared to be absorbed by a grow- 
ing internal industrial demand. Govern- 
ment expenditures, and investment incen- 
tives under the National Development Plan, 
appeared to be the main stimulants. How- 
ever, private investment in recent years 
was an important factor in the industry's 


improved performance in 1968, and was 
acknowledged to be essential if the objec- 
tives of the Development Plan are to be 
realized. While foreign capital was actively 
sought, Government policy appeared to 
restrict foreign ownership to less than 50 
percent of new enterprises. 

Low productivity continued to be a 
serious problem in coal, iron ore, and other 
mining sectors but a slow improvement was 
evident. Át yearend, several large invest- 
ment projects were underway, notably in 
iron and steel, copper, lead and zinc, 
pyrite, petroleum refining and cement, and 
the industry's prospects for continuing 
growth in 1969 appeared to be good. 


PRODUCTION 


Indices of production for various branches 
of the mineral industry in 1967 and 1968 


were as follows: 


Sector 


Goal an ores......-- 


F 
Conant (Portland)... 


Petroleum refineries 


(1962 =100) 

1967 1968 ! 
EARS 98.9 99.7 
"— 84.5 101.7 
EN 168.0 169.4 
ne 182.2 292.3 
iesus 135.1 151.1 
vein 182.0 206.8 
— 194.2 228.0 
——— 250.8 312. 5 


1 Average of indices for 11 months. 


Source: Boletín Mensual de Estadística (Madrid). 
V. 80, No. 291, March 1969, pp. 66-64. 


1 Physical scientist, Division of International 


Activities. 
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Table 1.—Spain: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
METALS 
Aluminum: 
BSUSIle se oe Se os coset cee Zwei assu 6,772 4,168 1,949 e 2,000 NA 
Metal, primary 49 ,644 51, 906 68,679 85,082 88,685 
ony: 
Mine output, metal content............- 54 86 91 122 188 
Metal (regulus) 22 287 167 289 265 NA 
Arsenic, white ---------------------0- 148 119 112 129 180 
Bismuth, mine output, metal content 
kilograms 259 e 1,265 816 
„ Mell! do- 60,219 62,082 e 60,000 46,000 e 60,000 
opper: 
Mine a metal content 9,872 8,776 r 8,784 e 9,200 e 9,100 
etal: 
r 2 axes 21,405 31,023 24,042 29 003 45, 644 
Refined: 
Electrolytic................... 46,710 47,029 58,217 72,248 79.845 
Bua Fire refined 8,254 11,683 r 9,612 r 5,169 , 
old: 
Mine output, metal content.troy ounces.. 28 , 584 8,295 418 NA NA 
Metal do 27,601 8,874 418 NA NA 
Iron and steel: 
Iron ore and concentrate.thousand tons 5,107 5,691 5,069 5,085 6,185 
Pig iron--.-------------------- E do.... 1,908 2,988 2,158 2,684 2,779 
Ferroalloys-.-o.ccss-se ccs scenes do 6 69 77 80 97 
Steel, ingots and casting do 8,150 8,616 3, 847 4, 594 5,019 
Steel semimanufactures: 
d: Hed: ti th d to 428 556 633 874 
eavy sections thousand tons 
Light sections........... do.... 297 683 770 { 1,495 1,085 
Wire rod_.............. do r 176 481 400 887 482 
Sheets and plates........ do 708 788 668 1,065 1,848 
Hoop and strip.........- do.... * 116 178 169 201 204 
Railway track materíal...do.... 118 98 91 82 70 
Blanks, for tubes 9 anain Eaa 68 74 49 75 
award ma eared mai dud ncs r 427 419 412 e 80 
od Total, hot rolled do- 2,266 8,161 8,217 e 8,2659 4,121 
ers: e 
Castings and forgings, rough..do.... 82 242 181 NA 160 
Cold rolled sheet do- 100 118 379 381 542 
ind: Tips. ru eR Vacca 55 93 94 NA 106 
Mine output, metal content............. 58 , 883 56 ,640 68,433 62,628 71,299 
Metal, primary 57,994 538, 815 65, 901 52, 560 68,674 
Manganese ore and concentrate............. 16,118 17,461 19,004 8,886 12,926 
ercury 
Mine output, metal content 
76-pound flasks.. 79,221 r 74,144 71,679 50 , 480 60 ,880 
Metal... usaian do- 18,822 74, 661 ,0 49,221 67,262 
mes metal......... thousand troy ounces ,91 ,961 2,025 2,218 * 2,400 
m Mine output, metal content...long tons 91 111 200 118 118 
Metal, primar do 1.774 1. 787 1,877 1,828 2,169 
Titanium: 
Ilmenite concentrate ss 43,924 20, 110 42, 228 37,855 89,538 
Dioxide... ose ⁵ ⁵⁵ 8 5615 7.274 r 10, 086 11,471 NA 
Mine output, metal eontent— 17 22 48 76 111 
G11n%³ ß ME 38 27 58 96 NA 
Uranium oxide (U10;) produced TO 61 60 r 60 60 
ine: 
Mine output, metal content............- 88 , 459 39,266 57,225 59,107 76,650 
Metal, primary.....................--- 64,431 53, 516 53,730 70,407 76,887 
NONMETALS 
Ii... e E ew M EwiE 59,1838 55,465 e 55,000 40, 000 * 56,000 
Cement, hydraulic: 
atural thousand tons 883 387 267 202 e 192 
Other MMC TRE do.... 8,117 r 9,961 11,810 13,188 14,908 
Cleve ———— E cubic meters 91,147 100,788 291,662 N NA 
"Bentonite ———— ———— Son cie 14,467 17,879 23,972 NA 
Kaolin, including china ela 140,927 146,718 191,089  *200,000 NA 
Other.......... thousand cubic meters „48 2, 602 3, 085 NA NA 
Diatomite, including tripolii 11,846 11,912 e 16,000 * 16,000 NA 
Earths, industrial, n.e.8...................- 8,569 7,817 6,92 NA NA 
i e ME 16,730 25, 570 50, 618 e 50,000 NA 


See footnotes at end of table. 
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Table 1.—Spain: Production of mineral commodities— Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS— Continued 
Fertilizer materials: 
Crude potash ni K30 content 
Manufa 
Nitro nous, nitrogen content....... 
Phosphatic, P0; content 
Potassic, K3O content 
Fluorspar: 
Acid grade thousand tons 
Metallurgical grade - do 
Gypsum and anhydrite, erudee 
Lime (quicklime and hydrated lime) do- 
Magnesite, erulle99 
Meerschaum (saleable)....................- 


Psgmenté, natural mineral.................. 
Pyrite E (nana upou) 0. INI GSP PEE 
Gross weight thousand tons. . 
Sulfur content.................. do.... 
Salt: 
lol cs Pc thousand tons 


Marine, including other evaporated 
thousand tons 
Stone, sand and gravel, n.e.s.: 
Stone, not further descri 


alcareous: 
Dolomite 
thousand cubic meters 
Limes tone do 
Marble do 
Marl and other do 
Quartzite - -2-2 --2---- Occo. 
Sr.. ne o 
Sand: 
Glass sand do 
G/f;ͤX 8 do- 
Gravel... eoe ecnct ccc seuceued do. 


Sulfur, elemental, refined, including sublimed _- 


Sulfates, natural: 
Glauberite, Na: SO. content 
Thenardite Na: SO. content 
Tale and steat ite 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural (contained) . - -- 
Carbon black.................-.........-. 


oal: 
Anthracite............- thousand tons 
Bituminou sss do 
Hei... 8 do- 
. JSSCͥC(000 UR Sr 385 iiu 
ip ate TRES ĩͤ 8 O. 
Fuel briduets, all types do.... 
de manufactured million cubic meters. . 
C8 qe EEE E 
Petroleum: 
Oil shale thousand tons 
Crude oil do 
Refinery products: : 
From oil shale: 
Gas-oil and solvents. .... do- 
Lubrican tts do- 
ther do 
From erude oil 
Gasoline do- 
Naphtha, processed . do 
Keros ine do- 
Jet fuel do- 
Distillate fuel oil do 
were fuel oil......... Occo 
uefied petroleum gas. do 
ubricants............. Ono 


ris halt and bitumen do 


Industrial naphtha...... do.... 
Other do 
// AAA do.... 


1964 


344, 652 


207, 265 
326,571 
310, 000 


r 93, 309 


788 
1,191 


11,168 


1965 


430,589 


230,498 
350 , 697 
405,000 


166 

55 
8,044 
857 
100,647 
10,126 
21,243 
56,335 


r 141, 011 
795 
1, 062 


12,919 


1966 


484, 927 


261,212 
305, 284 


e 16, 000 


15, 338 


1967 


671,042 


303,118 
r 810, 727 
534, 000 


181 

62 

8,300 

e 300 

e 100,000 
e 20,000 


NA 
100,000 
2,291 
1,087 
NA 

e 800 

* 1,000 


42,110 


NA 
NA 
* 28,000 


19,982 
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1968 


615,822 


e Estim 
e 


ed. I Not available. 
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TRADE 


Relationships between the value of min- 
eral commodity trade and total commodity 
trade for the last 3 years were as follows: 


Value 
(million dollars) 
Mineral Total 
commodity commodity 
trade ! trade 
Exports 
1966 — : m 150 1,254 
1961-1. lesse 206 1,375 
in 1968 ů .. 295 1,589 
ports: 
1966 .-— d enun ndis 946 8,572 
1961 8 893 8,453 
1968... once 1,025 8,522 
P Preliminary. 
1 Exluding gold. 


Sources: 1966-67: United Nations (New York). 
1968: Estadística del Comercio Exterior de España 
(Madrid). 


Imports of crude oil, valued at $458 
million, and exports of petroleum products, 
valued at $121 million, continued to be the 
major elements in mineral commodity 
trade in 1968. A reduction of $40 million 
in net imports of iron and steel was partly 
offset by an increase of $18 million in net 
imports of copper ores and metal, while a 
reduction of $11 million in imports of 
fertilizer materials was countered by in- 
creased imports of solid fuels. The value 
of exports of mercury (including oxides) 
was essentially unchanged, at $24 million, 
from the level of 1967. 


In terms of value, West Germany, the 
Netherlands, and the United States re- 
mained the principal buyers of mineral 
commodities while Saudi Arabia and Libya 
were the ranking suppliers due to the in- 
fluence of crude oil. 


Table 2.—Spain: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 
METALS 
Aluminum metal, including alloys: 
BChOD 324455620 ce ͤ K E Uu nd 140 
Unwrought....................-...-- 117 
Semimanufacturee sss 3,212 
Antimony metal, including alloys, all forms 10 
Cadmium metal, including kilograms.. 3,705 
alloys, all forms. 
Copper: 
Matte. ccu eus OEC Seek eee 74 
Metal, including alloys: M 
Unwrought and semimanufactures.. 20, 254 
Iron and steel: 
Iron ore, except thousand tons 511 
roas pyrite. 
ire iy pyrite... ------------- do.... 519 
e 
Pig iron, including cast iron..do.... 90 
Ferroalloys---.-.----.---.-- do.... 12 
Steel, primary form do.... 24 
Semimanufactures 6 uA D do 21 
Lead metal, including alloys, all forms 179 
Magnesium metal, including alloys and scrap. 20 
Mercury: 
ee, e ues es 111 
Metall 76-pound flasks.. 52, 621 
Nickel metal, including alloys, all forms 19 
Selenium, elemental 1 kilograms 221 
Silicon, elemental -----------------2-0 953 
Tin metal, ineluding alloys: 
Sell ceeeeecs long tons 18 
Unwrought and semimanu- do 44 
factures. 
Titanium: 
Ore and concentrate (ilmen ite 9,900 
Oxides..........- EP eater ans hates 1,618 
Tungsten: 
Ore and concentrate 74 
us Metal, including alloys, all forms 14 
inc 
Ore and concentrate 6,157 
G ·ĩ;ẽB—ennin᷑ . M da 278 
Metal, including alloys, all forms 1,965 


See footnotes at end of table. 


1967 Principal destinations, 1967 


Mainly to West Europe. 
United States 5,029; Argentina 1,610. 
4,628 United States 1,778; Sweden 840. 


45, 181 France 89,880. 


184 All to United Kingdom. 
United Kingdom 6 ; Japan 30. 
Netherlands 22,660 


United Kingdom 540; West Germany 
141; France 104. 
West Germany 688; United Kingdom 98. 


All to Italy. 

United States 6; United Kingdom 6. 
All to Japan. 

Bulgaria 29; Rumania 6. 

N etherlands 16. 

All to United States. 


Netherlands 87; West Germany 16. 
10421 pam 14, 588; West Germany 
Netherlands 26; West Germany 28. 
West Germany 782. 

All to West Germany. 


All to West Germany 
United Kingdom 46; N etherlands 20. 


814 


139 


All to France 
United States 8,967. 


United Kingdom 111; West Germany er 
Netherlands 19; West Germany 7. 


France 7,283; Netherlands 2,724; West 
Germany 2,609. 
Italy 215; Colombia 165. 
West Germany 4,800; France 3,818; 
Portugal 2,042. 
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Table 2.—Spain: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
METALS—Continued 
Other: 
Ore and concentrate 13,511 8,505 All to France. 
Ash wet residues containing nonferrous 837 12,518 West Germany 11,407. 
metais. 
Onde, hydroxides and peroxides of 222 Q1390 NA. 
n.e.8 
Metals, including alloys, all forms 11 2 All to France. 
NONMETALS 
Abrasives, natural.......................- 965 1,055 Cuba 343; United Kingdom 255. 
DoBLONR- ôöõÜ·§%fg r 808 188 Belgium-Luxembourg 181. 
Barite and witherite 49,040 23,152 United Kingdom 8,850; Poland 5,957. 
Cement... es Re eoRoRez oce 15,598 19,649 Mainly to West Europe. 
Clay and day products: 
Crude clays: 
entonite.-.---------------------- 1,722 3,279 United Kingdom 2,560; Netherlands 571. 
Kaolin (china clay) ..............- 18,512 8,991 Italy 8,0831; West Germany 960. 
par EE E O TS 11, 370 82, 428 West Germany 14,058; Andorra 6,819. 
ucts: 
N (including nonclay 2,025 1,565 Cuba 599; Algeria 535. 
ric 
Nonrefractory............-....... 15,801 15,425 Mainly to West Europe. 
Feldbdndd SEE EE 80 930 All to France. 
Fertilizer materials, manufactured: 

Nitrogenoun s 20,800 Belgium- Luxembourg 14, 845. 

Phephtie uomo 66,448 72, 850 Por i Republic 47 279; Cuba 

Potassic: 

Potassium chloride 445, 450) 526,664 Poland 98,128; Norway 82,919; United 

Potassium sulfate................- 7,450 States 45, 351; Italy 41,100; United 
Kingdom 82 ,462; Ireland 32 392; 
South Africa 32, 190. 

Aen.. eue esae 2,711 10,046 piu rci 4,422; Belgium-Luxembourg 
Fluorspar--...-------- -2-2-20 130,373 171,220 United S States 135,975; West Germany 
Gypsum and plasters........-....-.----.-- 3,821 4,839 Mainly to West Europe. 

Ce ee E A EEE E E EEI oe 493 367 All to Andorra. 
%%%%m]] hh]; 16,047 10, 428 Neer td 6,663; United Kingdom 
Meerschaum, amber, jet..................- 5,887 8,885 France 6,589; United Kingdom 2,023. 
Pigments, mineral: 

Natural, crude. .....................- 623 1,508 France 1,265. 

Iron oxides, processed................. 17,914 18,936 eo Kingdom 3,453; United States 
Pyrite (gross weight) thousand tons 827 701 West Germany 408; France 128. 

BalO. 22 2oc8 oss y cece do.... 819 801 Norway 60; Denmark 47. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Marble and other calcareous... 10,981 9,811 Italy 5,723; West Germany 1,480. 
/// ²˙· sus cee E 139 47 Andorra 37; Uni Kingdom 10. 
Worked, all types 17,411 27,621 France 16 ,632; West Germany 8, 225. 

Dolomite, chiefly refractory grade 3,655 12,805 United Kingdom 8,117; Chile 8, 500. 

Quartz and quartzite 33 23,152 82,798 Norway 25,966; Sweden 3 ,922. 

Sand, excluding metal bearing 18,652 25,140 All to West Europe. 

Sulfur, elemental, all form 878 579 All to Morocco. 
Other nonmetals, JJV 1,649 95 Japan 62; Portugal 10; Turkey 10. 
MINERAL FUELS AND RELATED MATERIALS 
Coal and coke, including thousand tons. 18 28 Portugal 12; Tunisia 9. 
briquets. 
Petroleum: 
Refinery products: 
asoline.................- do.... 175 483 Sweden 211; United Kingdom 200. 
Kerosine and jet fuel do.... 170 198 Netherlands 63; United States 37. 
Distillate fuel oil........... O...- 250 577 West Germany 178; Netherlands 109; 
Denmark 82. 
Residual fuel oil............ do- 1,121 1,089 Netherlands 281; United States 247; 
United Kingdom 188. 
Other do- 1 () NA 
Mineral tar and other coal-, do.... 82 13 All to United States. 
petroleum-, or gas-derived crude 
chemicals. 


NA Not available. 
1 Less than 1 unit. 
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Table 3.—Spain: Imports of metals and minerals 
(Metric tons unless otherwise specified) 
Commodity 1966 1967 Principal sources, 1967 
METALS 
Aluminum: 

Bauxite and concentrate..............- 77,552 64,697 Greece 40,779; Guyana 19,969. 

Oxide and hydroxide.................- 189,423 158,772 a 2 858; France 54,239; Guyana 
Metal, including alloys: 

OIBD.. ecu . E E 208 99 United States 74. 
Unwrought.....................- 25,946 15,826 Canada 10,448; Norway 3,898. 
Semimanufactures . 12,623 10,460 West German 8,879; France 2,149; 

Belgium- uxembourg 1 681. 
Antimony: 
Ore and concentrate 310 65 All om Morocco 
Metal, including atia all forms. 142 294 United Kingdom 108; Netherlands 77. 
Arsenic: 
Trioxide, pentoxide and acids 1,055 739 France 560; Portugal 179. 
Metal, including alloys, all forms 12 16 Mainly from Sweden. 
Bismuth, metal, including alloys, all forms... 10 12 West Germany 7. 
Cadmium metal, including kilograms.. 21,240 8,408 Belgium 1,527; Netherlands 790. 
alloys, all forms. | 
r ß SW dE 29,154 15,989 Republic of South Africa 11,917; 
Turkey 2,011; Cuba 1,984. 
Copper: 
M and concentrate 22,828 33,805 Cyprus 21,721. 
J á— —— 14,518 16,510 Israel 7,837; Chile 2,856. 
Metal, including alloys: 
Scrap cR MN qu ⁵⁵⁵—; AA 19,683 11,178 West Germany 1,976; Canada 1,880 
Unwrought: 
Blister and other unrefined, 15,589 19,985 Uganda 6,328; Republic of South Africa 
unalloyed. 6,241; West Germany 4,885; Turkey 
Refined, unalloyed 23,861 24,104 Belgium-Luxembourg 6,641; Chile 6,879; 
Zambia 5,748; United Kingdom 3, 114. 
Semimanufactures__.......----.-- 17,383 6,466 910078 Kingdom 2, 285; West Germany 
Iron and steel: 
Ore and concentrate, . tons 570 598 Morocco 291; Mauritania 231. 
except roasted pyrite 
Metal: 
Scrap... n- 22- -20 eed do.... 383 851 United Kingdom 209; West Germany 70. 
Pig iron, ferroalloys, and do.... 25 22 Finland 7; Canada 3; Sweden 8. 
similar materials. 
Steel, primary forms: 
Coils for rerolling..........- do.... r 576 135 West Germany 43; Italy 25; France 16. 
e cac creue e do.... r 617 701 West Germany 316; Netherlands 76. 
Semimanufactures: 
Bars, rods, angles, shapes, do 159 140 West Germany 68; Italy 20. 
sections. 
Universals, plates and sheeta: 
Heavy and medium do.... 96 56 West Germany 31; United Kingdom 11. 
plates and sheets, uncoated. 
Light plates thousand tons. 176 83 United Kingdom 29; West Germany 15. 
and sheets, uncoated. 
Tn plates and do 75 165 United Kingdom 49; West Germany 31. 
sheets. 
Other coated plates do.... 49 54 West Germany 21; United Kingdom 19. 
and sheets. 
Hoop and strip. ..........- o PTA 20 20 West Germany 8; France 5. 
Tubes, pipes ad fittings. . do 58 37 West Germany 13; France 9. 
Otbheeỹꝑñ3 do 18 16 West Germany 5; France 5. 
Ore and concentrate 3,768 
Metal, ineluding alloys: 
Unwrought, including scrap........- 14,722 464 Mexico 360; United Kingdom 61. 
Semimanufactures. 760 642 et Germany 944; Belgium-Luxem- 
ourg 
Magnesium metal, including alloys, al] forms. 353 350 Norway 182. 
Manganese: 
Ore and concentrate 142,940 134,844 Republic of South Africa 30,279; Ivory 
Coast 28,758. 
Qudel. 2.22 oA AAA 662 558 Netherlands 199; United Kingdom 91. 
Metal, including alloy 85 139 France 86; Republic of South Africa 62. 
Moly bdenum metal, including alloys, all 8 6 N etherlands 8; France 


forms. 


See footnotes at end of table. 
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Table 3.—Spain: Imports of metals and minerals—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
METALS—Continued 
Nickel: 
Matte, speiss, and similar materials 471 245 United Kingdom 85; Canada 75. 
Metal, including alloys: = 
Unwrought, including scrap 1,197 1,522 United Kingdom 748; Canada 398. 
Semimanufactures. 1, 106 1,066 France 302; West Germany 233. 
Platinum-group metals, value, thousands $2,043 $633 NA. 
ineluding alloys. 
Selenium, elemental............ kilograms. - 6,489 5,983 Canada 2,926; West Germany 1,936. 
Silicon, elemental___.........-.......-.--- 101 31 France 30. 
Silver metal, including alloys 
Unwrought and thousand troy ounces... 6,439 4,816 Mexico 2,933; Peru 759. 
semimanufactures. 
Rolled silver do 35 52 West Germany 51. 
Tellurium, elemen taal kilograms. . 1,434 4,377 Canada 2,922; Peru 1,066. 
or = concentrate long eee 3,094 2,066 France 532; Bolivia 449; Australia 384. 
——— L“ 0...- 159 159 United Kingdom 95; West Germany 51. 
Metal, including alloys, all forms. do- 214 72 United Kingdom 50. 
Ores and concentrate 7,451 2,761 Portugal 1,950; Australia 784. 
ORIGGB eM CT RCUMPORA 5,438 5,667 West Germany 2,156; United Kingdom 
Tungsten: 
Ore and concentrate 136 116 Australia 111. 
Sis Metal, including alloys, all form 10 6 West Germany 2; France 1. 
e: 
Ore and concentrate 89,283 40,975 Sweden 27,642; Finland 4,598. 
Metal, including alloys 
Unwrought and dj — — 4,740 147 Congo (Kinshasa) 100; West Germany 
§öĩ⁴ - dcs esL erc 512 62 Netherlands 28. 
Zireonium metal, ineluding kilograms.. 50, 991 1,105 United Kingdom 1, 046. 
alloys, all forms. 
ther: 
Ore and concentrate 12,511 7,514 Australia 7,048. 
Ash ma residues containing nonferrous 25,730 15,033 M Kingdom 2,711; United States 
metals. „738. 
Oxides and hydroxides and peroxides of r 1,792 1,428 West Germany 483; United Kingdom 
metals n.e.s. 22b. 
Metals, including alloys, all forms: 
Alkali, alkaline earth and rare earth r 118 18 France 9. 
me 
Pyrophoric alloys...............-- r 12 7 West Germany 4. 
ther base metals, including alloys, r 422 421 Netherlands 233; West Germany 43. 
all forms. 
NONMETALS 
Abrasives, n. e. s.: 
Pumice, emery, natural corundum, etc. . 430 1,932 Greece 1,664. 
Dust and powder of value, thousands $81 $79 United Kingdom $54; Netherlands $11. 
precious and semiprecious stone. 
Grinding and polishing wheels and stones. 975 797 West Germany 221; Italy 158. 
Asbestoss eee 75,684 47,986 Republic of South Africa 25,344; 
anada 17,260. 
Boron materials: 
Crude natural borate s 13,868 17,080 United States 12,546; Turkey 4,503. 
Oxide and 8cid......................- 670 731 France 622; Italy 100. 
Comnent.... ce 2 ewe wee ete et ee ee 1,559 833 Poland 179; Norway 131; France 130. 
GGChöÄöÜ;⁊ſ..;3ẽuv sceeeeoeces 4,941 5,055 Erne 3,397; Belgium-Luxembourg 
Clay and clay products: 
Crude clays n.e.s.: 
Benton ite 15,204 15,473 Morocco 7,961; United Kingdom 4, 259. 
Kaolin (china clay)...............- 39,238 15,645 United Kingdom 14, 737. 
m 5 ͤͥͤͤ 8 24, 606 56,889 United Kingdom 42, 283; France 6,765. 
roducts: 
pe ttt (including nonclay 53,853 44, 029 Wi cae 12,472; West Germany 
ricks). 
Nonrefractory._.......-----.---.- 25,179 22,662 Portugal 10,050; Italy 8,908. 
Cryolite and chiolite. ....................- 1,161 ,170 All from Denmark. 
Diamond, all grades: ' 
Gem, not set value, thousands.. 51,038 51,619 Belgium-Luxembourg $1,242. 
or strung. 
Industrial 32 8 do $776 $770 Belgium-Luxembourg $314; France $150. 
Diatomite and other infusorial earths... _...- 1,821 1,512 United States 703; West Germany 350. 


See footnotes at end of table. 
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Table 3.—Spain: Imports of metals and minerals—Continued 
(Metric tons unless otherwise specified) 
Commodity 1966 1967 Principal sources, 1967 
NONMETALS—Continued 
Fleer ³ĩðW2A Renee mS 1,206 2,054 Portugal 1,415; France 448. 
izer materials: 
Crude: 
Nitrogenous......- thousand tons 120 71 All from Chile. 
Mu T hosp Atil Loe ĩðͤ eee SUE do.... 1,171 1,173 Morocco 702; United States 262. 
anufac : 
Nitrogenous............... do.... 432 218 West Germany 69; Norway 42. 
Phosphatic. ............... do.... 48 44 Belgium-Luxembourg 25; fano 18 
Other, including mixed do.... 124 186 West Germany 67; Italy 25. 
ORIG 2.32 EE S ERATE EEE arae do- 15 4 All from France. 
aput: NACI sen eee coos eene weHiise 941 773 West Germany 285; Madagascar 229. 
J C 2,269 8,950 United Kingdom 2, 087; Portugal 1,526. 
Magnesite AE RSTRNT C 1,212 6,420 Austria 2,520; United Kingdom 1 724. 
Mica, erude, including splittings and waste 565 696 Norway 188; India 101. 
ents: 
Natural, crude. ................-....- 165 127 NA. 
Iron oxides, processed. ................ 1,625 1,685 West Germany 1,494. 
Erorious and semiprecious stone, except 
ond: 
Natural............ value, thousands. . r $457 $498 bes Miror d $210; Belgium-Luxem- 
ur 
Manufactured. ................ do $177 $316 France. $137; Switzerland $117. 
Stone, sand and gravel: 
imension stone: 
Crude and partly worked: 
Marble and other calcareous... 14,412 14,955 Italy 10,911; Portugal 2,970. 
Slate. ¹ eR MEN M 667 1,086 France 800. 
9 including granite, por- 8,179 6,423 Norway 1,776. 
phyry, sandstone. 
Worked, all types 1,851 2,893 Portugal 943; Italy 843. 
Dolomite, chief refractory grade 1,172 1,607 orway 1, 538. 
Gravel and ed rock, ineluding 15,281 8,711 France 1,572; Italy 1,036. 
macadam. 
Quartz and quartzite ------------- 1,846 1,007 West Germany 484; Sweden 188. 
ane Sand, excluding metal bearing 67, ,489 53, 769 Belgium Luxembourg 88,905. 
u 
Elemental, all forms. ................- 45,867 70,610 France 45,201; United en 10, 625. 
Sulfuric acid. .......................- 82,570 26,705 Portugal 18, 102 Italy 7,404 
Tale, steatite, soapstone, and pyrophyllite. 2, 530 2,456 France 1, 097; Norway 817. 
Other nonmetals, n.e.s.: 
(TUd6. . oonua . naus 11,274 22,396 Italy 7,691; United Kingdom 65,774. 
Oxides and hydroxides of magnesium, 876 448 France 157; United States 156. 
strontium and barium. 
Bromine, fluorine and iodine 100 101 West Germany 78; Chile 20. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural! 2,885 2,808 Albania 1,186; United States 590. 
Carbon black... cae caeaueadas c emesce 25,809 16,156 France 7,712; Netherlands 4,767. 
Coal and briquets: 
Anthracite and bi- thousand tons 1,386 1,838 United States 961; Poland 189; West 
tuminous coal. Germany 154. 
Lignite and lignite briquets do 71 86 All from France 
Coke and semicoke. ................ do.... 67 126 West Germ 90; md 28. 
Gas, natural value, thousands.. $10,486 $15,975 Mainly from 
Hydrogen, helium and rare gases 9 235 United Kingdom 104; France 67. 
Ent cluding peat briquets............... 2,788 2,619 United Kingdom 1, 136; Ireland 748. 
etroleum: 
Crude and partly thousand tons.. 16,314 21,217 Saudi Arabia 7,883; Libya 3,698; 
refined. Venezuela 2,974; Iraq 2,792. 
Refinery products 
Gasoline do- 63 62 Netherlands Antilles 28. 
Kerosine and jet fuel do- 162 150 United Kingdom 38; France 30. 
Distillate fuel oil. .......... do- 56 30 Italy 26; United Kingdom 2. 
Residual fuel oil. do- 205 95 Lebanon 18; Netherlands 16. 
Lubricants. ..............- do.... 50 31 United Kingdom 7; Netherlands 7. 
Ar cel os do 109 182 United States 126; West Germany 26. 
Mineral tar and other coal-, petro- do- r 40 86 United Kingdom 19; Netherlands 8. 


leum-, or gas-derived crude chemicals. 


r Revised. NA Not available. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Increased output of primary 
aluminum in 1968 resulted mainly from 
increased productive capacity of smelters 
at La Corufia (34,000 tons annually) 
and Sabiñánigo (13,200 tons annually) 
operated by Aluminio de Galicia S.A. 
(ALUMIGASA) and Earle Aluminio 
Espafiol S.A. (ALUMESPA), respectively. 
Total output of these smelters in 1968 was 
45,379 tons, about 10,000 tons more than 
was produced in 1967. Further expansions 
were reportedly planned. Groupe Pechiney 
of France held a controlling interest in 
both companies, with minority interests 
in ALUMIGASA held by the Ugine- 
Kuhlmann Group, and in ALUMESPA 
by Eduardo K. L. Earle S.A., and Empresa 
Nacional del Aluminio S.A. (ENDASA). 
The Kaiser Aluminum and Chemical Corp., 
also a minority participant, apparently dis- 
posed of its interests in 1968. 

ENDASA accounted for the remainder 
of Spanish production, with outputs of 
23,747 tons at Valladolid, 19,006 tons at 
Avilés, and 553 tons at San Juan de Nieva. 
Total annual capacity of the company's 
smelters (47,000 tons in 1968) was sched- 
uled to increase to approximately 80,000 
tons by 1971. 

Alcan Aluminio Iberico S.A. (AL- 
IBERICO), Spain's largest semifabricator 
of aluminum, was to be merged with 
ENDASA under an agreement between 
Alcan Aluminium Ltd. and Instituto 
Nacional de Industria (INI), the State 
industrial agency. Alcan, which owned 60 
percent of ALIBERICO, will own 25 per- 
cent of ENDASA. Annual productive 
capacity of ALIBERICO was about 44,000 
tons of aluminum sheet, extrusions, and 
tube. 

Spanish consumption of primary alu- 
minum in 1968 was reported to be 98,200 
tons, by the Organization for Economic 
Cooperation and Development (OECD). 


Copper.—The unusually large output of 
blister copper from Spanish smelters in 
1968 was an indirect result of the long 
strike of copper workers in the United 
States, which idled many U.S. plants. 
Spain imported about 30,000 tons of copper 
concentrates and matte from the United 
States, compared with 2,000 tons in 1967. 


Rio Tinto-Patifio S.A. (RTP) continued 
construction of a copper smelter and a 
refinery at Huelva. Initially, the plants 
will have an annual productive capacity 
of 55,000 tons of copper, of which 20,000 
tons will be supplied from ores which the 
company was preparing to mine at Minas 
de Rio Tinto, and the rest will be supplied 
by imports. It appeared that part of the 
domestic ore would be supplied from 
pyritic deposits mined by Cia. Espafiola de 
Minas de Rio Tinto S.A. (RTE), and 
part would come from the Cerro Colorado 
deposit now being developed by Rio Tinto- 
Patiño. The latter deposit was reported to 
contain 30 million tons of ore averaging 
0.8 percent copper. By the end of 1970, 
RTP expected to produce copper at the 
rate of 30,000 tons annually, along with 
byproducts of 965,000 ounces of silver and 
99,000 ounces of gold. RTP was reportedly 
investing $58 million in the Cerro Colorado 
development, while RTE was investing 
$37 million for expansion of facilities at 
Atalaya. RTE owned a 55-percent interest 
in RTP. 


Iron Ore.—The Marquesada mine group 
in Granada accounted for about half of 
the 1.1-million-ton increase in Spanish 
production of iron ore in 1968. This prop- 
erty, operated by Compafiia Andaluza de 
Minas, a subsidiary of Compagnie de 
Mokta of France, produced 1,569,000 tons 
in 1968 (1,013,000 in 1967) and was the 
principal Spanish producer. 

Exports of iron ore rose by 43 percent 
to 1.17 million tons while the level of 
imports was essentially unchanged from 
that in 1967. Shipments to West Germany 
were 512,000 tons, and 479,000 tons went 
to the United Kingdom. 

Although a large share of the increase 
in national output was produced at one 
mine, average mine productivity continued 
to rise. The average number of mines 
operating during 1968 was 125, compared 
with 134 in 1967 and 202 in 1964. This 
trend indicated: slow but continuing prog- 
ress in rationalization of the iron ore 
industry. 

Under the Concerted Action Plan, the 
Government hoped to raise production of 
iron ore to an annual level of 13 million 
tons by 1973, and in 1968 was offering at 
least $50 million in low-interest, 10-year 
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credits to stimulate new mining and bene- 
ficiation projects. Ten proposals were 
reportedly submitted for Government ap- 
proval in 1968, including a plan by Altos 
Hornos de Vizcaya S.A. (AHV) to triple 
production of the Bodovalle mine, to 1| 
million tons annually by 1971, and a plan 
by INI and the Wagner and Vivaldi groups 
to build a pelletizing plant in León at 
San Miguel de Dueñas by 1972. The latter 
scheme would require annual supplies of 
1 million tons of iron ore from Wagner 
mines and 1.2 million tons from the Vivaldi 
group. Other pelletizing or sintering plants 
were proposed by. AHV and Cia. Minera 
de Sierra Menera. The total investment for 
all projects submitted was probably more 
than $100 million. While these proposals 
were being evaluated, actual investment in 
the iron ore sector in 1968 reportedly 
totaled $6.6 million. 

The problems of restructuring and mod- 
ernizing the industry appeared to be diffi- 
cult, especially in view of competitive 
pressure from foreign producers, but the 
magnitude of Spanish ore resources was 
expected to permit considerable improve- 
ment of the present situation. 


Iron and Steel.—Output and consump- 
tion of iron and steel continued to rise in 
1968, influenced by strong domestic de- 
mand and growing productive capacity. 
Production of steel was 17 percent higher 
than in 1967, and a similar increase was 
expected in 1969. Imports declined to 1.43 
million tons of steel equivalent; exports 
tripled, to 165,000 tons; and consumption 
was estimated at 6.5 million tons in 1968 
(6.2 in 1967) and was expected to rise 
to 7.7 million tons in 1969. Apparent con- 
sumption of steel was fifth highest among 
West European countries, but specific con- 
sumption (approximately 200 kilograms 
per capita) was lower than most and 
indicated a large potential for growth. 

Investments in the iron and steel industry 
have been relatively large in recent years, 
in relation to the quantity of crude steel 
produced and in total amount. Actual 
expenditures, in U.S. dollars per ton of 
crude steel produced, rose from 17.4 in 
1962 to 41.3 in 1967, and the total ex- 
penditure in 1967 was second only to West 
Germany among OECD countries. This 
position may have been maintained in 1968, 
as $250 million was reportedly invested 
during the year. Investment, by sector, in 
1966 and 1967 was as follows: 
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Million dollars 

1966 1967 

EUN Ee preparation 5 16.9 18.4 
F 29.1 27.1 

Crude „ TSEN 27.6 28.8 
Rolling millss 54.8 55.0 
Ancillary plant and other 14.5 56.9 
Total. coss sanacak 142.9 186.2 


Table 4.—Spain: Salient statistics of 
iron and steel industry 


(Thousand metric tons) 
1966 1967 
production 
SS/«§;Öà!!] ENS 1,400 1,840 
Steel, erude; by process: . 
Bessemer (acid 222 171 
Open-heartnn 1,762 1,892 
Electric -- 1,806 1,554 
Linz-Donawitz (LD) 557 895 
ell inansa 8,847 14, 512 
By continuous casting... 102 197 
Consumption: 
Iron ore, direct to blast 
urnace sss 22,545 3, 325 
Iron ore, in steel furnaces ?... 171 180 
Coke, in blast furnaces. ..... 1,972 2,505 
Scrap, in blast furnaces...... 48 
p, in steelmaking 
Open hearth..........-. 902 968 
Electric................ 1,978 1,688 
) A 128 206 
Employment persons.. 61,601 66,715 


1 Total for 1967 differs from that shown in table 1; 
1 not identifi 
Economic Commission for Europe. ST/ 
ECE? /Steel /26 (Steel Market in 1967). 


Also: Organization for Economic Cooperation 
and Development (OECD). The Iron and Steel 
Industry in 1967 and Trends in 1968 (Statistical 
Annex). Paris, 1968. 


Effective capacities for production of pig 
iron and crude steel in 1967 and 1968, and 
estimates for later years were as follows, 
in thousand metric tons: 


Year Pig 
iron steel 
1981. ndun kcHmeRRA e 8,350 6, 205 
1983883888. 8 420 7,010 
193998; 8 5,175 8, 895 
// 5,175 9,840 


Source: OECD are The Iron and Steel Industry 
in 1967 and Trends in 1968. Tables 42, 48. 


Altos Hornos de Vizcaya, S.A. in which 
United States Steel Corp. owns a 25-per- 
cent interest, raised its production of iron 
and steel by 17 percent in 1968 and in- 
creased output of rolled products by 34 
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percent. The company installed two LD 
converters and an oxygen plant at the 
Sestao works and continued construction 
of the oxygen steelworks at Sagunto. A con- 
tinuous casting plant with an annual capac- 
ity of 1 million tons was nearly completed 
by yearend. Output of steel was expected 
to increase to 1.8 million tons in 1969. 
At Avilés, Empresa Nacional Siderurgica 
S.A. (ENSIDESA) installed three 30-unit 
batteries of coke ovens, a second slabbing 
mill, and continued to expand port 
facilities. 

Unión Siderurgicas Asturianas, S.A. 
(UNINSA) was constructing an integrated 
steelworks at Verina, near Gijon. The first 
blast furnace was expected to come on- 
stream in mid-1970. Production capacity 
at Verifia was to be 1.7 million tons of 
steel annually. 

Production of these companies in 1968 
was as follows, in thousand metric tons: 


AHV ENSIDESA UNINSA 


Pig iron ,072 1,197 e 850 

Crude steel 1,093 1,307 570 

Rolled products.. 1,284 1,862 NA 
* Estimate. NA Not available. 


In mid-1968 the Government announced 
a plan to build a major steelworks at 
Sagunto. The proposed plant would have 
an annual output capacity of 10 million 
tons of steel and would require an invest- 
ment of more than $3 billion. 

Domestic steel prices, held down by 
Government controls since devaluation in 
late 1967, were reportedly 10 to 15 per- 
cent less than steel prices within Common 
Market countries and the United States. 
At the same time, the industry had to pay 
higher prices to import capital equipment 
for replacement and expansion of plant, 
and it was not able to increase revenue 


Ar ⁰⁰¶⁰ 
Cadmium (kilograms )))) 
Silver (kilograms) )))) 
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significantly by exports. The resulting cost- 
price squeeze was a serious problem. 


Lead, Zinc and Associated Metals.—The 
increase in mine output of lead and zinc 
in 1968 came mainly from Cartagena and 
Reocin. At Cartagena, Sociedad Minera y 
Metalürgia de Pefiarroya-Espafia continued 
development of its three open-pit mines in 
the La Unión district (Emilia, San Valentin, 
and Gloria) and apparently finished the 
project to increase milling capacity of the 
Roberto concentrator to 6,000 tons per 
day. Production from the new facilities 
pushed total company output of lead and 
zinc concentrates 60 percent above the 
level of 1967. Ore feed to the Roberto mill 
is low grade, averaging (in 1966) only 
1.5 percent lead, 0.8 percent zinc, and 0.4 
ounce silver per ton. 

At Reocin, ore output by Compagnie 
Royale Asturienne des Mines (CRA) was 
about the same as in 1967 but the grade 
was considerably higher and production 
of lead and zinc concentrates increased by 
more than 40 percent. 

In metal production, the Peñarroya 
smelter in Córdoba was operated at full 
capacity during the year and was mainly 
responsible for a 30-percent increase in 
output of lead by the company in 1968. 
Penarroya was also increasing production 
capacity of the Cartagena smelter, to 
60,000 tons annually, and completed the 
first phase of the expansion in 1968 by 
instaling a new agglomeration plant. In 
Avilés, Asturiana de Zinc S.A., an affiliate 
of CRA, produced 53,000 tons of zinc at 
the San Juan de Nieva electrolysis plant, 
an increase of about 10 percent over the 
level of 1967. The higher output was due 
to additional production capacity which 
was installed in 1967. 

Production of concentrate and metal in 
Spain, by Peñarroya and CRA, was as 
follows (in metric tons): 


Pefiarroya CRA ! 
1967 1968 1967 1968 
8 25, 040 33,819 7,800 9,704 
. 14, 220 24,916 66,678 90,223 
ee ears 32, 736 42,116 „561 5, 149 
J ³ĩ - ĩ MISES 48,834 58, 380 
Poteet: EA niece 40,400 45,200 
„ 41, 055 42,005 ........ .......- 


1 Including production of affiliated companies owned 25 to 50 percent by CRA. 
Source: Company annual reports to stockholders for 1968. 
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In other developments, CRA was pre- 
paring the Monte Romero mine in Huelva 
for production in 1970-71, and continued 
modernization of the Arnao zinc plant in 
Avilés. Pefiarroya consolidated its Spanish 
operations in January, 1968, in a new firm, 
Sociedad Minera Metalürgia Peñarroya- 
España. 

Spanish consumption of refined metal 
in 1968, as reported by OECD, included 
62,300 tons of lead and 53,100 tons of 
zinc. 


Mercury.—While metal production in- 
creased by 16 percent in 1968, exports of 
mercury dropped 15 percent to 42,980 
flasks, the lowest level in several years. 
West Germany and the United States re- 
mained the principal buyers, with 11,709 
and 10,336 flasks respectively—an increase 
for West Germany but a 29-percent drop 
for the U.S. compared with 1967 levels. 
Exports also increased to Czechoslovakia, 
Sweden and Japan, but declined by 25 
percent or more to France, the United 
Kingdom, Rumania, and Poland. 

Output of cinnabar ore, most of which 
was mined at Almadén, increased by 12 
percent in 1968 while production of arseni- 
cal ore, mined in Oviedo and León, rose 
by one-third. Average mercury content of 
cinnabar ore was 1.92 percent (1.80 in 
1967) and of arsenical ore 0.22 percent 
(0.26 in 1967). 


NONMETALS 


Cement.—Production in 1968 was about 
13 percent above the 1967 level and repre- 
sented 86 percent of the industry’s total 
capacity. Imports dropped by 500,000 tons. 

In January, a new plant of 400,000 tons 
annual capacity was brought into produc- 
tion at Valencia by Cia. Valenciana de 
Cementos Portland S.A. The company pro- 
duced 1 million tons of cement in 1967 
from 2 plants in Valencia and Alicante. 

Asland Asociada S.A. was building a 
500,000-ton-annual-capacity plant in Bar- 
celona, with completion scheduled by year- 
end 1969. 

Cementos del Cantábrico S.A. planned 
to build a plant with 1.5 million tons 
annual capacity at Giion. The first section, 
with an annual capacity of 750,000 tons, 
will be built by mid-1971 at an estimated 
cost of $20 million. The Ciments Lafarge 
Group of France was providing technical 
assistance. 
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At yearend, 51 companies were operat- 
ing 64 plants with a total productive 
Capacity of about 17.6 million tons an- 
nually and a total employment of approxi- 
mately 12,000. 


Fluorspar.—A large, uniform deposit of 
fluorspar was reportedly outlined in 1968 
in Oviedo province, near Ribadasella. Part 
of the deposit, which is located at a depth 
of only 180 feet, underlies the village of 
Caravia. Neither the quantity of possible 
reserves nor the name of the developing 
company was specified. 

Minerales y Productos Derivados S.A. 
produced 106,000 tons of wet filter cake 
in 1968, exported 91,000 tons, and sold 
9,700 tons on the domestic market. This 
company, reportedly the largest producer 
of acid-grade fluorspar in West Europe, 
had a total annual production capacity of 
150,000 tons, distributed among mines and 
plants at Osor (Gerona), Berja (Almeria), 
Ribadasella (Oviedo), Castillo (Sevilla), 
and Turon (Granada). 

Exports of fluorspar in 1968 decreased 
to 139,000 tons, mainly because of reduced 
shipments to the United States (106,000 
tons). Shipments to West Germany in- 
creased, to 29,000 tons. 

Domestic consumption of fluorspar by 
the chemical industry was 42,424 tons in 
1967 (35,487 tons in 1966). 


Pyrite.—Production, exports, and con- 
sumption of pyrite increased in 1968. While 
production of individual companies was not 
available, 90 percent of Spanish output 
usually comes from the province of Huelva, 
and the remainder is derived from pyrite 
deposits in Sevilla and from lead-zinc- 
pyrite deposits in Santander and Murcia. 

In Huelva, 1968 shipments by RTE 
totaled 1,079,000 tons (946,000 in 1967), 
while those by Tharsis Sulphur and Copper 
Co. Ltd. totaled 864,000 tons (686,000 in 
1967). The 26-percent increase in ship- 
ments from Tharsis was destined almost 
entirely for export. 

Exports in 1968 rose to 833,000 tons of 
pyrite and 770,000 tons of calcines. West 
Germany remained the largest buyer, with 
70 percent of the total. Export prices for 
pyrite were about 50 percent higher than 
domestic prices, partly because of higher 
copper content in exported material and 


? Industria] Minerals (London). No. 20, May 
1969, p. 34. a sos 
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partly because domestic prices were con- 
trolled by the State. 

Production of sulfuric acid rose by 12 
percent, to 2,018,000 tons. Output of the 
RTE acid plant in Huelva was about 650 
tons daily after midyear, and construction 
of a second unit, with a daily output capac- 
ity of 1,040 tons, was started by yearend. 
Approximately 10 percent of the pyrite 
shipped by RTE in 1968 was roasted at 
Huelva. In northern Spain, output of acid 
by Cie. Royale Asturienne des Mines was 
106,000 tons, 40 percent more than in 
1967. 

Seventy percent of the sulfuric acid pro- 
duced in 1967 was consumed by the fer- 
tilizer industry. In the same year 1,411,000 
tons of pyrite was consumed in manufac- 
ture of basic inorganic chemicals, along 
with 11,000 tons of elemental sulfur. 

Both of the major producing companies 
were expanding production capacity. RTE 
was installing new treatment and handling 
facilities in Huelva to raise output to 1.2 
million tons annually, expandable to 1.8 
million tons. The Tharsis company was 
combining mining operations at the North 
Lode, San Guillermo and Sierra Bullones 
deposits into one large open-pit. Over- 
burden stripping, at the rate of 15,000 
tons daily, was underway in 1968. The 
consolidated operation was expected to raise 
the company's annual output capacity to 
2 million tons of pyrite, from the present 
level of 1.2 million tons. 

In another development, deposits of 
cupriferous pyrite up to 80 feet wide were 
reportedly discovered in the Lapilla area 
of Huelva, by a subsidiary of INI. 


MINERAL FUELS 


Coal and Lignite.— The number of mines 
and total mine employment in the solid 
fuels industry was further reduced in 1968, 
as follows: 


A verage, December 
1967 1968 

Number of mines: 
Bituminous coal 152 96 82 
Anthra cite 166 112 102 
ign ite 104 56 50 
Total 422 264 234 

Total employment: 
° Bituminous coal... 58,394 47,785 45,437 
Anthracite 16,890 13,633 18,441 
Lign ite 10, 216 7,772 7,713 


Total . 85,500 69,190 66,591 
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Productivity (per underground man- 
shift) during 1968 was estimated at 1,235 
kilograms for bituminous coal; 1,205 kilo- 
grams for anthracite; and 1,870 for lignite. 

Due to increasing demand from the iron 
and steel industry and electric powerplants, 
and the decline in domestic coal produc- 
tion, imports of coal in 1968 increased to 
nearly 2.15 million tons, 51 percent more 
than in 1967. Imports from West Germany 
and the United States rose by 362,000 
tons and 343,000 tons, respectively, while 
shipments from Poland increased by 
110,000 tons. The United States remained 
the principal supplier but its share of the 
import market fell to 61.5 percent, com- 
pared with 73 percent in 1967. 

Apparent consumption of coal increased 
about 6 percent, to 14.3 million tons in 
1968, but due to the increasing use of 
petroleum, the share of coal in Spain's 
energy consumption declined to 27 percent, 
compared with nearly 30 percent in 1967. 

Spanish consumption of coal, by sector, 
in thousand metric tons is shown by the 
following tabulation: 


Consuming sector 1965 1967 1968 
Thermal powerplants.... 2,789 3,176 *3,500 
Coking plants 8,968 8,600 4, 700 
Railway ee 886 500 
Iron and steel industry 660 550 
Patent fuel plants 184 850| „6. 100 
Gas work 1 80 ! 
DT industry) 9,573 3, 945 

d M 1,66 1,300 
ee .------ 14,445 18,501 * 14, 800 
e Estimate. 


Source (1965-67): OECD (5 atin), Statistics of 
Energy 1953-67. 1969, pp. 254-258 


Natural Gas.—Imports of liquefied natu- 
ral gas from Libya were expected to begin 
at Barcelona in 1969. Under a 15-year 
contract with the Standard Oil Co. of New 
Jersey, Catalán de Gas y Electricidad S.A. 
(CGE) will import about 1.14 billion cubic 
meters of gas annually. 


Nuclear Energy and Uranium.—Spain’s 
first nuclear powerplant went critical on 
June 30. Located at Zorita de los Canes, 
40 miles northeast of Madrid, the plant 
has a rated generating capacity of 153 
megawatts of electricity (MWe). The re- 
actor is of the pressurized-water type, using 
enriched uranium fuel, and was built and 
installed for Unión Eléctrica Madrileña by 
the Westinghouse Electric Co. Full-capacity 
generation of power was not expected 
until late fall. 
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A second powerplant, with a generating 
capacity of about 450 MWe, was reportedly 
under construction at Santa Maria de 
Garofia (near Burgos) and scheduled for 
completion in 1970. Construction of a third 
plant, with a generating capacity of 480 
MWe, reportedly was begun by yearend 
at Vandellos, near Tarragona. In other 
developments, successful operation of a fuel 
reprocessing plant was announced in Janu- 
ary by the Junta de Energia Nuclear 
(JEN); Spain's fifth research reactor went 
critical in March; and the feasibility of 
manufacturing nuclear fuel elements in 
Spain was being studied. 

Exploration for uranium was continued 
by JEN. Prospecting was concentrated in 
the Cáceres region, also near Orense and 
Lugo in Galicia, and in the coastal region 
of Catalufia. Uranium was reportedly dis- 
covered in the western Pyrenees region, 
northwest of Pamplona, near Leiza. 

Domestic reserves of uranium, in metric 
tons UsOs, were reported as follows: 


5 2a 
es o 
($U. price ., per pound UO) 


Below 510-315 315-330 
^ $10-$16 $15-$3 


Reserve category 


“Reasonably assured"... 10,000 8,600 18,600 
„Possible 
supplementar .....-- 27, 000 225, 000 


The Andüjar concentration plant in Jaén 
continued to account for all UgOg produc- 
tion. A second plant, with an annual output 
capacity of 300 metric tons UgOg, was 
scheduled for construction at Salamanca 
by 1972. The latter plant will process ore 
from the Ciudad Rodrigo deposits. 


Petroleum.—Exploration.—An estimated 
$24 million was spent for oil and gas ex- 
ploration in continental Spain in 1968, 
including $11 million in offshore areas. 
No commercial discoveries were reported. 
In late 1967, 19 mainland exploration per- 
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mits were awarded jointly to Standard Oil 
of California and Texaco for areas in 
central Spain. In October, 1968, 10 permits 
for offshore exploration were awarded to 
Compañia Española de Petróleos S.A. 
(CEPSA) and the Belgian firm of Petro- 
fina. Two dry holes were drilled offshore 
by Shell, one near Tarragona and one in 
the Bay of Cadiz. Traces of gas were 
reported. 

Crude Oil Refining.—Imports of crude 
oil again rose nearly 30 percent and totaled 
about 28 million tons. Saudia Arabia re- 
mained the largest supplier (10 million 
tons), while imports from Libya nearly 
doubled, to 7.1 million tons. Venezuela 
and Iraq supplied about 3.5 million tons 
each, and about 3 million tons came from 
Kuwait and Iran. Continental Spain re- 
ceived 20.5 million tons and the remainder 
was imported at Tenerife. 

Hispanoil, the organization of Spanish 
State-controlled oil companies, continued 
to negotiate barter agreements in oil-pro- 
ducing countries. The firm was associated 
with exploration groups in Libya, Kuwait, 
and Iran in 1968 and hoped to participate 
in ventures in Saudi Arabia, Venezuela, 
and Algeria. Hispanoil had the right to 
designate the source for 20 percent of 
Spain's imports of crude oil for the do- 
mestic market in 1968, but this share was 
expected to increase to about 30 percent 
in 1969. Barter agreements accounted for 
about 8 percent of oil imports in 1968. 

In refining, the capacity of plants at 
Castellón, Puertollano, and Cartagena was 
being increased in 1968 and further ex- 
pansions were planned. The CEPSA re- 
finery at Algeciras, with a processing 
capacity of 4 million tons of crude oil 
annually, was nearly completed at yearend. 
Total refining capacity was close to 35 
million tons annually by the end of 1968. 

In September, Gulf Oil Co. was awarded 
the right to build a 5-million-ton refinery 
at Bilbao. Gulf will have a 40-percent 
interest, and Campsa, the State marketing 
monopoly, wil own 30 percent. Cost of 
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the refinery was estimated at $84 million. 
International bidding was expected to open, 
early in 1969, for a refinery of similar 
capacity, to be located at Barcelona. 

In h, 1968, Government policy was 
defined concerning foreign ownership of 
refineriés in Spain. Percentage of owner- 
ship will be limited to 40 percent. A com- 
pany has the right to specify the source 
of crude oil, equivalent to the share of 
ownership. 

Consumption of liquid fuels, and of fuel 
oils by consuming sector, in 1966 and 1967 
is shown by the following tabulations, in 
thousand metric tons: 
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1906 1967 

Fuel: 
Gasoline 1,625 1,828 
Kerosine.....---- e ee eec 271 250 
Jet fuel...........--..---.. 312 878 
[I — * 185 
ery fuel. 5 700 300 
Total 12,206 15,698 
eat dd planis 1,925 2,147 
Gas se. "98 2210 
R 1,780 3, 007 
F 672 898 
Inland waterways....... 687 981 
Industry. onanan 2,260 8,472 
Others 1,280 825 
%%% edad 8,687 11,490 
s OECD ). Statistics of Energy 1958- 


Source 
67. 1969, pp. 257-269. 


Inland consumption of all finished petro- 
leum products increased by 25 percent in 
1968, to 18.6 million tons. 
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The Mineral Industry of Sweden 


By F. L. Klinger ! and Bernadette Michalski ? 


Rational planning, investment in ad- 
vanced technology, and strong foreign and 
domestic demand continued to stimulate 
high levels of output and productivity in 
the Swedish mineral industry. A large in- 
crease in production and exports of iron 
ore, Sweden's principal crude mineral com- 
modity, and the beginning of large-scale 
production of extremely low-grade copper 
ore from an open pit mine under arctic 
conditions, were the most visible results 
in 1968 of the efficiencies made possible 
by mechanization, automation, and im- 
proved beneficiation facilities in Swedish 
mines and plants, and by continuing re- 
finement of transportation systems. Less 
spectacular but significant improvements 
were also being made in mining, concen- 
tration, and smelting of nonferrous metal 
ores and pyrite; in rationalization of the 
sulfuric acid and fertilizer industries; and 
in manufacture of iron, steel, and cement. 


In the energy sector, the first full year 
of production from new refineries in west- 
ern Sweden resulted in heavy increases in 
output of petroleum products and in im- 
ports of crude oil. Thermal powerplants 
increased in importance as the development 
of hydropower resources was close to eco- 
nomic limits. The country's first large 
nuclear powerplant was completed; a second 
was nearing completion; and firm plans 
were made to build three more by 1974. 

Except in construction materials, gains, 
in production by sectors of the mineral 
industry exceeded or kept pace with the 
estimated 4.5-percent growth in gross 
national product in 1968. Although wages 
were expected to rise about 9 percent as 
new labor contracts were negotiated, in- 
creased investment was indicated, and in- 
dustrial output (including construction) 
was expected to rise by 3 to 9 percent in 
1969. 


PRODUCTION 


A comparison of the volume of produc- 
tion in different sectors of the mineral 
industry in 1967 and 1968 is shown in the 
following tabulation: 


(1959 = 100) 

Industry sector 1967 1968 
Iron ore mining 167 191 
All mining and quarrying. g 158 175 
Primary met alas 185 199 
Nonmetallic mineral manufacturing... 180 186 
Products of coal and petroleum 210 * 320 
Chemical industry II. 225 251 
All industry VV 2.2 2 ......- 170 178 

* Estimate. 


lIncludes fertilizers and products of coal and 
petroleum. 


Principal source: Central Bureau of Statistics 
(SCB) (Stockholm). Statistiska Meddelanden. I, 
1969: p. 24-1 (9); August. 7, 1969. 


The volume of investment, at current 
prices, in Swedish industry in 1968 was 


approximately the same as in 1967, but 
substantial increases were expected in 
1969. Actual and planned public and pri- 
vate investment (excluding repairs and 
maintenance) in 1968 and 1969 was esti- 
mated as follows, in million dollars: 


Industry sector 1968 1969 
Mining and quarrying......... 49.1 52. 0 
Nonmetallic mineral 
manufacturing 57.3 80. 0 
Primary metal works.......... 101.3 127.6 
Chemical industry............ 130.0 153.0 


All manufacturing 1,444.0 1,680.0 


Source: SCB (Stockholm). Statistiska Med- 
delanden. I, 1969: 11; p. 1(22) May 6, 1969. 


1 Physical scientist, Division of International 
Activities. 

2 Foreign mineral specialist, Division of Inter- 
national Activities. 
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Table 1.—Sweden: Production of mineral commodities 
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(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
METALS 
Aluminum metal: 
da aT T h E E E AE ͤ ⁰⁰ 32, 286 31,714 28,679 789,441 55, 800 
Secondary, including alloys.................. 51,228 40,542 45,662 50,712 NA 
Arsenic, white -- - LLL cL cL Le Lc c c c eee 17,970 16,500 ; 20,200 21,100 
Bismuth *€................ eee 68 85 80 NA 
Cobalt wei! 22222..-...- 8 1 4 8 0 38 
pper: 
Mine output, metal content 16, 190 15,787 15,277 15, 285 18, 200 
J7/õ.WW..,.,..’ / ³W¹w . ſ ³ 8 1,572 200 
ü ;1“]¹]ü]u ³·o·wm E 970 921 871 781 400 
Refined: 
Primary, electrolytic !..................- 45,652 50,548 751,208 747,691 46,600 
E Secondary / 0- 2-2-2- 28,757 80,370 24,066 87,011 N 
old: 
Mine output, metal content..... troy ounces.. 117,672 118,090 79,578 60,668 49 , 787 
Metal, including alloys...............- do.... 161,107 154,259 *151,801 * 117,446 ,097 
Iron and steel: 
Iron ore and concentrate: 
Ore, direct shipping thousand tons 22,685 24,8'16 22,248 722,450 * 26,682 
Concentrates do 8,984 4,478 5,744 5,887 5,788 
Total- ‚/‚;oẽoẽa iA do.... 26,619 29,854 27,987 728,887 * 82,420 
Roasted pyrite.................-...-- do 296 170 r 227 264 198 
PIE FOD- ae cone cee cco eee dow te cues do 2,178 2,287 2,229 2,962 2,495 
Sponge iron do.... 152 176 171 152 152 
erroalloys................---.------ do 158 171 173 209 230 
Steel: 
eee 202222622829 do 4.384 4,620 4,594 4,483 4,456 
Bilge. ³ĩ˙·¾’i... ro cror do , 48 105 286 588 
, cccccecwees do.... 60 64 63 49 56 
Total crude steel do 4,444 4,727 4,762 4,768 5,095 
Alloy and high-carbon steel........ do.... r 1,104 r 1,222 r 1,286 r 1,141 1,306 
Steel semimanufactures: 
Bars, rods, sections do.... 1,869 1,457 1,442 r 1,548 1,627 
Plates and sheets do.... 805 r 871 r 928 r 1,008 1,077 
/. ³ðV5AA E EENS do 384 421 480 494 529 
Rails and accessories do 69 70 65 43 88 
Seamless tubes do 206 285 229 204 218 
GÄÄ⁰Ü˙1ſ ⁰ Kd . De. do 228 194 208 143 148 
Lead Total semimanufactures......... do.... 8,061 8,248 8,847 8,440 8,632 
1 metal eon tent 67,470 68,950 770,886 r 78,600 72, 000 
etal, re : 
e, ß aane 40,858 40,280 43, 700 42, 000 41, 900 
Songs E uEReLHecRe cam 8,874 10, 178 10, 648 11,818 NA 
Manganese ore (13 to 15 percent manganese) ) 5,944 25, 949 21, 650 18,814 11,700 
Selenium, elemental............................. 82 80 70 60 er 85 
Seon; elemental - 2-.-. ne 7,228 9,296 8,946 8,922 8,200 
ver: 
Mine output, metal content 
thousand troy ounces. . 8,122 8,409 3,517 3, 455 3, 524 
Metal, including allo ys do 8,226 4,155 4,952 4,178 4,688 
Tin metal, including secondary long tons 227 168 281 257 NA 
tanium metaalnnlnn . NA 58 52 45 NA 
Tungsten metal__._..._....-........--..--_--.- 165 50 144 (2) NA 
oo oxide (U:O:) LLL cese ee 9 18 45 r 68 r 70 
e: 
Mine output, metal content.................- 77,174 79, 120 83,538 81,821 81,300 
Oth Clinker (70 to 75 percent zinc) ..............- 14,800 22, 800 25, 600 29, 600 29, 500 
er: 
Ores and concentrates value, thousands. . $178 $380 $226 $164 NA 
Ashes and residues containing nonferrous metals. 21,712 85,708 40,058 44,660 44,400 
NONMETALS 
Cement, hydraulic (excluding clinker 
thousand tons 3, 626 3, 775 r 8,756 r 3,902 3,912 
EE ) ͤͤKÄ0¾ꝙVw ied Scere east 17,200 17,686 14,932 17,890 16, 
ys: 
FFC ³˙ÜAAA € 167,478 154,474 154,460 191,221 69, 400 
Kaolin- §/’²§’Qwm %⅛ Üͤulll cbe occ Es 44,088 41,784 : 27,286 729,126 27, 700 
Other (“ Klinkerlera“ )) 100, 705 47,418 4221 900 


See footnotes at end of table. 
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Table 1.—Sweden: Production of mineral commodities—Continued 


( Metric tons unless otherwise specified) 
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Commodity 1964 1965 1966 1967 1968 
NONMETALS— Continued 
Hell.. ee cea tsk c 867 1,218 8,281 8,752 e 8,000 
Feldsparr-᷑r-;w clc cc eee ec om 51,777 46,946 737,188 „ 35, 572 27 ,800 
Fertilizer materials, manufactured: 
> itrogenous................- thousand tons 218 209 251 271 NA 
* atic: 
omes slag, gross welght......... do.... 51 42 52 67 NA 
FCC 88 508 508 415 380 NA 
Other, en mixed do 666 710 675 787 NA 
Graphite, all grades 39 50 28 45 NA 
Lime (quicklime and hydrated lime) thousand tons 860 878 r 887 921 er 980 
Pigments, natural mineraͤallũlll .------- 1,091 2,105 1,404 NA 
Pyrite and pyrrhotite (including cupreous): 
Gross weight 452,400 441,800 488,600 482,500 474,400 
Sulfur content t᷑ t 231,200 * 225,000 221,600 246, 000 r 242,000 
Quartz and quartzite: 
In blocks thousand tons 91 118 120 65 T2 
))fö§Ü˙¹i¹. ³⁰¹.¹mꝛ y do 937 953 1,058 1,225 e 1,250 
Stone and gravel, not elsewhere specified: 
Dimension stone: 
Unworked: 
Limestone and t thousand tons.. 124 125 125 120 e 110 
Granite and gneiss............ do r 156 r 150 135 148 e 150 
Other, includi ne valate Lac E do 113 162 174 176 e 95 
Worked, all types do 237 233 215 211 197 
Crushed, ground and other: 
Dolomite: 
rude AAEE PALE ER A HH do 106 r 142 211 263 e 320 
aa A E E E E, do.... 59 64 63 58 e 65 
Litisatone and other calcareous: 
For cement, lime, and flux do 9,065 9,468 9,447 9,772 10,391 
Oth ef sons ewe cc cuve do 351 r 456 320 417 407 
Granite and gne iss O... 7 ,623 7,884 7,446 7,862 e 7,500 
-— M/ oo ou ose Oui med do.... 1,059 958 1,818 900 e 850 
ur? 
Elemental (recovered from oil shale).......... 27 , 442 21,420 10,000 2,101 ........ 
Sulfuric acid (100 percent) and oleum......... 523,474 578,579 602,376 608,894 * 640,000 
Tale and steatite. ..... 2... 2 22 LLL LLL LLL Lc cssss 16,659 18,723 720,713 r 25,189 » 23, 500 
MINERAL FUELS AND RELATED MATERIALS 
Con all grades. thousand tons 84 59 40 11 20 
oke:? 
Coke o veãe n do 375 375 500 508 e 500 
P G88.- E See iu E ANE D ccs 550 530 545 499 e 500 
eat: 
For agricultural use ?................- do.... 64 84 98 r 115 100 
For fuel used do.... r 41 r 26 r 25 r 25 e 25 
Petroleum: 
Oil shale: 
For distillation................... do.... 8,225 1,442 1500000 8 
For ders JJ2VVͤ 8 do 294 302 307 NA 
For other une do.... 24 185 445 420 448 
Crude oil rdg: shale) ...............- O... 81 r 57 DO ENA AE 
Refinery producta:* 
Gasoline do 512 r 495 r 489 r 799 1,180 
Kerosine, jet fuel, white spirit do 18 9 10 109 82 
Distillate fuel oil................. do r 762 r 886 r 830 r 1,481 1,989 
Residual fuel oillll. do 1, 645 r 1,771 r 1,661 r 2,630 4,461 
1 uefied 3 gases do 40 45 45 60 
TENOR ERES do 65 79 80 78 1,293 
On Se eee Ree u eee EEN do.... 522 582 615 740 
Total-- ĩ⅛·¾»wüV;ꝝ‚Ä ½ •— iu eu do 3, 559 3,817 8,730 5,897 8,955 


Estimate. r Revised. NA Not available. 
1 32 to 48 percent derived from scrap. 
2 Less than 14 unit. 


3 Source: Organization for Economic Corperation and Development (OECD) (Paris). Statistics of Energy 


19 "pol pp. 218-223. 


ource: Oil Statistics—Supply and Disposal (1964-67); and Provisional Oil Statistics, by Quarters (1968). 
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TRADE 


Preliminary data indicated a deficit of 
$390 million in mineral commodity trade, 
as compared with $330 million in 1967. 
The increased deficit was due mainly to 
larger imports of crude oil and nonmetals, 
which offset a $34 million gain in exports 
of iron ore. Value relationships between 
mineral commodity trade and total trade, 
and between major groups of mineral com- 
modities, are shown by the accompanying 
tabulations: 


Value 
(million dollars) 
Mineral 'Total 
commodity commodity 
trade trade 
Exports 
1968-2252 5 EE oct 763 4,270 
1961. ¹ð¹ eee 789 4,526 
1968... ow esERO A 920 5,000 
Imports: 
9% 88 1,195 4,571 
/. 8 1, 122 4, 700 
1908... md 1, 810 5, 195 


Table 2.—Sweden: Mineral trade of major commodity groups 


(Million dollars) 


1966 
, . ete eer te 200.8 
Iron and steel: 
555 and alloy steel i 218.8 
MM 8 144. 5 
Nonferrous metals ineluding ores and concen- 
ates: 
e cu 102.8 
7 8 9.4 
DUNC i SE m x v K eee SA 12.1 
Gr;õ]³ð˙i. C oec 8 18.6 
eames E et o o ( 27.7 
Petroleum and products 18.8 
Solid fuels.............. 2 2. 222. -...- .6 


Exports Imports 
1967 1968 1966 1967 1968 
183.3 217.7 2.1 0.1 1.1 
205.5 226.4 13.9 13.8 16.9 
207.6 216.7 289 .9 211.8 288 .2 
76.1 89.7 145.9 116.2 136.7 
8.1 10.4 3.1 2.7 2.8 
8.0 9.1 9.8 10.7 11.5 
29. 5 41.5 86.1 88.0 90.6 
84.8 86.4 186.1 127.7 146.0 
29.8 56.7 461.8 479. 6 574. 6 
7 .9 59.2 48.6 50.0 


1 Not including high carbon or alloy steel castings, forgings, tubes, pipe blanks or bearings. 


2 Includes scrap. 


3 Includes manufactured fertilizers, cement, brick, and other commodities under Sections 27 and 56 and 
subsections 518, 661 and 662. Standard Industrial Trade Classification (S.I.T.C.) (Revised). 


Table 3.—Sweden: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 
METALS 
Aluminum: 
Metal, including alloys: 
A e e oie fe ee eee ek 731 
Unwrought.....................- 596 
Semimanufactures...............- 18,990 
Arsenic: 
Elemental...........-........--..-..- 520 
Oxides and acids 16,846 
Copper: 
Ore and concentrate 9,215 
Metal, including alloys: 
VII pp) 974 
Unwrough t 84,402 
Semimanufactures. ............... 36,213 


See footnotes at end of table. 


1967 Principal destinations, 1967 


West Germany 874; Denmark 370. 
Norway 2, 862; United States 388. 
Norway 6,620; Finland 5,019. 


17,285 Unen oom 7,177; United States 


2,588 


1,016 
87,918 


27, 526 


All to Spain. 


West Germany 591; Denmark 118. 

United Kingdom 14,696; United States 
8,152; West Germany 6,458. 

Denmark 8,525; Norway 7,581; United 
States 7,137 


THE MINERAL INDUSTRY OF SWEDEN 
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Table 3.—Sweden: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
METALS—Continued 
Iron and steel: 
Ore and concentrate, thousand tons.. 22,287 23,057 West Germany 10,839; Belgium-Lux- 

except roasted pyrite. embourg 6,399; United Kingdom 8,788. 
asted pyrite................. do.... 258 299 West Germany 163; United Kingdom 135. 
etal: 

Sr euiLe desee 9 19 17 West Germany 11; Norway 4. 

Pig iron, including spiegel- do 84 139 Japan 82. 

eisen.! 

Ferroalloy sss do- 36 50 United States 17; United Kingdom 16. 

Steel, primary form do 58 56 United Kingdom 19; Denmark 17. 

Semimanufactures: 

Bars, rods; angles, shapes, do 279 United Kingdom 115; West Germany 41. 
sections. 
Universals, plates and sheets do- 432 569 N 88; West Germany 75; Finland 
Hoop and strip do 47 44 United States 7; West Germany 5. 
id and accessories do 19 12 Denmark 5; United States 4. 
— (E do 48 50 United States 8: Finland 5. 
TU pipes and fittings. ...do.... 165 186 U.S.S.R. 40; United Kingdom 30. 
Castings and forgings, rough.do.... 2 1 Mainly to West Europe. 
— Total semimanufactures...do.... 992 1,245 

Ore and concentrate ,849 85,922 West Germany 32,096. 

Metal, including alloys; unwrought..... 10,155 18,888 United States 6, 001; Denmark 5,107. 

) 8 , 526 1,968 East Germany 791; Finland 301. 
Magnesium, metal, including alloys, scrap 202 884 West Germany 240; United States 119. 
Manganese ore and concentrate 283,760 4,824 Finland 8,801. 

Nickel metal, including alloys: 

r Mg oe LA IRL D E 871 731 West Germany 536. 

Unwroughltkt -22-a 23 454 Japan 132; Netherlands 102. 

Semimanufactures 1,024 1,295 Denmark 133. 

Fiatnum grou metals and silver: i 
Waste and sweepings.value, thousands.. $2,756 $2,939 ic $1,575; United States 
Metals, including alloys: 
Platinum-group pen do 317 3255 West Germany $71; Denmark $68. 
Silver eo e Le uc cds do... 31,131 $8,605 uae Kingdom $1, 736: West Germany 
Silicon, elemental.......................-- 9,132 7,018 wee Germany 1,984; United Kingdom 
Tin metal, including alloys; long tons 145 70 Denmark 26 ; Finland 26. 
unwrought. 
Tungsten ore and concentrate.............. 24 44 United Kingdom 19; West Germany 15. 
Uranium and thorium value, thousands. . r $98 $28 nce . 
peas including alloys. 
e: 
Ore and concentrate 161,196 127,575 Belgium-Luxembourg 45,370; West 
Germany 28,694; Spain 80, 417; 
Norway 19, 385. 
Metal, La alloys: 
duds ͤᷣm LL 1,414 1,023 Norway 317; Unites Kingdom 194; 
Netherlands 1 
an Unwrought and semimanufactures. . 204 454 West Germany 156; Finland 111. 
er: 

Ore and concentrate r 666 88 any to West Europe. 

Ash er i residues containing nonferrous 68,119 77,518 United Kingdom 47,978; Norway 22,319, 

Oxides, hydroxides and peroxides of 818 748 Norway 328. 

me n. e 
Base metals, including alloys, all forms 392 428 West Germany 131; Norway 68. 
NON METALS 
Abrasives, natural, n. e. s.: 
ice, emery, value, thousands $23 $42 Finland $12; Denmark $11. 
natural corundum, etc. 
Dust and powder of precious do.... $70 $175 Netherlands $158. 
and semiprecious stone. 

Grinding and polishing wheels and stones 1,878 ,080 West Germany 368; Denmark 321. 
Cement. ³˙ꝗA—A oe ee 74,914 76,528 West Germany 35, 718; Denmark 21,740. 
Chalk... ⁰³⁰• r e a a 8,963 8,941 Finland 2,650; Norway 604. 

Cay an! and clay products (including all refrac- 

r 

rage clays TECIE ILAI oi eee ee ae 4,820 1,286 West Germany 672; Finland 318. 

oducts: 

Refractory (including nonclay bricks)... 24,896 31,187 Norway 12,088; Finland 8,594. 

Nonrefractory..................-- 82,549 32,418 Norway 12, 182: Denmark 7, 124. 


See footnotes at end of table. 
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Table 3.—Sweden: Exports of mineral commodities—Continued 


( Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
NONMETAL8— Continued 
Diamond: 
Gem, not set or value, thousands $226 $237 B n $107; Belgium-Luxembourg 
strung. a 
Industrial..................... do 3306 357 West Germany $26; United Kingdom $238. 
Feldspar and fluorspar...................- 16,761 14,315 United Kingdom 8,842; Italy 8,824. 
Fertilizer materials, manufactured: 
Nitrogenous.............-.........-- 28,681 58,546 United Kingdom 33,984; India 14,000. 
Phosphatic, Thomas slag............-- 20,514 24,718 Finland 13,387; West Germany 10,918. 
Other, including mixed 1,510 16,801 Poland 9,880; Turkey 6,000. 
Graphite, natur 82 157 United Fingdom 88; Yugoslavia 42. 
Pyrite, gross weight 41,327 39,506 Mainly to United Kingdom. 
Stone, sand and gravel: 
Dimension stone, crude and partly 
worked: 
Granite, gneiss, sandstone etc. ..... 151,279 110,684 West Germany 58,464; Denmark 20,08 
Marble and other ealcareous ; 5,658 Denmark 4,878. 
S.. ĩðV mu 823 1,650 Norway 1,228. 
Dolomite, chiefly refractory grade 8,986 4,649 Denmark 2,894; Norway 1,212. 
Gravel and crushed stone 612,994 774,801 wat CH DAY 479,523; Denmark 
Limes tone 464,158 594,265 West Germany 287,355; Finland 287,488. 
Quartz and quartzite -2-2 86,888 100,561 Denmark 67,813; West Germany 20,289. 
Sand, excluding metal bearing 88,290 39,681 Norway 19,474; Finland 10,471. 
Sulfuric acid, including oleum............... 57,507 82,885 "d rmany 12,600; United Kingdom 
Tale and steatite............. - c l.l. lll. 4,042 8,828 Denmark 2,867; Netherlands 1,160. 
Other nonmetals, n.e.s.: 
Mineral materials 8,902 4,117 Denmark 2,717; Norway 556. 
Slag dross and similar waste, not metal 88,620 68,148 MT ind 20,369; United Kingdom 
bear 1n (J 9 e 
Chemical elements and inorganic acids . 17,072 28,808 Denmark 16,553. 
Inorganic base 9,860 9,688 Norway 2,265; Denmark 1,886. 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all dades, excluding briquets- ........ 867 756 Finland 860. 
Coke, including briquets 7,782 8,508 Denmark 3,021; Norway 2,772. 
Hydrogen, helium and rare gases 39 425 United Kingdom 847. 
Peat, including peat briquets..............- 11,980 14,053 Denmark 7,408; Norway 2,490. 
Petroleum refinery products: 
asolne.........oc. oe loce rocRoRsR 147,449 216,147 Norway 73,901; Denmark 72,654. 
Kerosine and jet fuel 18,568 57,804 United Kingdom 40,701; Norway 16,614. 
Distillate fuel oil...................-- 156,058 185,474 Norway 90,896; Denmark 72,310. 
Residual fuel oil 40,845 247,578 Denmark 147,505. 
Lubricants H H ĪțnIMMMiMMiMiM 44,978 45,606 Norway 12,685; Finland 11, 878. 
Other, including liquefied petroleum 6,2 57,997 Denmark 80,171; Finland 15,152. 
TOtül...2cseciisizn2cnezcos c Sut olke 448,597 810,601 
Mineral tar and other coal, petroleum, or gas 25,595 37,496 Netherlands 18,948; United Kingdom 


7,066. 


r Revised. NA Not available. 


1 Includes cast iron and shot, grit, sponge, etc. of iron steel. 


2 Mostly zinc oxide. 
3 Mostly chlorine and hydrochloric acid. 


4 Mostly caustic soda, caustic potash, and artificial corundum. 


Table 4.—Sweden: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
METALS 
Aluminum: 
Bauxite and concentrate............- 27,200 49,120 Greece 45,616. 
Oxide and hydroxide !............... 47,919 86,341 Jamaica 42,851; Guyana 37,759. 
Metal, including alloys: 
SCrap = 6222-5 . se ee 239 1,091 Norway 1,009. 
Unw rough 41, 110 29,654 Norway 15,093; United States 5,510. 
Semimanufaetur es 22, 177 25,895 Belgium-Luxembourg 5, 153; West 


See footnotes at end of table. 
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Table 4.—Sweden: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
METALS—Continued 
Chromium: 
Chromite... . eka 168,784 140,718 U.S.S.R. 103,616; Turkey 36,776. 
Oxide and hydrox ide ; ,877 | Germany 1,309; United Kingdom 
Cobalt oxide and hydroxide.............. 5 6 Belgium-Luxembourg 4. 
opper: 
Ore and concentrate 74,939 62,725 Canada 28,998; Peru 15,237. 
Al.. 88 9, 260 17, 751 di 14,754; Belgium-Luxembourg 
Metal, including alloys: HE 
177777 ͤ 0 ee enHEEE 9,671 6,837 United States 2,641; France 1, 865. 
Unwrou ght 58, 646 66,953 Chile 32,961; Zambia 16, 722. 
Semimanufaetu res 32, 702 18,599 Finland 5,089; West Germany 3, 354. 
Iron and steel: 
Ore and concentrate, except roasted 214,225 8,376 Poland 2,514. 
pyrite, 
Ponsod DYÝrite- a le te oe 5,569 3,328 Finland 2,608. 
etal: 
S (õÜ˙¾?w ⁰0 :D. iE 219,021 94,455 U.S.S.R. 27,412; Denmark 23,427. 
Pig iron, including cast iron ?.... 429,945 234,533 Finland 124,085; U.S. S. R. 62,856. 
Ferroalloys...................- 72,935 62,289 Norway 30,955; Republic of South 
Africa 9,104. 
Steel, primary form 12,110 11,171 West Germany 3, 467; Republic of South 
Africa 3,102. 
Semimanufactures: 
Bars, rods, angles, shapes, 360,113 282,791 West Germany 91,275; Belgium- 
sections. Luxembourg 51,508. 
Universals, plates and sheets. 688,760 664, 886 rn Kingdom 189,352; West Germany 
Hoop and strip 55,861 55,234 Belgium-Luxembourg 12,841; West 
Germany 12,712. 
Rails and accessories 6,836 7,205 Neat Germaly 4,151; Belgium-Luxem- 
ourg 1,799. 
W des oie 16,577 16,241 United Kingdom 6,410; Belgium- 
Luxembourg 3,331. 
Tubes, pipes, and fittings........ 164,906 179,572 NOM laa 79,753; United Kingdom 
Castings, and forgings, rough. ... 4,323 4,053 Poland 2 867. 
e Total semimanufactures 1,297,376 1,209,482 
ad: 
e c 1,721 1,586 United Kingdom 1,036; France 156. 
Metal, including alloys: 
Unwrought.................... 6,963 7,694 Peru 3,351; Mexico 1,528. 
Semimanufactures. ............- 1,858 1,518 Belgium-Luxembourg 601; West 
Germany 599. 
Magnesium metal, including alloys: 
Unwrought, including scrap.......... 386 706 Norway 327; U.S.S.R. 268. 
Semimanufactures..._...........-.- 95 102 France 35; West Germany 28. 
Manganese: 
Ore and concentrate 45,956 108,882 Republic of ern Africa 55,545; 
Odea e eam ne 8 1,093 620 Japan 370. 
Mercur -.-.-------- 76-pound flasks.. 2, 437 1,189 Spain 667; Italy 203. 
Molybdenum: 
Ore and concentrate e 4,000 8,469 Chile 1,153; United States 798; 
Netherlands 728. 
Ni ine including alloys, all forms 72 24 West Germany 9; Austria 3. 
ickel: 
Matte a 2,813 979 All from Canada. 
Metal, including alloys: 
leg o UC 1,297 1,380 United States 922. 
Unwrought. ..................- 12,573 12,676 Norway 5,457; United Kingdom 4,888. 
Semimanufactures. ............- 951 88 United Kingdom 464; West Germany 
Platinum-group metals and silver: 
Ore and value, thousands. . $333 $286 All from Peru. 
concentrate i 
Waste and sweepings. ........ do.... $425 $484 Denmark $221; United States $177. 
Metals, including alloys: 
Platinum- group do- $3,109 $1,582 ise Kingdom $820; West Germany 
Silver: : 
Unwrought.......... do.... $2,959 $3,652 ws Kingdom $1,684; West Germany 
Rolled or do $713 $702 United Kingdom $395; West Germany 


semimanufactures 
See footnotes at end of table. 
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Table 4.—Sweden: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
METALS—Continued 
Tin: Metal, including alloys: 
Unwrought, including long tons r 760 689 United Kingdom 442; Netherlands 102. 
Semimanufactures..........-- do 108 136 United Kingdom 70. 
Titanium: 

Ore and concentrate. ..............- e 4,000 2,791 Australia 2, 751. 

CTS NNUS ON ERE MR 11,922 7,955 West Germany 1,768; Japan 1,597. 
Tungsten: 

Ore and concentrate 1,908 914 Mainland China 491; Canada 262. 

Metal, including alloys, all forms 152 57 West Germany 46. 

Didaco e cece DL ELE 2,385 1,908 Netherlands 915; West Germany 559. 

Metals, including alloys: 

Blue powder (dust)............. 170 189 Norway 107; United Kingdom 80. 
Unwrought...................- 29,882 84,528 Norway 9, 224; Poland 8,838; Canada 
6 Semimanufactures 1, 436 1,367 Wert 1 832. 
er. 
Ore and concentrate 93 50 All from mainland China. 
Ash and une containing nonfer- 55,608 67,402 Norway 16,798; Poland 16, 680. 
rous me 
Oxides, hydroxides, and peroxides of 1,687 1,444 Finland 452; West Germany 353. 
, n. e. 
Metals, including alloys, all forms 2,688 2,452 Republic of South Africa 999; France 
NONMETALS ; 
Abrasives, natural, n.e.s.: 
Pumice; emery, natural corundum, 1,324 788 Greece 282; Netherlands 142. 
punt ee powder value, thousands. . $429 $730 United States $247; United Kingdom 
8 ous and semiprecious stones. $236. 
g and polishing wheels and 8,638 8,202 United Kingdom 1,441; Austria 537. 
3 nes. 
J E Le Ma eae 19,598 18,584 Canada 4,702; U.S.S.R. 4,454. 
Barite and witherite...................- 1,480 1,687 West Germany 1,606. 
Boron materials: 

Crude natural borates............... 2,635 4,962 United States 4,950. 

Oxide and acid..................... 829 1,111 United States 568; France 489. 
Cement 22 ˙ AAA 88 46, 482 31,999 Denmark 19,067; Finland 10,958. 

NOs ene SERO TEPORE NIRCHNE 10,190 ,041 Denmark 7, 251; France 1 ,895. 
Clay and d ciay pro oo (including all 
refractory 
Crude vee om (bentonite, kaolin, 259,467 248,656 United Kingdom 208,625. 
s d est and other) 
roducts 
„ (including nonclay 97,898 84,120 Austria 24,685; West Germany 18,887. 
ricks). 
ED R (including nonclay 99,429 80,996 U.S.S.R. 21,818; Poland 21,010. 
ricks). 
Cryolite and chiolite....................- 297 1,254 All from Denmark. 
Diamond: 
Gem; Bot set or value, thousands $1,732 $2,258 Belgium-Luxembourg $1,756. 
8 g. 

Industrial. ......-........-.- do.... $1,290 $1,044 United Kingdom $492; Netherlands 
Diatomite and other infusorial earth 8,775 9,460 Denmark 4,367; United States 2,556. 
Fertilizer ma 

Crude: 

Nitrogenous..........-...--... 26, 766 22,886 All from Chile. 

Phosphatic. ..................- 424, 838 511,882 Morocco 829,028; U.S. S. R. 95,616; 
United States 72,627 

Manufactured: 

Nitr G‚·˙ sw eS E 470,280 392,099 Norway 348, 846. 

Phospha tick 18, 567 232 France 230. 

Potassie - lll... 170,108 215,410 West Germany 56, 744; East Germany 
52,154; France 33,328. 

Other 333 K 73,041 27,114 Norway 20, 906. 

Ammon ia. 39, 054 49,878 Norway 47, 050. 

Fluorspar, including feldspar⸗- 26, 167 ,924 Nor fay 3, 904; France 3,831; Mainland 
ina 2, 
Graphite, natural)... 1,461 981 West Germany 410; Norway 300. 
Gypsum and plasters............. TANE 361,877 364,410 France 177,771; Poland 154,604. 
Ima. oin l2: co zocwacu i auos iu eL 13,725 20,230 Denmark 15 105; West Germany 8,107. 
Magnesite. iuiU ii 15,924 7.249 Czechoslovakia 2,115; Austria 1,814. 
Mica, all form 1,272 989 Norway 490; United Kingdom 137. 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF SWEDEN 


687 


Table 4.—Sweden: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS—Continued 
Pigments, mineral: 
Natural, crude. .................... 
Iron oxides, processed 
Precious and semi- value, thousands. . 
precious stone, except diamond. 


Sodium and potassium compounds, n.e.s.: 
austic soda 


Caustic potash...................-- 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked: 
Marble and other calcareous. 


Other, including granite, 


gneiss, etc. 

Worked, all types 

Dolomite, chiefly refractory grade 

Gravel and crushed rock. ........... 
Limestone (except dimension) 


Quartz and quartzite................- 
Sand, excluding metal bearing 


Sulfur: 
Elemental, all forme 
Dioxide and sulfuric acid 
Tale, steatite, soapstone, pyrophyllite..... 
Other nonmetals, n.e.s.: 
Mineral materials. ................- 
Slag dross and similar waste, not 
metal bearing. 
Oxides and hydroxides of magnesium, 
strontium and barium. 
Chemical elements ) 
Inorganic acids 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural............ 


Carbon black 


Coal and briquets: 
Anthracite and 
bituminous coal. 
Lignite and lignite briquets.......... 
Coke and semico xe thousand tons 


thousand tons 


Hydrogen, helium and rare gases 
Petroleum: 


Crude and partly thousand tons 


refined. 
Refinery products: 
Gasoline........ thousand tons. . 
Kerosine and jet fuel do 
Distillate fuel oil. ........ do.... 
Residual fuel oi lll. do.... 
Lubricants.............- do.... 
Other, including thousand tons. 
liquefied gases. 
Total refinery products 


Mineral tar and other coal-, petroleum-, 
or gas-derived chemicals. 


e Estimate. r Revised. 
1 Excluding artificial corundum. 
3 Includes £ 


3 Mostly chlorine. 


1966 


237 

6, 707 

$676 

124, 739 
833, 


21,922 
1,274 


13,479 
205,978 
179, 038 

18,623 


r 27,858 
23,805 


4,351 


2,337 
11,789 


1,113 
22,596 


1,860 


1,259 
1,286 


196 
8,716 


2,527 


476 
7,478 


8, 166 
136 


r 79 


18, 862 
35, 568 


NA Not available. 


1967 


228 
6,210 
3558 


124, 455 
824, 058 
23, 081 
1. 348 


8,503 
219,202 


123,877 
12,064 
18,626 


25,002 
15,949 


5,712 


1,062 
10,076 


724 
22,919 


1,678 


5,926 
1,018 


166 
6,145 


2,571 


375 
6,309 


6,927 
146 


111 


16,439 
80,174 


Principal sources, 1967 


West Germany 105. 
West Germany 5,485. 
West Germany $319; Switzerland $108. 


U.S.S.R. 64,277; Norway 59,995. 
oo 840,168; West Germany 


p 5. 
Belgium-Luxembourg 5,084; Netherlands 
West Germany 1,127. 


Italy 1,779; W 823. 
Norway 4,264; West Germany 1,931. 
Norway 1,881. 


Portugal 19,633. 

Norway 23, 217. 

Denmark 17,289; Norway 5,783. 

United Kingdom 39,546; Denmark 
94,876. 

Spain 7,680. 

Denmark 107,792; Belgium-Luxembourg 


,943. 


France 62,880; Unlted States 50,795. 
Norway 9,580. 
Norway 10,884; Australia 2,141. 


Norway 9,605; West Germany 6,841. 
France 13,110. 


Norway 4,535. 


NA. 
Norway 4,664; West Germany 2,112. 
United States 512; Trinidad and Tobago 


158. 
Ne m 9,856; United Kingdom 


United States 781; U.S.S.R. 811. 


East Germany 5,921. 
West Germany 579; United Kingdom 


124. 
Norway 114; Netherlands 37. 


Saudi Arabia 1,231; Venezuela 989; 
Nigeria 818. 


Italy 477; United Kingdom 367; 
Trinidad and Tobago 366. 

United Kingdom 158; Netherlands 88. 

United Kingdom 1,580; Netherlands 
1,014; U.S.S.R. 738. 

U.S.S.R. 3, 233; United Kingdom 1,329. 

Netherlands 47; United Kingdom 44: 
United States 42. 

West Germany 31; Netherlands Antilles 
26; United States 21. 


Netherlands 18,748; West Germany 


,8 ° 


iegeleisen, and sponge, powder, and shot of iron and steel. 
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COMMODITY REVIEW 


METALS 


Aluminum.—The 67-percent rise in out- 
put of primary aluminum in 1968 resulted 
from new production facilities completed 
at Sundsvall by Svenska Aluminum 
Kompaniet, a subsidiary of AB Svenska 
Metallverken (SM). Installation of a new 
potline had increased production capacity 
to 50,000 tons annually by yearend 1967, 
and another 10,000 tons of capacity was 
added during 1968. Further modifications 
were expected to raise the total capacity 
to 65,000 tons by 1970. Output capacity 
of the SM foundry at Mánsbo, which pro- 
duces aluminum alloys from scrap, will be 
raised from 7,000 tons to 14,000 tons an- 
nually in 1969 at a cost of about $650,000. 
At the company’s Finspang works a new 
sheet-rolling mill was installed. Recent 
expansions at Finspang have included the 
doubling of rolling capacity for sheet to 
70,000 tons annually, and the first con- 
tinuous casting plant for wide strip in West 
Europe. SM reported that deliveries of 
aluminum products increased by 15 percent 
compared with 1967. 

AB Elektrokoppar, a State-controlled pro- 
ducer of cable and wire, reportedly acquired 
a 25-percent interest in the aluminum 
smelter being built in Bahrain in the Per- 
sian Gulf. 

Imports of alumina increased by 67 
percent in 1968, to 144,000 tons while 
imports of bauxite declined to 41,000 tons. 
Imports of aluminum and alloy ingot 
dropped slightly, while exports increased 
fourfold to 16,000 tons. Trade in semi- 
manufactures was essentially unchanged 
from the 1967 level. 

Consumption of primary aluminum in 
Sweden in 1968 was approximately 62,000 
tons. Total consumption was reportedly 
100,000 tons in 1967, divided between 
various consuming sectors as follows, in 
percent: construction (25), electrical (18), 
consumer durables (15), transportation 
(10), packaging (8), and other (24)? 


Copper.—The 19-percent increase in 
output of mine copper reported in 1968 
was mainly due to initial production of 
ore from the Boliden company's new open- 
pit mine at Aitik, 15 kilometers southeast 
of Gállivare in Norrbotten county. Part of 
the increase also came from increased pro- 


duction at the Adak underground copper 
mine in Västerbotten, which is operated 
by Boliden under a government contract. 
A small share of the overall increase may 
have come from the Tomtebo open-pit 
mine in Kopparberg county, where pro- 
duction of copper ore was doubled in 1967 
by Stora Kopparberg Bergslags AB. 

The Aitik mine and concentrating plant 
began production in September, after a 
construction period of nearly 3 years and 
a total investment of $16.6 million. The 
scheduled rate of production is 2 million 
tons of ore annually, yielding 30,000 to 
35,000 tons of flotation concentrate con- 
taining about 10,000 tons of recoverable 
copper. The operations are highly mechan- 
ized: Only one blast-hole drill, one power 
shovel, one loader and two 60-ton trucks 
are used in the mine; the concentrator is 
equipped with automatic X-ray analytic 
controls; and the total employment is only 
100. The concentrate is smelted at 
Rönnskär, about 250 miles distant. Output 
from Aitik was expected to increase the 
national production of mine copper to 
about 25,000 tons in 1969, more than 50 
percent above the 1968 level. 

The Aitik ore is low-grade, averaging 
0.5 percent copper and containing as little 
as 0.16 troy ounce of silver and 0.01 troy 
ounce of gold per ton. The ore mineral is 
chalcopyrite, associated with small quanti- 
ties of pyrite. The main ore body is 2,000 
meters long and 50 to 200 meters wide. 
Ore reserves, available by open-pit mining 
to a depth of 50 meters, were 30 million 
tons; an additional 120 million tons was 
available by underground mining to a 
depth of 300 meters. The mineralization 
was known to extend to a depth of 600 
meters. 

The Rónnskár Works of Boliden con- 
tinued to account for all production of 
refined copper. About 40 percent of the 
total output in 1968 was derived from 
domestic and imported scrap, and 27 per- 
cent was derived from concentrates pro- 
duced from mines owned by Boliden. 
Imports of concentrate were reduced by 
25 percent while imports of copper matte 
were essentially unchanged, as compared 
with 1967 levels. 


$ Metals Week. V. 39, No. 47; Nov. 18, 1968; 
p. 161A. 
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The Rónnskár works was shut down for 
6 weeks in midyear, for repairs and modi- 
fications to permit an increase of productive 
capacity. Boliden was investing $3.5 mil- 
lion, to raise the productive capacity for 
blister copper to 60,000 tons annually by 
mid-1970. A third converter and a casting 
machine for billets of blister copper were 
being installed. 

Consumption of refined copper was about 
87,000 tons in 1968. Imports increased by 
5,000 tons while exports declined by 10,000 
tons, compared with 1967 levels. 

Complex Ores of Copper, Zinc, and 
Other Metals.—The quantity of complex 
ore mined and processed by the Boliden 
Co. apparently continued to increase in 
1968. Deliveries to company dressing plants 
appeared to be close to 2 million tons, 
compared with 1.8 million tons in 1967. 
A full year's production was realized at 
the Làngdal mine, which began regular 
production in mid-1967 to replace the out- 
put lost when the Boliden mine was closed. 
Increased output was also likely at the 
Kristineberg and Rávliden mines, and the 
Kimheden mine was scheduled to begin 
production during the year. 

In the Kristineberg district, develop- 
ment of the Näsliden deposit was continued 
and full production was to be reached by 
yearend 1969. At the Kristineberg concen- 
trator, trial runs of a computer-controlled, 
onstream mineral analysis system were com- 
pleted in October. The system provides for 
continuous analysis of iron, copper, lead, 
zinc, and arsenic in five streams. Eventually, 
the system will be expanded to handle 14 
streams. Both the Kristineberg and Boliden 
concentrators were being modified, to in- 
crease product quality as well as productive 
capacity. 

Known reserves of complex ore, in de- 
posits owned by Boliden or leased by the 
company from the State, remained at a 
minimum of 30 million tons in 1968. 

Production, by mine, of complex ore in 
1966 and 1967 is shown in the accompany- 
ing tabulation, in thousand metric tons. 

Except for the Falu deposit, owned by 
Stora Kopparberg Bergslags AB, all of the 
mines are owned or operated by the Boliden 
company. All of the mines produce copper 
and zinc, 11 produce lead, several produce 
small quantities of gold, selenium, or other 
metals. Pyrite is an important constituent 
in all but four of the deposits, and in sevcral 
cases the value of recoverable sulfur is 


689 
Production 
Mine 
1966 1967 

Boliden 80 
/«§;ð—⁴ 8 124 124 
Garpenb erg 200 252 
Kankber ggg 17 64 
Kaveltorp III 27 88 
istineb erg 195 212 
l ³ĩð22 m eaaa 69 

ngsele. cl ee 800 
Nüsliden..................- 14 1 
Rakkej aur 97 71 
zee cll acu 163 169 
Ráüvliden.................- 1 16 
Rüvlidmyran............-.- 166 181 
Rudtjebacken.............- 250 251 
Saxberget .............--.- 102 104 
Svärdsj ö 71 74 
Til! 1,807 1,993 

1 Ljusnarsberg. 


Source: Central Bureau of Statistics (Stockholm) 
Bergshantering 1967. 1969, pp. 78-80. 


the determining factor in exploitation of 
the ore. 


Iron Ore.—Production and exports of 
iron ore exceeded 1967 levels largely be- 
cause of the price cut made to sustain the 
Swedish market position in face of increas- 
ing competition from producers of high- 
grade hematite ores and beneficiated ores 
in Africa and South America. Exports in 
1968 increased 25 percent in tonnage to 
nearly 29 million tons but value increased 
only 19 percent to the equivalent of $217.7 
million or averaging about $7.50 per ton 
as compared with $7.85 per ton in 1967 
and $8.90 per ton in 1966. About three- 
fourths of all iron ore exports were destined 
to the European Economic Community 
(EEC). 

Export shipments and domestic deliveries 
in 1968 by the two principal Swedish 
producers, Luossavaara-Kiirunavara AB 
(LKAB) and Trafikaktiebolaget Granges- 
berg-Oxelósund (TGO), were as follows: 


Shipments 
Destinations (thousand metric tons) 
LKAB TGO 

Exports: 
West Germany......... 11,000 897 
United Kingdom........ 8,800 463 
Belgium-Luxembourg.... 7,200 698 
Other; 2, 500 329 
Total... 22m 24,500 2,9717 
Swedish consumers 632 „290 
Grand total 25, 132 3, 667 
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In 1968 Swedish iron ores constituted 
31 percent of iron ores imported by West 
Germany, 25 percent of United Kingdom 
iron ore imports, and 41 percent of Bel- 
gium-Luxembourg iron ore imports. 

Total salable iron ore production totaled 
32.4 million tons in 1968. Deliveries to 
domestic and foreign markets were slightly 
higher than production reflecting a mine 
stock decline of 500,000 tons. About 70 
percent of total production was derived 
from the Kiruna operations of LKAB 
where production reached nearly 21 million 
tons of direct shipping ore and pelletizing 
operations yielded 1.6 million tons includ- 
ing the processing of concentrates from 
the Svappavaara and Malmberget mines. 

LKAB investments totaled $5.86 million 
in 1968 including work on the main haul- 
age level at Kiruna, the installation of the 
350,000-ton capacity pelletizing furnace at 
Malmberget and the continued construc- 
tion of the Allis Chalmers Grate-Kiln type 
pelletizing plant at Svappavaara. Comple- 
tion of this 1.8-million-ton-capacity plant 
in 1969 will raise total LKAB pelletizing 
capacity to 4.5 million tons. 

Exploratory drilling in two deep lying 
orebodies at Luossajarvi and Lappmalman 
was continued by LKAB and at yearend, 
reserves of these properties remained un- 
reported. 

Operations of TGO yielded 3.6 million 
tons of salable product. About 80 percent 
was direct shipping ore and pellets from 
the Grangesberg mine and the remainder 
was pellets and concentrates from the 
Strassa mine. Cold-bonded pellet produc- 
tion from a pilot plant at the Strássa mine 
was reported at 22,000 tons. Results ob- 
tained from this pilot plant have led to the 
construction of a full-scale plant with an- 
nual capacity of 1.5 million to be in 
production by 1970. The Grángesberg and 
Strássa mines operated at full capacity to 
meet increased delivery commitments. A 
new haulage level at 515 meters was placed 
in partial service at Grängesberg, and a 
new central shaft was sunk at a location 
about 700 meters south of the present 
(Grángesberg) main shaft. 

The Stora Kopparberg Bergslags AB 
mine at Vintjarn was operational by fall 
of 1968. The mine can produce sufficient 
ore to provide 100,000 tons of concentrate 
for pelletizing. 

During the year Storgruvan, Norberg, 
Haggruvan, Stollberg, and Tuna-Hästberg 
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mines closed. Total output from these mines 
was 200,000 tons. 

Port facilities at Narvik were under 
24-hour operation to handle increased mine 
output, reaching a record shipment of 21 
million tons in 1968 compared with 16.8 
million tons in 1967. The size of average 
shipments rose from 26,000 tons to 33,300 
tons. Port facilities at Luleà accommodated 
3.6 million tons of iron ore compared with 
2.0 million tons in the previous year. 
Average shipment rose from 13,387 tons 
to 17,490 tons. 


Iron and Steel.—Domestic and export 
market demand for iron and steel acceler- 
ated while market competition forced aver- 
age prices lower than those of 1967. Total 
crude steel production increased by 7.0 
percent; alloy and high carbon steel pro- 
duction, however, registered a 14-percent 
increase. Output of finished steel advanced 
5.6 percent in 1968. 

Exports of finished steel increased by 
6 percent to about 1.4 million tons and 
value increased by 7 percent to $443 mil- 
lion reflecting at least in part the growing 
proportion of high grade steels in export 
(49 percent by value in 1967, 52 percent 
by value in 1968). In contrast, ordinary 
steel constituted the bulk of steel imports 
which totaled 1.26 million tons in 1968 or 
an increase of 8 percent over 1967 levels. 

Apparent consumption of steel in 1968 
was 3.5 million tons, almost recovering to 
the 1966 level from the 3.3 million tons 
recorded for 1967. Steel consumption 
by the Swedish building construction in- 
dustry stagnated but a rising demand from 
the engineering industry more than 
compensated. 


Pig Iron and Ferroalloys.— Nearly half 
of the total pig iron output was derived from 
TGO operations. Oxelósund accounted for 
711,000 tons and Guldsmedshyttan for 
56,800 tons of pig iron and 22,100 tons of 
ingot molds. 

Uddeholms AB announced a new method 
of granulating pig iron eliminating the use 
of molds and resulting in a considerable 
cost savings over conventional means. 
Capital cost is estimated at 20 percent of 
conventional pig casting facilities and oper- 
ating cost is about 33 percent of the con- 
ventional method. The granules have a 
density of 4.5 tons per cubic meter and 
can be transported by conveyor belt. 
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Table 5.—Sweden: Production units, capacity, and output of iron and steel 


(Thousand metric tons unless otherwise specified) 


1966 1967 


Number Capacity Output Number Capacity Output 


Pig iron: 
Blast furnaces. ......... 2... -- L2. Lll. .- 17 
Fele... 8 5 
Hot blast cupolaůaa 3 
Total eai ... Cees and 25 
Sponge iron furnace s 9 
Stecl: 
Bessemer converters: 
16!!l!!l!ͤü ⅛ ͤ KA 8 2 
Basic (Thomas) 3 
Open hearth furnaces: 
MÜ ⁰˙¹wꝛꝓu dy nee es 17 
BFH ĩ˙ðiu»A AAA ⅛ͤ; K ͤ K sa 19 
Electric furnaces: 
))!!! ³ ⅛ ) ³ð!.!A²⁊ðͤ UR 68 
Inducetio nnn 36 
Linz-Donawitz and Kaldoconverterss _- 8 
TOU: ĩ¹A“O %¹w¹AA m K e o 153 


2, 428 2,087 16 2,487 2,248 
168 67 5 162 46 
76 66 8 76 62 
2,672 2,220 24 2,725 2,956 
213 171 9 215 152 
10°. 22225 2 10. 3 

! 860 213 8 160 156 
464 453 18 494 425 
1, 186 1, 030 22 1. 295 1,127 
1,791 1,650 68 1,901 1,620 
204 162 42 229 172 


1 Capacity reported by Svensk Jürnstatistik, (No. 3, 1968) as 180. 
Source: Central Bureau of Statistics (Stockholm). Bergshantering, 1966 and 1967. Table 4:7, p. 47. 


In early 1968 an agreement was con- 
cluded between Guldsmedshyttan, Sura- 
hammars Bruk AB, and Uddeholms AB 
whereby Uddeholm’s ingot mold foundry 
would cease production and the other con- 
tract parties would supply required cast 
steel ingot molds. 

Ferroalloy production by type is shown 
in the following tabulation, in metric tons: 


(Metric tons) 

Ferroalloy 1968 1968 
Ferrochromium........... 54,900 60,800 
Ferroeilicon. .............- 80,400 38,700 
Ferroeilico-chrome. ......- ,2 62,300 
Ferromanganese.__.__._.- 39 , 400 84,800 
Ferroeilico-manganese. ..... 25,300 30,300 
Ferromolybdenum , 200 2,700 
Ferrotungs ten. 100 
Ferrovanadiumm 400 500 

Tot! 208, 800 230, 200 


Steel. Steel plant capacity increased to 
5.6 million tons in 1968 as compared with 
5.3 million tons in 1966; in contrast there 
was a drop in employment to 41,500 from 
47,100 for the same period. Electric arc, 
Kaldo, and Linz-Donawitz (L-D) con- 
verters constituted 73 percent of overall 
capacity by yearend. New installations in- 
cluded a 120-ton electric arc furnace at 
Smedjebackens Valsverk raising annual 


capacity from 170,000 to 250,000 tons. 
A new L-D converter was planned for the 
Fagersta Bruks AB plant. 


During 1968 TGO delivered peak pro- 
duction of 531,000 tons of plate produced 
at Oxelósund. Output of heavy-gage plate 
was 490,000 tons, a 6-percent increase over 
the 1967 output. The increase was at least 
partially attributable to a heavy-gage pipe 
order from the U.S.S.R. Crude steel output 
at Oxelósund was 710,000 tons of which 
more than two-thirds was Kaldo steel. 
An expansion of the Oxelósund Kaldo 
plant was approved and by yearend of 
1969 will enable two Kaldo furnaces to be 
in operation simultaneously. TGO's facili- 
ties at Nyby Bruks AB operated at capacity 
with a 14-percent increase in hot-rolled 
plate production. Cold-rolled sheet output 
increased. by 4.5 percent with marked 
growth expected in 1969 when a cold 
roling mill is operational, raising Nyby 
Bruks AB annual cold rolling sheet capac- 
ity to 40,000 tons from the 1968 level of 
17,000 tons. 


Lead, Zinc, and Silver.—Mine output in 
1968 included 100,400 tons of lead concen- 
trate and 140,300 tons of zinc concentrate, 
both slightly below the levels of 1967. The 
Boliden Co. continued to account for more 
than 85 percent of the total mine output 
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of lead, zinc, and silver as well as smelter 
production. 


In addition to the entire output of pri- 
mary lead, which is based mainly on galena 
concentrate from the Laisvall mine, the 
Boliden Co. exported 21,000 tons of lead 
in concentrates (mainly from mines in 
central Sweden) and in pelletized lead 
dust from the Rönnskär smelter. The com- 
pany also produced an estimated 49,000 
tons of zinc in concentrates and recovered 
another 22,000 tons in the form of clinker 
from the slag-fuming plant at Rönnskär. 
The zinc concentrates and clinker were 
exported, mainly to the Norwegian smelter 
of Det Norske Zinkkompani A/S which 
is owned 50 percent by Boliden. 


Production, by mine, of lead and lead- 
zinc ores in 1966 and 1967 is shown in 
the following tabulation, in thousand metric 
tons: 


Production 
Mine 

1966 1967 
Laisvall...............------ 1,197 1,199 
dsds es 171 194 
meberg..................- 164 177 
Stollberg 115 118 
QUU BRENNEN RDUM 26 40 
Total. c cebe:uicoue—ue 1,673 1,728 


The Laisvall mine, producing only lead 
ore, and the Vassbo mine, producing lead 
ore with small amounts of zinc, were 
owned by Boliden and contained known ore 
reserves totaling at least 30 million tons 
in 1968. Reserve figures for the other mines, 
which produce pu lead and zinc, were not 
available. The Ammeberg mine was owned 
by Bolaget Vieille Montagne: the Strollberg 
mine, by AB Statsgruvor; and the Gräns 
mine, by Avesta Jernverks AB of the Axel 
Johnson Group. 

Boliden was increasing production capac- 
ity for silver in 1968. The increased output 
of metal in 1968 was due mainly to larger 
purchases of raw materials from abroad. 
The company's own smelting materials 
accounted for 50 percent of the total out- 
put, compared with 55 percent in 1967. 

Domestic consumption of refined lead 
increased 5 percent in 1968, to 55,700 
tons, while consumption of slab zinc rose 
17 percent to 35,600 tons. 


NONMETALS 


Cement and Other Construction Mate- 
rials.—Activity in building and construc- 
tion was relatively static in 1968. Aggregate 
sales of building materials were 3 percent 
lower than in 1967. Aggregate investment 
in building and construction rose 2 percent, 
compared with 5.5 percent in 1967, and a 
rise of 4 percent was forecast for 1969. 
Building investment in 1968 declined by 
2 to 10 percent in the residential, commer- 
cial, and industrial sectors while increasing 
about 6 percent in the public sector. 
Residential starts and completions increased 
6 percent but were expected to decline 
about 3 percent in 1969. 

As compared with 1967 levels, produc- 
tion and domestic sales of cement rose less 
than 1 percent, while imports dropped by 
25 percent and exports declined by 75 
percent. Prices were unchanged from 1967 
levels. Output of bricks, porous concrete, 
and drainage pipe declined by 5 to 10 
percent, while output of tiles increased. 

Production capacity for cement in 1968 
was 4,665,000 tons annually. AB Skanska 
Cement, with six plants, accounted for 80 
percent of the total capacity, while a single 
plant at Skovde, owned by AB Gullhógens 
Bruk, accounted for the remaining 20 
percent. The latter company reportedly 
planned to increase output capacity at 
Skovde by 700,000 tons, to 1.7 million tons 
annual by yearend 1969. AB Skanska 
Cement also planned to raise the capacity 
of its Slite plant to 1.2 million tons 
annually. 

Production and rated annual capacities 
of Sweden's seven plants in 1967 were as 
follows, in thousand metric tons: 


Location Produc- Annual 

tion capacity 
Limam mn 716 1, 200 
Skovdee 22+ 850 1, 000 
; ³ͤ K 8 726 750 
Hällek is 583 700 
Stora Vika 405 385 
ee nc oocoo ss Ems 419 880 
Degerhamn.................- 260 260 
eee ae aunak 1 3,959 4,665 


1 Total is less than that shown in table 1. Reason 
not identified. 


Source: Cembureau (Malmö). 


World Cement 
Directory, 1969. 


Fertilizer Materials.—Although no regu- 
lar production of crude phosphate is re- 
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ported from Sweden, apatite concentrates 
are occasionally produced at Vitafors 
(Malmberget) from processing of iron ore 
by LKAB. The most recent reported pro- 
duction was 5,900 tons in 1967, consider- 
ably more than the 1,100 tons previously 
reported in 1963. The concentrates average 
about 15 percent P205. 

Imports of crude phosphate and nitrate 
increased in 1968, to 528,000 tons and 
26,000 tons, respectively. Imports of manu- 
factured fertilizer rose by 22 percent to 
777,000 tons, due mainly to an increase 
of 100,000 tons of calcium nitrate, while 
exports increased by 32,000 tons. 

Sales of nitrogen-phosphorus (NP) 
and nitrogen-phosphorus-potassium (NPK) 
compound fertilizers continued to grow at 
the expense of ordinary superphosphate and 
compounds of phosphorus-potassium (PX). 
Sales of NP and NPK fertilizers by AB 
Fórenade Superfosfatfabriker (FS), the 
largest Swedish producer, increased 28 
percent in 1968 (22 percent in 1967) to 
185,000 tons. Total sales of fertilizer by 
FS were 659,000 tons, valued at $34 mil- 
lion, and included 58,000 tons of super- 
phosphate. The company was concentrating 
production of fertilizer at Landskrona and 
Norrkóping, having ceased production at 
Gaddviken (near Stockholm) in 1966. At 
Landskrona, FS recently completed a major 
expansion of the NPK plant, modernized 
the PK plant, and increased production 
capacity for phosphoric acid. Projects in 
1968 included a new superphosphate plant 
and new crushing and handling facilities 
for crude phosphate. 

Production of nitrogenous and compound 
fertilizers by AB Svenska Salpeterverken 
was estimated at approximately 400,000 
tons in 1968. 

Consumption of plant nutrients in Sweden 
during the 1967-68 and 1966-67 agricul- 
tural years, as reported by the British 
Sulphur Corporation, was 170,000 tons of 
nitrogen in 1967—68 (164,000 in 1966-67); 
118,600 tons of potash (104,600 tons); and 
130,000 tons of phosphorus pentoxide 
(119,000 tons). 


Pyrite and Sulfur.—Despite a slight drop 
in overall production, output of pyrite in 
1968 remained well above the 1966 level. 
A substantial increase in output was ex- 
pected by 1972 as the Boliden Co. con- 
tinued development work at the Kedtrásk 
and Udden deposits in northern Sweden 
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and was expanding productive capacity of 
the Boliden and Kristineberg concentrators. 
Output of pyrite from Boliden-owned mines 
in 1968 probably accounted for more than 
90 percent of the national output, with 
most of the remainder produced by Stora 
Kopparberg Bergslags AB (SKB) at Falun. 

Despite the decline in total production 
and a 50-percent reduction of imports 
compared with those of 1967, production 
of sulfuric acid from pyrite increased. The 
Reymersholm Works of Boliden, at Hälsing- 
borg and Oskarshamm, produced 335,370 
tons of sulfuric acid or 31,000 tons more 
than in 1967. It was not clear whether the 
higher output was due to increased deliv- 
eries of mine concentrates or from utiliza- 
tion of stocks. An additional 143,730 tons 
of acid was produced by Boliden from 
smelter gases at Rönnskär. These outputs 
represented 96 percent of capacity of the 
Reymersholm division and 82 percent of 
capacity at Rónnskár. 

Total productive capacity for sulfuric 
acid was approximately 705,000 tons an- 
nually in early 1968. This capacity was 
based 68 percent on pyrite, 25 percent on 
smelter gas, 6 percent on elemental sulfur, 
and 1 percent on coke-oven gas. The 
Boliden Co. owned or controlled 85 per- 
cent of the total capacity, SXB owned 
about 8 percent, Elektrokemiska AB about 
6 percent, and other companies 1 percent. 

At Hälsingborg, construction of a new 
sulfuric acid plant for Boliden was con- 
tinued by Lurgi G.m.b.H. The plant will 
have an annual productive capacity of 
250,000 tons and was scheduled for com- 
pletion in 1969. The new unit will raise 
output capacity at Hälsingborg to 550,000 
tons annually. When this project is com- 
pleted, Boliden will close older plants now 
operating at Oskarshamm (45,000 annual 
capacity) and at Norrkóping (70,000 tons 
annual capacity). Pyrite is the raw mate- 
rial used at all of these plants. The 
Norrkóping facility was operated by AB 
Forenade Superfosfatfabriker, in which 
Boliden owns a 52-percent interest. 

At Falun, SKB was building a new 
sulfuric acid plant with a production 
capacity of 60,000 tons annually, based on 
pyrite. Completion was scheduled for 1970. 
The company will then close older pro- 
duction units now being operated at Falun 
and Skutskar. 
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Two plants for production of liquid 
sulfur dioxide were also under construction 
in 1968. At Hálsingborg, Boliden was build- 
ing a plant to produce 55,000 tons 
annually, and SKB was installing a 20,000- 
ton facility at Falun. Output of both plants, 
which will be on stream in 1970, is in- 
tended for the pulp industry. Two other 
sulfur dioxide plants, each with an annual 
capacity of 10,000 tons, have been operated 
since 1964 at Bohus and Essvik, respec- 
tively by Elektrokemiska AB and Svenska 
Cellulosa AB. 

Total imports of sulfuric acid, oleum, 
and sulfur dioxide rose threefold to 37,000 
tons in 1968 while exports doubled, to 
65,000 tons. Imports of elemental sulfur 
increased to 149,000 tons, 20 percent more 
than in 1967. Consumption of sulfur in all 
forms was estimated at about 480,000 tons, 
of which about 45 percent was consumed 
by the pulp and paper industry and a 
slightly larger share was consumed in 
manufacturing sulfuric acid. 


MINERAL FUELS 


Coal and Coke.—The increase in output 
of coal in 1968 apparently was related to 
clay-mining operations in southwestern 
Sweden, where coal is recovered as a by- 
product. No coal mines have been operated 
since 1966 when the Nyvang mine was 
closed by Höganäs AB. 

Imports of coal and coke increased by 
3 percent and 6 percent, respectively, from 
1967 levels. The United States remained 
the largest supplier, with 718,000 tons, 
but its share of the market dropped to 41 
percent compared with 46 percent in 1967. 
Shipments from Poland and the United 
Kingdom also declined, as imports from 
the Soviet Union (432,000 tons) and West 
Germany (350,000 tons) continued to 
increase. 

Output of metallurgical coke at the 
Oxelósund steelworks in 1968 rose to 
496,000 tons, of which 22 percent was sold 
on the domestic market. In imports of 
coke, West Germany remained the major 
supplier with 665,000 tons and a 62-percent 
share of the market, compared with 579,000 
tons and 57 percent in 1967. 

Domestic consumption of coal and coke 
in 1966 and 1967 is shown by the follow- 
ing tabulation, in thousand metric tons: 
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1968 
Commodity and Consumption 
co g r : 
1966 1967 
Coal: 
Coke ovens. ............-. 625 706 
Gas works. .............- 690 621 
Thermal 8 40 20 
Railways 15 4 
Industry. FFF 1400 1 467 
Other 120 68 
TOU. ci cuxs conu r 1,890 1,886 
Coke-oven coke: 
Iron and steelmaking...... 21,170 21,262 
nr industry ......--.-- 2 50 250 
er industry. .......... 
C77CC00ͤ 350 251 
esl... 1, 780 1,767 
Gas woke. 
Gas work 85 
Industry 255 214 
GAR m 200 
Total.......-.-2---2--- 545 499 
r Revised. 
1 Includes 50, 000 tons consumed by iron and steel 
indui exclusive of coking plants. 
udes ee Approximately 500,000 tons transformed 


8 OECD SD Paris). Statistics of Energy 1958- 
67. 1969, pp. 220-222 

Petroleum.—All offshore and onshore 
exploration for oil and gas in Sweden will 
be conducted by Oljeprospektering AB, 
a Government-controlled company formed 
by 10 Swedish companies and company 
groups. The major participants were LKAB 
and the State Power Board with shares of 
25 percent each; others included Boliden 
AB, Grängesberg (TGO), Allmänna 
Svenska Elektriska Aktiebolag (ASEA), 
the Oljekonsumenterna (OK) cooperative, 
and the Axel Johnson Group. Although 
foreign companies appeared to be excluded 
from the prospecting company, the Danish 
exploration group (Dansk Undergrunds 
Konsortium), may participate in investiga- 
tions in the Oresund Strait between Sweden 
and Denmark. 

Due to the recent expansion of refinery 
capacity and petrochemical facilities in 
western Sweden, imports of crude oil rose 
47 percent in 1968 to 9 million tons, and 
output of petroleum products was 52 per- 
cent more than in 1967. The Koppartrans 
(AB Svenska Shell) and Syrhaala (Svenska 
BP) refineries near Göteborg accounted for 
most of the increase in production. With 
plants of AB Nynäs-Petroleum, Swedish 
refinery capacity totaled about 11 million 
tons of crude oil per year. An increase 
of about 8 percent in refinery output was 
forecast for 1969. 

The OK cooperative was planning to 
build a refinery on the west coast, with an 
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annual processing capacity of 6 million 
tons of crude oil, but a final decision on 
the timing and site of construction was not 
made by yearend. 

The Stenungssund petrochemical com- 
plex continued to expand. Total invest- 
ments by yearend were $116 million, and 
an additional $40 million of investment 
was expected by 1971. AB Svenska Esso 
was importing 300,000 tons of crude oil 
annually for its cracking plant at Stenungs- 
sund, and was building a new plant for 
service in 1969. 

AB Svenska Shell was completing three 
underground storage chambers for crude 
oil near the Koppartrans refinery. Each 
chamber has a capacity of 100,000 cubic 
meters. The new facilities were in addition 
to three 60,000-cubic-meter underground 
chambers: built at Goteborg in 1967. The 
company also completed a 20,000-cubic- 
meter underground storage unit for lique- 
fied petroleum gas. 

Imports of petroleum products rose 4.5 
percent to 17.2 million tons in 1968, while 
exports more than doubled to 1.75 million 
tons. Oil products accounted for two-thirds 
of Sweden’s energy supply in 1968 and the 
share was expected to increase to 70 per- 
cent by 1975. 

Consumption of gasoline and fuel oils 
continued to increase. The number of cars, 
trucks, and buses rose by 230,000 units 
in 1968, to nearly 2.3 million. New thermo- 
electric plants under construction at Karl- 
shamn, Stenungssund, and Vásteras in 1968 
were scheduled to add 1,180 megawatts of 
generating capacity to Sweden’s power net- 
work by 1970. All of these plants are 
designed to burn fuel oil. Consumption of 
fuel oil for power generation in 1968 may 
have increased to nearly 2 million tons, 
compared with about 700,000 tons in 1965. 

Inland consumption of all petroleum 
products in 1967 and 1968 was reported 
as follows, in thousand metric tons: 


Consumption 
Commodity 
1967 1968 
Gasoline 2, 404 2, 521 
Rd fuels 346 NA 
CCC 229 213 
Distillate fuel oil 15.222 7,606 
Residual fuel oil. ........... : 10,248 
Liqueficd petroleum gas 70 
Refinery fue ll 380 1,484 
ther... lu. c zc nach 771 
Total... 1 19,422 22, 072 


r Revised. NA Not available. 

Source: OECD (Paris). Statistics of Energy 1953- 
1967. 1969, p. 233; Provisional Oil Statistics, 4th 
Quarter 1968. 1969, pp. 15-21. 
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Uranium and Nuclear Energy.—Produc- 
tion of uranium oxide from low-grade de- 
posits in shale was continued by AB 
Atomenergi at Ranstad. The mine and 
plant were dperated at approximately 40 
percent of productive capacity. The Ran- 
stad operation was expected to continue 
for 3 more years, to test the feasibility of 
reducing production costs to more com- 
petitive levels. Production cost at Ranstad 
in 1968 was reportedly about $14 per 
pound of UsOs. The Government was faced 
with the alternatives of exploiting the large, 
but low-grade, uranium resources in the 
Billingen shale at a relatively high cost, 
or stopping production at Ranstad and 
importing the uranium required for the 
power reactors now under construction or 
planned. Uranium requirements were ex- 
pected to be 1,700 tons annually by 1980. 

There were reports of uranium dis- 
coveries in southwest Sweden, north of 
Göteborg and west of Lake Vänern, and 
in Norrbotten county, but no details were 
available. 

The small Agesta nuclear powerplant 
supplied about 19 million kilowatt-hours 
of electricity in 1968, and the equivalent 
of 112 million kilowatt-hours in the form 
of district heating to the Stockholm suburb 
of Farsta. The reactor was shut down 
from March to October, for repairs and 
refueling. Eighty miles southwest of Stock- 
holm, the Marviken powerplant was nearly 
completed. Test running of the reactor 
systems began in October. The reactor was 
scheduled to go critical in late 1969 and 
full power production was expected in 
1970. Construction. of the Oskarshamn 
(Simpevarp) powerplant, 150 miles south 
of Stockholm, was also continued. New 
projects were begun, for a second plant at 
Oskarshamn and for Ringhals I and II 
powerplants south of Góteborg. The types 
of reactors, with net output in megawatts 
of electricity (MWe), installed or planned 
at these localities are shown in the follow- 


ing tabulation: 


Powerplant Reactor MWe Date 

type tica 

$2esta........... HWR 9 1968 
arvi ken BHWR 1 132 1969 
Oskarshamn III. BWR 400 1970 
Oskarshamn II. BWR 600 1974 
Ringhals I. JJ. BWR 760 1973 
Ringhals II PWR 800 1974 


1 Increasable to 196 MWe with superheat system. 
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Thirty-two tons of zircaloy-clad uranium 
dioxide fuel elements, for the core of the 
Marviken reactor, were produced by year- 
end 1968 at the AB-Atomenergi plant in 
Stockholm. The company has produced 
about 100 tons of uranium and UO? fuel 
elements since 1953. The company’s 
commercial division, and the nuclear divi- 
sion of Allmánna Svenska  Elektriska 
Aktiebolaget (ASEA), were merged to 
form a new company, ASEA/ATOM. The 
new firm, owned jointly by the Government 
and private interests, was to take over 
operation of AB Atomenergi's fuel fabrica- 
tion facilities at the beginning of 1969. 
In a related development, a pilot plant for 
production of plutonium-enriched fuel was 
under construction at Studsvik and was 
scheduled for completion in 1969. 
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Electric Power.—Production of electric 
power rose 4.5 percent in 1968, to 56.2 
billion kilowatt-hours (kwhr). While hydro- 
electric plants accounted for 87 percent, 
thermoelectric plants accounted for the 
entire increase in total output and pro- 
duced nearly 7.5 billion kwhr compared 
to the previous high of 5.1 billion kwhr 
produced in 1966. Most of these plants 
burn fuel oil. 

Consumption of electricity increased 9 
percent, to 58 billion kwhr. Industry ac- 
counted for 51 percent of total consump- 
tion. Shares of total consumption, by indus- 
trial sector (in percent), were as follows: 
mining (2.3), primary metals (11.3), non- 
metallic mineral manufacturing (2.1), and 
chemicals including coal and petroleum 
products (7.0). 


The Mineral Industry of Taiwan 


By R. A. Pense! 


Lacking extensive mineral resources, 
Taiwan's mineral industry has concentrated 
increasingly on processing imported raw 
materials to meet national needs. Refining 
crude petroleum, melting steel scrap, and 
processing bauxite and phosphate rock all 
apparently reached new highs in 1968. The 
cement industry, the only sector that uses 
largely domestic materials, also broke 
records. Together with the chemical fer- 
tilizer industry, these processing industries 
had an added value substantially exceed- 
ing the production value of the extractive 
sector. Coal continued to account for three- 
quarters of mine output value, although 
production stagnated and economically 
minable reserves dwindled. 

The fourth 4-year plan (1965—68) was 
successfully completed in 1968 with a gross 
national product (GNP) preliminarily esti- 
mated at $3,809 million * (in 1964 prices). 
This represented a 10.3 percent increase 
over 1967 and brought the average annual 
rate of expansion under the plan to about 
10.5 percent, appreciably above the pro- 
jected rate of 7 percent per annum. The 
extractive sector of the mineral industry 
alone accounted for 1.6 percent of 1968 
GNP. 

Mining and mineral-related manufactur- 
ing contributed production values of $89 
million and $361 million, respectively, to 
the economy in 1968. The former was 
approximately 2 percent below and the 
latter 18 percent above 1967 levels. Pro- 
duction indices of the major elements of 
mining and mineral processing follow 


(19617100): 


Economic sector 1967 1968 

Coal mining 117.5 116.0 
Crude petroleum and natural 

gas production 1,424.9 1,931.0 
Metal mining 107.8 97.2 
Miscellaneous nonmetallic 

mining and quarrying......- 164.2 184.6 
Salt evaporation.............. 120. 68.9 
Basic metals 224.0 236.8 
Nonmetallic produets. 212. 5 242.9 
Petroleum and coal products... 261.9 825.2 

* Estimated. 


In comparison with other sectors of the 
economy, the mineral industry performed 
somewhat poorly under the fourth 4-year 
plan. A much discussed integrated iron and 
steel plant was not started. The total 
amount of steel products manufactured 
during 1968 probably approximated the 
536,000 tons set for that date, although it 
was considerably short of demand. Within 
the fertilizer industry the important targets 
for urea (265,000 tons) and ammonium 
sulfate (455,000 tons) were only 77 percent 
and 84 percent met, respectively. Of the 
two major facilities to be erected for pri- 
mary petrochemical production, the naph- 
tha cracking unit was completed and 
aromatics extraction unit was under con- 
struction; however, apparently only one of 
the projected intermediate products plants 
was finished. Aluminum ingot and sheet 
capacities were expanded beyond their 
respective targets of 20,000 and 18,000 
tons, but power shortages kept them operat- 
ing at reduced levels. Electrolytic copper 
output only reached about one-half the 
5,100-ton forecast. Pyrite production 
reached about two-thirds of the 58,000 tons 
planned. Production of cement, on the 
other hand, exceeded the 3.6-million-ton 
goal by 11 percent. 

The primary fuels sector experienced 
the greatest variances from the plan. Coal 
production leveled off at 5 million tons 
annually, far short of the 6 million tons 
originally set. A second natural gasoline 
plant was under construction as planned, 
but 1968 output of natural gas itself was 
only about 70 percent of the 35 million 
cubic feet targeted. Crude petroleum 
slightly exceeded the production goal of 
320,000 barrels, while output of petroleum 
products was more than twice the 10 million 
barrels projected. A 50,000-barrel-per-day 

1 Research specialist, Division of International 
Activities. 

2 Where necessary, values have been converted 


from New Taiwan dollars (NT$) to U.S. dollars 
at the rate of NT$40.10—US$1. 
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topping unit and a 5,000-barrel-per-day 
hydrodesulfurization unit were completed 
as planned, but a 10,000-barrel-per-day 
hydrocracking unit was not. 

As now outlined, the fifth 4-year plan 
(1969-72) will have as its overall objective 
a /-percent-per-annum GNP growth rate. 
Total plan expenditure is expected to be 
$4,500 million: Domestic capital formation 
will account for $3,800 million of this 
total, international loans $500 million, and 
private foreign investment $200 million. 
Within the private sector of the economy, 
the principal mineral industry project was 
again expected to be an integrated iron 
and steel plant. This plant would provide 
the basis for the development of metal 
products, light machinery, electrical equip- 
ment, and shipbuilding industries. In the 
public sector, the two existing petrochemi- 
cal complexes were to be expanded to pro- 
vide the materials necessary for the growth 
of chemical fertilizers, synthetic fiber, and 
rubber and plastics industries. Major in- 
frastructure schemes include expanding 
present electric power generating capacity 
(1.9 million kilowatts at yearend 1968) 
to 3.0 million kilowatts, increasing port 
cargo handling capacity to 24 million tons 
annually, constructing the northern half of 
a north-south expressway, and building a 
large multipurpose water reservoir. 
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Foreign investment rose sharply again 
in 1968 to total $104 million for the year. 
Continued improvement in the overall in- 
vestment climate and the institution of new, 
simplified, rapid application procedures 
during 1968 were allegedly responsible 
for the 65-percent rise over 1967. Carried 
to completion, the 338 investment projects 
approved by the Government under the 
Statute for Investment by Foreign Nationals 
and Overseas Chinese reportedly could 
employ as many as 51,000 persons. This 
could eventually result in foreign exchange 
earnings of $260 million annually. 

Near yearend 1968, the recently formed 
Asian Development Bank agreed to loan 
the Government-owned Chinese Petroleum 
Corp. $10.2 million to partially finance a 
plant to manufacture ethylene dichloride, 
a petrochemical intermediate. Part of the 
output is to be exported to South Korea, 
in accordance with decisions made at the 
fourth annual economic cooperation meet- 
ing of the Taiwanese and South Korean 
Governments in July to coordinate as much 
as possible their emerging petrochemical 
industries. 

In August the Mining Research and 
Service Organization, an agency under the 
Ministry of Economic Affairs, inaugurated 
a Mining Research Institute. The new In- 
stitute was reportedly established to ex- 
pedite mineral resource exploitation. 


PRODUCTION 


The mineral industry (excluding the 
chemical fertilizer sector) contributed to 
the economy $450 million in 1968. The 
13-percent rise over the previous year's 
value was the result of increased produc- 
tion of mineral fuels, up 24 percent to 
$233 million; and nonmetals, up 15 percent 
to $155 million. Output of metals dropped 
16 percent to $62 million. 

Among mineral fuels quantitative output 
from petroleum refining, the most impor- 
tant of the fuel-producing sectors, climbed 
almost 30 percent. This was principally in 
response to greater indigenous demand for 
residual fuel oil. While production of the 
significant coal sector did not increase, the 


relatively minor crude oil and natural gas 
producing sectors apparently posted 71 
percent and 34 percent rises, respectively. 

The most important factor in the in- 
crease in nonmetallics value was probably 
the expansion of cement production: 
Domestic demand was apparently suffi- 
ciently strong to overcome an appreciable 
drop in the previous high level of exports 
and to spur an 11-percent jump in output. 

The fall in metals value was the result of 
a production decline in late 1968 from the 
key iron and steel rolling sector, which was 
allegedly hit hard by accelerated Japanese 
product imports. 


THE MINERAL INDUSTRY OF TAIWAN 699 
Table 1.—Taiwan: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1964 1965 1966 1967 1968 
METALS 
Aluminum: 
Aluminn aa 43,000 42, 000 42,000 42,000 42,000 
S/ ³ĩðAAAſ ³ ͤ sued na 19,372 18,912 17,217 15,440 20,020 
8 S ³o»³A %⅛ - kr ⁵⁰ e eser E 8,104 9,287 9,422 10,398 9,402 
opper: 
Ore, 0.44 to 0.70 percent Cu 119,973 114,191 189,290 85,014 NA 
Mcd 12.0 to 16.3 percent Cu..... 9,291 10,813 9,302 10,658 e 10,700 
MCN tephra 8 1,738 e 1,900 e 2,500 e 2,300 e 2,800 
Electrolytic easel cetyl ences het es 1,887 2,189 2,411 8,001 2,542 
Gold-copper ore thousand tons 200 218 220 263 NA 
Old Of6. sooo xx ee ee 1,488 1,581 2,848 2,941 NA 
Refined gold troy ounces.. 719, 376 r 85,270 r 45,867 r 35, 563 20,994 
Iron and steel: 
Iron ore: 
Limonite, 30 to 40 percent Fe 1,021 5,633 8,444 2,720 NA 
Magnetite, 50 percent Fe........... 5,877 8,852 10,121 9,879 NA 
PCC ( Ss sce ee thousand tons 62 72 71 85 76 
Steel ingots and castings. ........ do.... 300 440 300 250 e 250 
Rolled steel ee 260 885 320 430 * 400 
Ser thousand troy ounces.. r 67 r 96 r 87 r 127 77 
NONMETALS 
Asbes tos 477 801 654 572 * 1,200 
ement_._._...-...__-.--.. thousand tons 2,955 2,444 3,112 r 8,487 3, 998 
Clays: 
Ceramic and pottery do 40 47 55 57 NA 
lll. cocci do.... 3 e4 4 4 NA 
Used in cement do- 471 550 620 684 NA 
Brick and tile................... do 500 e 718 820 830 NA 
ee ud enc do.... 1,014 1,814 1,499 1,525 NA 
Dolomite, 19 percent Mg do.... 83 51 52 57 79 
Gypsum, 75 to 96 parent gypsum do 17 28 8 r 16 6 
Lie... y onere do.... 91 103 107 93 130 
Limestone Pe ea eae E NEN MORGEN do.... 8,717 4,076 5,167 5,727 NA 
Pyrites, 25 to 45 percent 33... — 46 39 42 39 39 
);; ⁵ðZĩÄĩd A ĩ A 8 — 602 560 411 517 311 
Sand, gl aas 0 94 115 125 126 NA 
Sulfur: 
Refined, 97 to 99 percent S. 38833. 6,492 4,495 4,595 8,425 NA 
Contained in pyrites 17,081 16, 000 16, 900 e 14,920 NA 
Recovered from refinery gases, 99 percent 8 2,825 2,386 2,375 3,065 NA 
Tale, mostly soapstone grade. - thousand tons 1 1 29 41 29 
MINERAL FUELS 
Carbon black«k kd 197 637 460 495 NA 
Coal, subbituminous to bituminous 
thousand tons 5,028 5,054 5,015 5,078 5,014 
Coke: 
Coke oven and beehive (including semi- 
coke)...............- thousand tons 208 211 r 205 e 207 e 206 
Gas plants.. do 42 46 r 52 e 45 e 50 
OCA accen ·⁰·¹1 Sida EE do 245 257 257 252 256 
Natural gas million cubic feet. 6,322 11,557 15,507 18,616 24,871 
Petroleum: 
Crude thousand 42-gallon barrels 61 131 226 246 421 
Refinery products: 
Gasoline do 2,170 2,244 2,789 2,889 8,031 
Kerosine_-..........-._-.-- do 246 189 218 162 62 
, 0.0-0- do 1,990 1,678 2,072 r 2,208 2, 000 
Distillate fuel oil. do 1,724 2, 166 2,954 3,039 3,337 
Residual fuel oil. do 3,937 5, 853 7,414 7,092 11,258 
FEB!!! A do 245 825 483 626 747 
Lubricant oils and feedstocks doo 97 540 603 681 
* Estimate. r Revised. NA Not available. 
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TRADE 


Preliminary data for 1968 commodity 
trade indicate new highs for both imports, 
up 12 percent to $903.3 million, and ex- 
ports, up 25 percent to $800.2 million. 
Total minerals trade, however, decreased, 
principally owing to decreased shipments 
to South Vietnam. Increasingly unsettled 
economic conditions, coupled with further 
cutbacks in the U.S. Commercial Import 
Program under which U.S. funds were 
used to finance commodity imports, forced 
South Vietnam to reduce its high imports 
of Taiwanese iron and steel products, 
cement, and manufactured fertilizers. Total 
mineral exports fell about 19 percent and 
constituted only about 6 percent of all 
1968 product exports, a decrease from 
the 9 percent contributed in 1967 and 
10 percent in 1966. 

Mineral imports in 1968 showed a 
modest 4 percent increase over the previous 


year. However, their portion of all com- 
modity imports dropped to approximately 
19 percent, compared with 20 percent in 
1967 and 24 percent in 1966. Increased 
1968 imports of crude petroleum and petro- 
leum products, needed to meet growing in- 
ternal demand, were partially offset by re- 
duced amounts of imported iron and steel 
products. A significant portion of these were 
unfinished products processed further before 
export, mainly to South Vietnam. Imports 
of iron and steel scrap continued to decline 
as the indigenous steel industry turned in- 
creasingly towards ship dismantling as a 
source of scrap supply. The expanding 
fertilizer industry further cut down the 
amount of foreign exchange needed to 
purchase imported manufactured fertilizers. 
Table 2 shows this overall trend and the 
changes in the major components of 
Taiwanese mineral trade in 1966—68. 


Table 2.—Taiwan: Value of export and import commodities 


(Million dollars) 
1966 1967 1968 v 
BXPORTS 

Mineral commodities: 
/ ⁰· ii ames EE E EP 2.0 1.7 1.8 
Iron and steel products 15.8 17.7 12.0 
Other metals and alloys (mostly aluminum)..............- 4.7 8.9 5.4 
frre... ðͤ ⁰⁰y y ed dra dts 18.7 18.4 18.9 
Manufactured fertilizers.......... 22 2L c cL ccc cca cre 8.4 6.7 8.9 
Petroleum products (mostly lubricant feedstocks) 8.4 5.0 5.7 
Ü set ce eee hen .. a eee ou 5.2 4.7 4.5 
§êéÜ2?ũ ↄ ↄ T(Cͥ ⁵ ↄ A ĩ NE 53.2 58.1 47.2 
Other eommodi ties 483.3 588.8 753.0 
ee ³ðVLu due dmg 536.5 641.4 800.2 

IMPORTS = 

Mineral commodities: 
Iron and steel 8Crap..... -2-22-2022 18.0 10.0 9.3 
Iron and steel products 52.6 63.4 58.1 
Other metals and alloy ss 12.8 16.1 16.6 
j o DNE e M NOR TUMOR et COME ENCORE 4.1 10.8 8.6 
Manufactured fertilizers.......... LL c cca cs Leere s ae 5.0 8.4 2.9 
Petroleum and products (mostly crude oil) 47.1 e 45.0 58.1 
M ³·Ü¹AA Hc ³⁰mqjm ee Soca icta E 15.4 e 13.9 15.4 
Totali: eh eit ei eek LE eae ceases 150.0 * 162.6 169.0 

Other commodities............. ccc cssc css ee c ssa e sss 474.2 * 646.0 734. 
Total im ports 624.2 808.6 908.8 
Estimate. P Preliminary. 
1 Total of listed figures only. 


In December the government announced 
the imposition of import restrictions on 
heavy and medium steelplates. Increasing 


imports of these items from Japan had al- 
legedly been causing distress in the rolling 
sector of the Taiwanese steel industry. 
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Table 3.—Taiwan: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
METALS 
luminum and alloys, all form 6,671 4,552 South Vietnam 2,702. 
' Copper, ore and concentrate 15,407 15,669 All to Japan. 
i Iron and steel: 
e ß Ue E 9,705 4,235 South Vietnam 4,155. 
Ferroalloys__....-........_...--.--.- 2,802 1,339 South Vietnam 554; Japan 265. 
Semimanufactures.... . thousand tons 116 186 South Vietnam 77; "Thailand 26. 
NONMETALS 

Cement: 
Po TTT thousand tons.. 1,198 1,122 South Vietnam 854: Thailand 151. 
!A ] AA ee do 15 8 South Vietnam 4; Philippines 3. 

Fertilizers, manufactured: 
Nitrogenous-_-__............---- do.... 81 68 South Vietnam 36; India 17. 
Other, n. e... do- 1 16 South Vietnam 14. 

dJ 88 do 130 17 Ryukyu 5; Malaysia 5; Hong Kong 4. 

MINERAL FUELS 

h) tac cue ck ien us 15,476 8,180 Philippines 4,830; Singapore 1,555. 

Petroleum 3 products: 
Gasoline thousand 42-gallon barrels 37 87 All to Thailand. 
Lubricants and feedstocks....... do.... 171 349 Japan 198; Hong Kong 97. 
Pitch and asphalt do 110 168 South Vietnam 81; Singapore 31. 
f/ ⁰ e peeccuc aT AE do.... (1) 46 "Thailand 13; Philippines 11. 


1 Less than 14 unit. 


Source: Chinese Maritime Customs, Statistical Department, Inspectorate General of Customs (Taipei, 
Taiwan). The Trade of China 1966 (pub. 1967), 507 pp.; 1967 (pub. 1968), 868 pp. 


Table 4.—Taiwan: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
Aluminum and alloys: 
e ß uuu 2 90,8348 108,847 Malaysia 102,856. 
auct racc cu 8 , 184 ,854 Hong Kong 1,243. 

Unwrought and semimanufactures 1,740 4,410 United VI 2,8949; Japan 1,475. 
Copper and alloys, all forma 4,881 8,618 Japan 3,3 
Gold bullion.................- troy ounces 285, 567 345,781 United Kingdom 828,831. 
Iron and steel: 

ad p concentrate... thousand tons 107 68 Nearly all from Malaysia. 

Ss masecudae ðͤ v do r 288 218 United States 93; Hong Kong 40. 

Pi ton FUE ace . 8 2,664 8,900 All from Japan. 

Ferroalloy sss 14,690 22,251 Japan 18,778; United States 2,456. 

Ingots and other primary forms 14,527 49, 598 Australia 40, 422; West Germany 6,164. 

Semimanufactures thousand tons 31 374 Japan 295; Australia 28. 
Lead and alloys, all form 8,736 5,454 Australia 3 „656; United States 1,126. 
3 ne ee onere 2,226 1,820 Japan 1, 670, 

ereur/ lcrlorec an 76-pound flasks 928 943 Mexico 570; Peru 185. 
Nickel and alloys, all forms - 188 152 Cana : 

in and alloys, all form long tons 887 828 Malaysia 309. 
Titanium diox idee 2,327 2,798 Japan 1, 456; Australia 753. 
Zinc and alloys, all form. 7,093 10,912 Canada 8, 737; Australia 8,562; Japan 
9 e 
NONMETALS 

Abr es esdesE 1,285 1,427 Japan 1,179. 
des ſ”ſsösös ses 2, 366 2,682 Canadi i 1, 121; Republic of South Africa 

Crude: Phosphatie Lond thousand tons.. 1 159 e 155 Morocco 110. 

Nitrogenous do 68 172 Nearly all from Japan. 

Po ; ꝶ T i do- 32 95 Canada 32; Uni States 30. 
rr és 2,1794 2,002 South Korea 1,948. 
Gypsum..................- thousand tons r 76 62 Australia 40; Cyprus 10. 
Sl.. E do.... 69 166 United States 69; Mexico 48; Canada 48. 

MINERAL FUELS 
CORB. cuauasleizossunbduaddu E do 9 12 Australia 9; Republic of South Africa 8. 
Petroleum: 
Crude...... thousand 42-gallon barrels.. 19,202 18,250 Mainly from Iraq and Kuwait. 
Refinery products: 
Fuel oil................... do.... 1,241 858 Mainly from Kuwait. 
Lubricant?s do 190 202 Japan 129; United States 64. 
A a S ene eh On APSO do.... 130 143 United States 89. 
e Estimate. r Revised. 


Source: Chinese Maritime Customs, Statistical Department, Inspectorate General of Customs (Taipei, 
Taiwan). The Trade of China 1966 (pub. 1967), 507 pp.; 1967 (pub. 1968), 863 pp. 
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COMMODITY REVIEW 


METALS 


Aluminum.—In October the Taiwan 
Aluminium Corp. (TALCO), the country's 
Government-owned and only fully inte- 
grated aluminum concern, brought hot 
and cold rolling units into operation. The 
hot mill, consisting primarily of a two- 
high reversing stand, produces plates up to 
1,900 millimeters wide and strip up to 
1,320 millimeters wide. The cold-rolling 
unit, comprising a four-high reversing stand 
and a two-high nonreversing stand, makes 
strip as wide as 1,270 millimeters. During 
the year, TALCO also contracted with 
Kawasaki Dockyard Co., Ltd., of Japan 
for the installation of a new $611,000 
alumina unit with a 140-ton-per-day out- 
put capacity. Using a cyclone-type, sus- 
pension preheating unit and a shaft drier 
instead of the conventional rotary kiln, the 
facility was intended to increase TALCO's 
present 42,000-ton-per-year alumina capac- 
ity. Bauxite from Malaysia was the princi- 
pal raw material for operations. 


Copper.—Mines in the Chinkuashih area 
of northern Taiwan again produced a rela- 
tively substantial amount of copper ore. 
A large part of this was concentrated and 
shipped to Japan (16,452 tons in 1968). 
The remainder was electrolytically refined 


by about six indigenous companies; the 


largest of these by far was the Taiwan 
Metal Mining Corp. The Taiwan Power 
Company and local electric wire manu- 
facturers were the major consumers of this 
metal and of the 1,600 tons recovered 
from scrap and the 4,979 tons of imported 


copper. 


Iron and Steel.—Plans for the establish- 
ment of a 1-million-ton-per-year integrated 
steel plant were postponed for at least 2 
years in 1968. Sufficient capital could not 
be obtained to begin even the first (rolling- 
mill) stage of the three-phase, 10-year 
plant construction scheme proposed by a 
consortium of three Japanese builders. Ris- 
ing costs and insufficient indigenous steel 
demand were also cited as factors in the 
delay of the project, although it will prob- 
ably be included in the final version of the 
new 4-year plan. 

Meanwhile, two-thirds of Taiwan’s de- 
mand for steel continued to be met princi- 
pally by about 20 small electric-arc-furnace 


operations, using mostly scrap derived from 
ship-dismantling yards, and approximately 
50 rolling mills. The largest single pro- 
ducer was the Government-owned Chung 
Hsing Steel Mill (formerly Tang Eng 
Iron Works) which during the year moved 
its activities from central to suburban sea- 
side Kaohsiung. This completed a short- 
term, three-stage plant modernization and 
expansion program partially financed by 
Japanese loans with technical assistance 
provided by Yawata Iron and Steel Co., 
Ltd., of Japan. Steel-producing facilities 
here include a new 30-ton Heroult-type 
electric furnace and two older 10-ton 
electric furnaces. Newly installed, Japanese 
rolling equipment includes a wire rodmill 
(capacity of 5,000 tons monthly of prod- 
ucts), a 43-centimeter-wide bar and angle 
mill (capacity of 4,000 tons monthly), and 
a 66-centimeter-wide structural shape mill 
(capacity of 8,600 tons monthly). Chung 
Hsing was expected to initially produce 
about 144,000 tons per year of steel and 
steel products at its new works and to 
employ about 2,800 workers. 


NONMETALS 


Cement.—Eight of the approximately 12 
cement manufacturers reached a 3-year 
agreement in early 1968 to regulate pro- 
duction and exports. One of the problems 
allegedly solved by the accord was the 
recurrent shortages of cement experienced 
in northern Taiwan, the principal con- 
suming area. Producers, located mostly in 
the southern part of the island, had been 
reluctant to ship cement to the north 
when foreign markets were available. 
A joint exporting company—the China 
Cement Trading Corp.—was formed to 
handle exports on a quota basis. The in- 
dustry’s own 1968 output target of 4.4 
million tons—2.8 million tons for domestic 
consumption and 1.6 million tons. for ex- 
port—was not met, although the original. 
government-set target of 3.6 million tons 
was easily exceeded. 


Pyrites and Sulfur. Production con- 
tinued to dwindle from Taiwan's limited 
pyrite reserves, estimated at about 2.2 
million tons at the beginning of the year. 
The largest part of output was either 
"black ore" pyrite from the Chihsingshan 
area or flotation concentrate from the 
Chinkuashih area. Most of the pyrite, as 
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well as the bulk of the refined sulfur and 
sulfur recovered from gases at the Kaoh- 
siung refinery of the Chinese Petroleum 
Corp. (CPC), were consumed by manu- 
facturers of chemical fertilizers. The largest 


portion of sulfur needs, however, were 
imported (65,905 tons in 1968). 


MINERAL FUELS 


Coal.—Output continued to stagnate at 
the 5-million-ton level. It fell short of the 
revised 5.2-million-ton target for the year, 
and appeared unlikely to make any signifi- 
cant future contribution towards meeting 
Taiwan's growing energy needs. 


Natural Gas.—Development of the coun- 
trys 960 billion cubic feet of proven gas 
reserves continued in 1968. The Toufen 
industrial park in the northwestern part of 
the island, selected as a site for Taiwan's 
northern petrochemical complex, was being 
expanded to 116 hectares to accommodate 
new natural gas consuming installations. 
A natural gas processing plant, capable of 
treating slightly over 100 million cubic 
feet daily of natural gas and extracting up 
to 300,000 barrels annually of gasoline, as 
well as substantial amounts of liquefied 
petroleum gas, was under construction at 
the Tiehchenshan field in the same vicinity. 
This plant is in addition to a similar but 
much smaller unit now functioning at the 
nearby Chinshu field. Taiwan’s second 
nitrogenous fertilizer plant came on stream 
near midyear at Hsinchu in northwestern 
Taiwan. Reported production capacity was 
150,000 tons annually of ammonia, 100,000 
tons of urea, and 140,000 tons of ammo- 
nium sulfate. The Chang Chun Petrochemi- 
cal Co., Ltd., ordered its second methanol- 
producing plant (130-ton-per-day capacity) 
from Power-Gas Corp., Ltd., of United 
Kingdom. 

Petroleum.—Although production of do- 
mestic crude oil increased 71 percent in 
1968, the new output was apparently still 
less than the yearly increase in domestic 
consumption; total production remained 
insignificant compared with crude oil im- 
ports. To increase reserves, the Government- 
owned CPC supplemented its active on- 
shore drilling program by adding two new 
drilling rigs to its previous eight and began 
offshore investigations. Particular emphasis 
was placed on prospecting off the north- 
western shore of the island where oil-bear- 
ing formations of the Tiehchenshan field 
were believed to extend. During midyear 
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a joint Japanese-Taiwanese seismic refrac- 
tion survey was completed, for which the 
Japanese contributed one-third of the ex- 
pense in the form of technical assistance 
and equipment. This was to be followed by 
a program to prepare seismic and air gun 
refraction profiles; U.S. and West German 
technical assistance was to be obtained for 
this second-phase work. The entire project 
is being sponsored and assisted by the 
Economic Commission for Asia and the 
Far East of the United Nations. 

Civilian demand in 1968 for products, 
including bunkers, was estimated in late 
1967 to include 13,080,000 barrels of re- 
sidual fuel oil, 2,720,000 barrels of distillate 
fuel oil, 2,250,000 barrels of gasoline, and 
1,120,000 barrels of other products. Of the 
19,170,000-barrel total, industry was ex- 
pected to consume 61 percent (mostly 
residual fuel oil) ; transportation, 26 percent 
(largely distillate fuel oil and gasoline); 
fishing fleets, 10 percent; and residential 
and commercial heating and lighting, the 
remaining 3 percent. 

With the addition near midyear of 50,000 
barrels-per-day of new capacity, CPC 
boosted crude oil processing potential at 
the country’s sole refinery at Kaohsiung 
to about 110,000 barrels daily. Other ex- 
pansion schemes underway or planned in- 
cluded the raising to 15,000 barrels daily 
of both catalytic reforming capacity (about 
8,000 barrels daily in 1968) and hydro- 
desulfurization capacity (approximately 
9,500 barrels). Despite these steps towards 
self-sufficiency in petroleum processing, a 
deficit continued to exist in residual fuel 
oil owing to rising power generation needs. 
China Gulf Oil Corp.’s 1,500-barrel-per- 
day lubricating oil plant produced suffi- 
cient products to meet lubricant require- 
ments and to export a substantial share of 
its output. Some consumers, however, still 
preferred to import lubricants for price 
and quality reasons. 

Taiwan’s southern (petroleum-based) 
petrochemical complex, located near the 
Kaohsiung refinery, was expanding. CPC 
was planning to build a 26,400-ton-per- 
year plant producing ethylene dichloride, 
an important petrochemical intermediate. 
Using ethylene gas piped from CPC’s nearby 
naphtha cracking unit as raw material, the 
installation would join the present poly- 
ethylene manufacturing plant of Taiwan 
Polymers Corp. in the complex as a pro- 
ducer of second-stage petrochemicals. 
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The Mineral Industry 
of Thailand 


By A. F. Grube! 


Thailand's economy in 1968 resumed its 
rapid expansion after a slight setback caused 
by drought of 1967. Preliminary estimates 
for 1968 indicate more than an 8-percent 
growth in the gross national product at 
1962 prices. 

During 1968 the Thailand Board of 
Investment issued certificates for 113 new 
enterprises and for the expansion of five 
operating enterprises. These new businesses, 
when and if they proceed with their in- 
vestments, will involve an outlay of about 
$160 million in a variety of projects, in- 
cluding petroleum exploration, manufac- 
ture of tires and textiles, and food process- 
ing. United States investors committed 
themselves to eleven jointly owned and 
five wholly United States-owned ventures 
totaling $48 million, of which U.S. in- 
vestors will supply $36 million. Oil ex- 
ploration will account for $19.5 million of 
this total. 

During the year a proposed petroleum 
income taxation bill was submitted by the 
Ministry of National Development to the 
Council of Ministers. The more important 
provisions state that profits shall be split 
on a 50—50 basis between the Government 
and the company, and that the royalty on 
oil or gas produced shall be 12.5 percent. 

In 1968 some 50-odd companies, includ- 
ing nine international companies, sub- 


mitted applications for offshore tin mining 
concessions. Three additional unnamed 
companies were reported to have been 
granted 34 offshore tin concessions measur- 
ing 14 square kilometers each. All the 
areas granted were in the bays of Phuket 
and Takuapa. 

Consumption of electric power was 2,540 
million kilowatt hours in 1968, an increase 
of nearly 30 percent over the 1967 level. 
During the year the Yanhee Electricity 
Authority was constructing a 200,000 kilo- 
watt thermal power plant in Thon Buri, 
and planned to add another plant capable 
of using nuclear energy. The Authority 
also added two new generators at the 
Yanhee dam capable of adding 150,000 
kilowatts per year to the electrical output. 
The Provincial Electricity Authority ob- 
tained a loan of $5 million from West 
Germany in 1968 for the construction of 
transmission lines linking various districts 
of 14 provinces. In August the Thailand 
Senate passed a bill merging the Yanhee 
Electricity Authority, the Lignite Author- 
ity, and the Northeast Electricity Authority 
into a single Electricity Authority to re- 
duce production costs. 


1 Industry economist, Division of International 
Activities. 


PRODUCTION 


Despite a decline in world tin prices and 
inauguration of tin export controls in 
September 1968, Thailand's tin production 
increased sufficiently to maintain the coun- 
trys position as the free world's third 
largest producer. Tin production continued 
to account for over 50 percent by value of 


total Thailand mineral production. 

Iron ore barely maintained its position 
as Thailand's second most valuable mineral. 
Production of fluorspar, which continued 
its rapid advance during 1968, nearly 
equaled the value of iron ore. Other 
minerals which registered substantial im- 
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provement during the year included gyp- result of the increased output of the Thai 
sum and cement. Output of petroleum Oil Refining Company, Ltd. refinery at 
products also increased, primarily as a  Sriraja. 


Table 1.—Thailand: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
METALS 

Antimony: 

Qo. HESS . m 2,819 2,502 r 2,894 2,280 421 

Mine output, metal eontentt 1,269 1,130 1,068 1,026 

JC•d00 ũ T. LM AE 258 173 213 129 880 

ChromitB.. i-i ..cnisezehucluisondeec viu Jain Aii ß 21000 —— 
( ⁵⅛˙²¹ i. ]³Ür.d1A1. ¶⁰õydd y y Dd - tre E LE 46 40 
Iron and steel: 

Iron ore 55 percent iron thousand tons... 191 750 692 549 500 

Pig i. 8 do 2 6 40 

Steel 8865 and casting do 4 7 5 3 NA 
Lead, mine P Eae eiae 8,656 5,681 6,871 3,477 2,720 
Manganese 


attery grade, 75 percent manganese dioxide. 
Metallurgical grade, 46-50 percent man- 


ganese diox idee 
Chemical grade, 75 percent or more man- 
ganese dioxideeeeẽ ee ee 
 Tin-in-concentrate „ long tons 
Met! cecdécces ce: do.... 
Tun Ta concentrate, 65 percent tungsten 
öÜĩ§5é?qö ESA E E E eura eU 
Zine, mine (in lead zinc ore 5 
enn; Reim 
NONMETALS 
FHI!Cõĩ˙.ꝛm d 
„ ol ee dca thousand tons 
. 80 to 85 percent calcium fluoride 
CCCCC0G00C0T0T0T0T0Tͤf thousand ono 
Salt, sea 85 to 90 percent sodium chloride 
thousand tons *.. 
Tale and related materials: Pyrophyllite 
Coal, lignite thousand tons 
Petroleum: 
Crude thousand 42-gallon barrels 
Refinery products:! 
Gasoline and naphthas.......... do.... 
5 EE Ep do 
IJ!l!ͤͥͤͤ 8 do 
Distillate fuel oil do.... 
Residual fuel oil do.... 
1 Ollizo. ue 8 doces 
t sau a Sa Led dE 93 
Lique 92980 petroleum gas do 
TT E A V0 do 
/// poud do.... 


8,118 4,069 7,459 9,145 5,855 
7,742 29,259 63,093 69,420 35,218 
200 100 S0. cedeseus 


15,597 19,047 22,565 722,490 28,678 
r 38 r 5,548 717,062 1 26, 634 24, 662 


397 512 r 520 r 839 985 
1,380 2,110 2400. l5.2e252 gx cnuces 
SJq7F .. ᷣ DuededE 1,530 3,220 
— NA NA 224 e 225 
1,060 1,249 1,488 1.787 2,965 
63, 538 51, 829 48,027 133,152 245,097 
41, 900 11,240 89,629 »89 128,094 
„058 1, 105 1,162 1,214 1,624 
190 188 200 110 150 
SSG -—„ê‚[Anrl,l 18 8,368 
104 125 171 885 805 
r 18 14 14 r 14 26 
NA NA 3, 785 3,214 3,357 
NA NA 111 562 992 
NA NA 1,677 1,864 1,197 
NA NA e 4,707 4,987 5,405 
NA NA 4,242 3,910 5,127 

NA NA 16 
NA NA 440 767 408 
NA NA 65 147 756 
NA XT ³ 8 


2,961 11,337 15,042 14,998 17,305 


Estimate. r Revised. NA Not available. 


1 Thailand’s first commercial refinery went on stream in late 1964. 


TRADE 


The value of Thailand mineral commod- of mineral commodity trade registered a 
ity trade reached a new high of $345 substantial improvement, with the adverse 
million in 1967, while total trade, exclusive balance being reduced from $139 million 


of military supplies, was $1,815 million. 


in 1966 to $103 million in 1967. 


Thailand's balance of trade, however, re- Thailand's principal 1967 mineral ex- 
mained adverse, with the negative balance port continued to be tin, valued at $65 
increasing to $389 million as compared million, or nearly 54 percent of total 
with $220 million in 1966. The balance exports. Iron ore and petroleum product 
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exports, excluding petroleum bunkers, were 
second. Iron ore exports were valued at 
$4 million, and petroleum products at $3.7 
million. 

Imports of mineral fuels valued at $76 
million were replaced in importance by 
imports of semimanufactured iron and steel 
products valued at $86 million. Japan was 
the major source of semimanufactured iron 
and steel products. The Middle East coun- 
tries were the major suppliers of crude oil, 
with India, Indonesia, and Kuwait provid- 
ing most of the refined products. 

The following tabulation summarizes 
Thailand's mineral and total trade for 1966 
and 1967, excluding trade in military 
supplies: 
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Value Mineral 
(million dollars) commod- 
ities’ 
Mineral Total share of 
commod- trade total 
ities (percent) 
Exports 
1966.......- 87 705 12.3 
1967.......- 121 718 17.0 
Imports: 
1966 .......- 226 925 24.4 
1967 224 1,102 20.3 
rage balance: 
1966. ......- —189 —220 XX 
1967 —108 —889 XX 


XX Not applicable. 


Table 2.—Thailand: Exports and reexports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
METALS 
Antimony ore and concentrate 8,197 2,778 West pea 2,093; Belgium 224; United 
| tates 1 
Iron ore - thousand tons 720 496 All to Japan. 
Lead ore and concentrate 2,405 9,188 N etherlands 6,990; United Kingdom 1,400; 
Belgium 793. 
Manganese ore and concentrate 66,453 80,353 Japan 71,001; Taiwan 7,787; Hong Kong 
Tin: 
Ore and concentrate long tons.. 1,285 108 All to Japan. 
etül. Ss a ree ee do. 17,315 26,572 United States 17,501; Netherlands 6,490; 
West Germany 1, 776. 
Tungsten ore and concentrate 817 888 J Te 292; N etherlands 219; United Kingdom 
6 
NONMETALS 
FFCõ·;¹«24 45,428 33,817 Virtually all to Malaysia. 
Feldspar, fluorspar and eryolite 78,670 125,752 Japan 119,945; India 4, 586. 
Sall... ok ee eee thousand tons 85 88 Malaysia 60; Singapore 22. 
MINERAL FUELS 
Manufactured gas 33 eccl. 
Petroleum: 
Crude thousand 42-gallon barrels..  ...... 119 All to Singapore. 
(reexports). 
Refinery products: 
Gasoline 
thousand 42-gallon barrels.. r 74 121 Singapore 106; Laos 15. 
Kerosine and jet fuel do.... r 8 5 All to Laos. 
Distillate fuel oil......... do r 10 82 Singapore 45; Laos 2 
Residual fuel oil..........do.... 71,577 920 Singapore 798; India 52 West Germany 25. 
Lubricants. ............- do.... 1 80 India 27; Laos 
Other secession ees do.... 14 1783 South Vietnam 132; Indonesia 25; Japan 13. 
Pot, annnak do.... 11,702 1,331 
Bunkers . do...- 215 169 XX 
t Revised. XX Not applicable. 


Source: Thailand Department of Customs. 
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Table 3.—Thailand: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
METALS 
Aluminum, metals and alloys: 
Unwrought........- cS 8,915 4,571 vn States 3,316; Canada 985; Hong Kong 
Semimanufactures 2, 804 8,0638 sapaa 1,612; West Germany 469; Switzerland 
Copper and alloys: 
Unwrought......-.------.---e--- 455 370 United States 299: United Kingdom 66. 
Semimanufactures eee 3, 625 5,185 Japan 8,828; West ‘Germany 783; Italy 208. 
Iron and steel: 
9 4,865 25, 110 Begium 9, M 3 rui Germany 8,846; United 
dom 
Ferroalloy ss NA 2,832 Re uP ic of South Africa 1,260; Norway 294; 
aiwan 
Semimanufactures...............- 555,249 657,859 Japan 896,118; India 78,820; Hong Kong 
d: Tm 
Metals and alloys: 
Unwrought.................. 1,862 1,667 Australia 1, 615. 
„„ ud . 108 76 Belgium 24; West Germany 22; Japan 21. 
5 76-pound flasks 359 17 Japan 9; West Germany 4; Uni States 3. 
N jekel, s all form 853 230 Japan 7 2: United Kingdom 60; West Ger- 
P 
Silver and thousand troy ounces.. 454 168 eat Ree 60; Hong Kong 58; India 42, 
alloys, all forms. 
ine: 
Metals and alloys: 
Unwrou ght 11.595 16,650 Australia 12,705; Japan 1,988; Canada 1,296. 
Semimanufactur ess 2,584 „208 Poland 1, 374; Japan 889; West Germany 112. 
NONMETALS 
Asbestos, crude..... Tl 16,595 24,107 rr of „ 11,428; Canada 
Cement 262,998 312,286 Taiwan 149,665; Japan 84,517; Malaysia 


Clays and refractories: 


Crude clay n. &... 2,674 4,208 Kis cus 2,002; United States 812; 
apan e 
Clay construction materials: p 
r ees e dose 4,196 11,278 Japan 6,980; Taiwan 1,761; West Germany 
Nonrefractory 10,741 11,470 Japan 7,184; West Germany 2,051; Czech- 
oslovaltia 714. 
Fertilizer materials, manufactured: 
Nitrogenoun s 51,029 57,485 Ja m 1 Sinus Germany 20,550; 
ether 
Phosphatic..._.......----------- 49,489 88,870 Ja an € 68, 658. United States 12,917; Nether- 
n 
Fee 2,119 3,259 France 2,000; Japan 526; West Germany 358. 
e rd eet EE EE . 98,841 67,897 Wee Germany 29,887; Japan 13,687; 
alaysia . 
Pumice, emery, corundum and other 868 1,169 Netherlands 7 757; United Kingdom 251; West 
natural abrasives. Germany 
Sulfur (elemental).................... 11,172 15,966 United States 12, 703; Italy 1,040; France 985. 
Talc, soapstone, and steatite........... 2,008 „056 South Korea 1, 600; India 5580; Japan 115. 
MINERAL FUELS 
%); ³Ẃ⁴ͥ!g -ͤ0¹m1ñ 1,357 2,075 United States 2,045. 
e ß 4,219 5, 991 United ‘ae 1 ,990; India 1,815; Nether- 
an 
Carbon black k 2, 977 8,557 United States 1,851; Japan 952; West 
Germany 485. 
eredi es peirol gas and manu- 1,899 4,276 Indonesia 1,831; Singapore 1,897; Japan 494. 
Petroleum: 
Crude..thousand 42-gallon barrels.. 16,071 16,084 Persian Gulf countries 10,818; Iran 1,899; 
Saudi Arabia 1,482. 
Unfinished oils qaas do.... 582 
Refinery products: 
Gasoline do- 1.720 1,862 India 286; Iran 280; Indonesia 229. 
Kero sine do 376 805 Kuwait 65; Singapore 57; Malaysia 56. 
Jet fuel do.... 9,634 7,689 NA. 
Distillate fuel oil... do.... 3, 685 4,462 India 974; Kuwait 782; Iran 755. 
Residual fuel oil do.... 1,027 1,442 Indonesia 874; India 201; Kuwait 195. 
Lubricating oil 3 544 582 Singapore 281; United States 210; Japan 56. 
EI C 98 85 84 Singapore 28; Tran 5. 
e and wax....do.... 44 39 Indonesia 21; Japan 6; United States 2. 
3... 8 do.... 84 119 Indonesia 723 Japan 10; United States 10. 
Total 3 do.... 17,099 165,984 
NA Not available. 


Source: Thailand Department of Customs. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Late in 1968 Aluminium 
Limited of Canada, a subsidiary of Alcan 
Aluminium, Ltd., announced that an agree- 
ment was signed with P. Piya Company, 
Ltd., a Thai company, providing for the 
formation of a new firm. Alcan Thai Com- 
pany, Ltd., the new company, will take 
over the assets of P. Piya Company, Ltd., 
and the management will be appointed 
by Aluminium Limited of Canada. Each 
of the parties will hold a 50-percent inter- 
est in the new firm. P. Piya Company 
currently operates a 1,650-ton aluminum 
extrusion press and anodizing facilities. 


Antimony.—Output and exports of anti- 
mony dropped sharply in 1968 owing te 
the closure of most of the small mines and 
reduced output of the one large mine 
located at Bansong in Surat, southern Thai- 
land. Most of the readily accessible and 
economically recoverable ore at Bansong is 
mined out. Unless new deposits are dis- 
covered, antimony production will prob- 
ably cease altogether in the very near 
future. 


Copper.—During 1968 a number of 
foreign firms, including some from the 
United States, expressed interest in explor- 
ing or developing the copper resources of 
the northeast. Reportedly several firms have 
filed applications for mining rights. 

The Phelps Dodge Corp. bought a 60- 
percent interest in an existing Thai con- 
cern engaged in the manufacture of copper 
wire and cable. During the year, Phelps 
Dodge completed construction of one of 
the most modern copper wire and cable 
plants in southeast Asia. 


Iron and Steel.—Although Thailand does 
not have an integrated steelworks, there 
were over a dozen steel mills in the coun- 
try with a similar number either under 
construction or planned. Currently, annual 
finished steel output ranges between 270,000 
and 300,000 tons per year. Reinforcing 
bars were the major product, amounting to 
about 32,000 tons annually. 

During 1968 the G. S. Steel Company 
Ltd. opened its plant in Samut Prakan, a 
suburb of Bangkok, with an initial capac- 
ity of 320 tons of steel ingot per day. The 
company also operated a steel rolling mill 


that produced steel round bars 6 to 25 
mm in diameter at the rate of 30 tons 
per hour. The company planned to invest 
$15 million in sponge iron production that 
will use local iron ore. Scrap import will 
then be stopped, resulting in a foreign 
exchange saving of $7.5 million per year. 
The Siam Iron and Steel Company, Ltd., 
a subsidiary of Siam Cement Company, 
contracted the services of Hayek Engineer- 
ing A.G. of Switzerland for the complete 
engineering and contracting services re- 
quired to build a steel mill at Ta Luang. 
When completed, the mill will have a 
capacity of 150,000 to 200,000 tons per 
year of reinforcing bars and sections. 

At yearend, three other steel mills were 
in the planning stage. Bangkok Steel In- 
dustry Company, Ltd., was planning to 
establish another steel mill at Phra 
Pradaeng, the same site as the company’s 
existing mill. The new plant’s estimated 
annual capacity will be between 240,000 
and 300,000 tons of bars. The Thai con- 
cern Sahaviriya Panich Co., together with 
the Japanese Fuji Steel and Marubeni- 
Ida, plan to form a new company, the 
Sahaviriya Light Gauge Steel Co., Ltd., 
to produce 800 tons of light steel sections 
per month. Finally, the Indian Government 
has sanctioned the construction of a re- 
rolling steel mill at Bangkok with Indian 
collaboration for the production of iron 
rods and bars. 

One oí the most significant plans under 
discussion during 1968 was the proposed 
construction of an integrated steel mill to 
supply the entire Southeast Asia area with 
all its steel requirements. Plans for a 
jointly owned complex comprised of the 
Singapore blast furnaces and Thai rolling 
mills have been detailed in two separate 
reports. The Koppers Co. Inc. of Pitts- 
burgh, Pennsylvania, prepared one of the 
reports, and the second was prepared by 
the five major steelmakers of Japan. The 
Thailand Board of Investment, however, 
was awaiting a Japanese Government- 
sponsored report on how the steel industry 
should be developed in Southeast Asia 
before considering either plan. 


Lead and Zinc.—During 1968 the United 
States firm, National Lead Co., conducted 
feasibility studies concerning the develop- 
ment of the Mae Sod zinc deposits located 
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in northern Thailand near the border of 
Burma. National Lead was granted a con- 
cession to this area in 1967. Late in 1968, 
however, the concession was revoked be- 
cause of the low prevailing price of zinc. 


Manganese.—Manganese production 
dropped sharply in 1968 owing primarily 
to substantially decreased exports to Japan, 
Thailand's best customer. Preliminary trade 
data for 1968 indicates that shipments to 
Japan will be less than half those for 1967. 


Tin. Thailand's 1968 production of tin- 
in-concentrates increased slightly over the 
previous year owing in part to export con- 
trols inaugurated by the International Tin 
Council in September 1968. Production 
and export controls were necessitated by a 
growing surplus of tin and declining world 
prices. For the period September 19 to 
December 31, 1968, Thailand's export 
quota was set at 6,344 long tons, and for 
the January 1, 1969 to March 31, 1969, 
period the quota is 5,613 long tons. Despite 
export and production controls, Thailand's 
second 5-year plan, 1967-72, expects an 
8-percent annual increase in tin output. 
To accomplish this objective the Govern- 
ment is contributing $23 million for tin 
mining and development. 

Thailand is expected to turn increasingly 
to seabed deposits of tin to maintain her 
output. During the year, over 50 com- 
panies had applied for offshore concessions, 
including nine international companies. 
These companies are: Compagnie Inter- 
nationale De L'etain (Cometain) of Bel- 
gium; Union Carbide Corp. of the United 
States; Ocean Mining A.G., a U.S. com- 
pany registered in Australia; Yip In Tsoi 
and Company, a joint venture between 
the Thais and Billiton of the Netherlands; 
N.V. Billiton Maatschappij of the Nether- 
lands; Undersea Engineering and Construc- 
tion, a United States company; Southern 
Kinta Consolidated Ltd. of the United 
Kingdom; Tongkah Harbour Tin Dredging 
Ltd. of the United Kingdom; and the 
Siamese Tin Syndicate Ltd., also of the 
United Kingdom. 

During 1968, Southern Kinta Consoli- 
dated Ltd. placed into operation their 
Takuapa suction dredge, the first of its 
kind to be used in offshore tin mining. 
Aokam Tin Limited also placed a new 
bucket dredge into operation during the 
year. The addition of these two dredges 
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is expected to check the downward trend 
in tin production by Thailand's dredging 
sector. 


NONMETALS 


Barite.—The announcement that a new 
firm was to be organized for mining and 
dressing barite ore made Thailand's pros- 
pects for becoming self-sufficient in barite 
excellent. The United States company, 
International Minerals & Chemical Corp., 
together with the Thai company, Mae 
Huey Yai Mining Company, plan a new 
company in which the United States firm 
will hold a 51-percent interest and the 
Thai company will hold the balance. 
Present plans call for the opening of a 
mine and the construction of a mill in 
southern Songkhla province, the location 
of extensive barite deposits. At a later date 
reserves in the neighboring Yala province 
will be mined and processed. 


Cement.—The combined cement produc- 
tion capacity of Thailand's two cement 
manufacturers was about 2.4 million metric 
tons per year. Planned expansion of these 
two firms, Siam Cement Company, Ltd., 
and Cholpratan Cement Company, Ltd., 
will increase their combined capacity to 
2.54 million metric tons by early 1969. 

A new Thai-owned company, the Siam 
City Cement Company, was formed during 
the year and was awaiting government 
approval for the commencement of con- 
struction activities. This company had re- 
quested permission to build a cement plant 
in Saraburi with an initial annual capacity 
of 500,000 long tons or more. A Thai- 
Japanese group had also expressed interest 
in building a cement plant at Phrakanong 
with a production capacity of 1,500 to 
2,000 long tons of cement per day. 


Fertilizer  Materials.—Thailand's con- 
sumption of both straight and blended fer- 
tilizers has increased at an extremely rapid 
rate in the last several years. In 1966 
consumption was estimated at only 141,000 
metric tons compared with predicted sales 
of 260,000 to 300,000 tons for 1968. 

During 1968 Standard Oil Company 
(New Jersey) completed a $100,000 fer- 
tilizer blending plant in Thailand. Supplies 
of urea will probably be imported from 
Japan and diammonium phosphate from 
either the United States or the Philippines. 
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In response to requests from the Thai- 
owned Chemical Fertilizer Company Ltd., 
the Thailand cabinet banned the import 
of ammonium sulfate and urea in June 
1968 to protect the company from imports 
of lower-priced fertilizers. The high operat- 
ing costs of the company owing to the 
utilization of lignite as a basic feedstock 
makes it impossible for them to compete 
with lower-priced imports, particularly 
from West Germany. 


Fluorspar.—The production of fluorspar 
has increased so rapidly in recent years 
that it may soon replace iron ore as Thai- 
land's second most important mineral com- 
modity. Production rose from 3,460 tons 
in 1960 to 133,152 tons in 1967, and 
to 245,097 tons in 1968. Owing to 
the ore's increasing importance, the Depart- 
ment of Mineral Resources called a nation- 
wide conference of fluorspar producers, 
buyers, and government officials in October 
1968. From the meeting it became apparent 
that the Department wishes to encourage 
consolidation of production and to promote 
producer cooperation and an upgrading 
of the industry. 

The main fluorspar mining areas of Thai- 
land are the northern provinces of Chiang 
Mai, Lamphun, and Lampang. These three 
provinces account for 92 percent of current 
production. 

At yearend, a new company was formed 
to develop Thailand's fluorspar deposits 
for the export market. The joint Thai- 
American company, the Thai Fluorspar 
Products Company, Ltd., plans to build 
the country's first fluorspar processing 
plant, which will produce metallurgical, 
acid, and ceramic grade concentrates. The 
entire output is to be exported, because 
there is no market for fluorspar in Thai- 
land. As well as export benefits, the exist- 
ence of a processing plant will permit 
fluorspar mine operators to produce lower- 
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grade ore, thereby increasing their reserves 
and lowering mining costs. 


Gypsum.—Gypsum production, in re- 
sponse to requirements of Thailand cement 
manufacturers, increased appreciably dur- 
ing 1968. Exports of small amounts, as in 
the past, went to Malaysia. Although Thai- 
land's gypsum deposits are large, increased 
exports will depend upon the development 
of economical ore transport to shipping 
ports as well as favorable prices. 
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Lignite.— Production of lignite remained 
at nearly the same level as that of 1967. 
Requirements for the country's two main 
outlets, the thermal power station at Krabi, 
South Thailand, and the fertilizer plant at 
Mae Moh, were at about the same level 
in 1968 as in 1967. 


Petroleum.— Little exploratory work was 
completed during 1968 by the six com- 
panies which had received concession areas 
in the Gulf of Siam in late 1967. Con- 
tinental Oil Company and Tenneco Inc. 
have conducted marine seismic work; 
British Petroleum Company, Ltd. has run 
aeromagnetometer surveys. 

In late 1968 Standard Oil Company 
(New Jersey) awarded a contract for the 
design and expansion of their refinery at 
Sriraja to Foster Wheeler, Ltd. Capacity 
is to be increased from 7,000 barrels per 
day to 35,000 barrels per day by 1970. 
The expanded Bangchak Petroleum Re- 
finery, with a capacity of 20,000 barrels 
per day, went on stream in May 1968. 
During the year, work was also underway 
at the Thai Oil Refining Company's re- 
finery at Sriraja. Capacity of this refinery 
is to be increased from 33,000 barrels per 
day to 65,000 barrels per day at a cost of 
about $40 million. 
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The Mineral Industry of Tunisia 


By Eugene R. Slatick! 


The mineral sector of Tunisia’s economy 
continued to grow in 1968. Despite rising 
competition in world markets and a rapid 
rise in indigenous oil production, the phos- 
phate industry remained the country's most 
important mineral industry.” In early 1968 
the mining labor force totaled approxi- 
mately 14,000, including about 9,600 in the 
phosphate mines. 

Foreign assistance agreements were en- 
tered into with Bulgaria, Rumania, and 
Yugoslavia during the year which provided 
credit for mining equipment. Repayment 
will be made in phosphate rock to Bulgaria 
and in phosphate rock and other non- 
ferrous concentrates to Rumania. The terms 
with Yugoslavia were not available as of 


yearend 1968; presumably they will in- 
clude at least partial repayment in phos- 
phate rock. Rumania will also provide 
assistance in geological prospecting and in 
developing phosphate and other nonferrous 
metal mines. 

The World Bank approved a loan of 
$8.5 million? to improve three of Tunisia's 
major ports, La Goulette, Bizerte, and 
Sfax. The loan is for 30 years, including 
10 years of grace, at an interest rate of 
6.5 percent. Tunisia's ports play an impor- 
tant role in the country's mineral economy. 
In 1967 they handled about 7.5 million 
tons of cargo, about 70 percent of which 
consisted of mineral commodities. 


PRODUCTION 


The overall pattern of mineral produc- 
tion was estimated to have remained essen- 
tially unchanged in 1968. Output of several 
mineral commodities continued to rise 
steadily and showed large increases as 
compared with production in 1967. 'These 
commodities were pig iron, steel ingots and 
castings, steel semimanufactures, crude oil, 
and petroleum refinery products. Fluorspar 


production, which had been declining, rose 
sharply in 1968. 


1Foreign mineral specialist (Petroleum) Divi- 
sion of International Activities. 

2Sizer, H. S. Minerals Industry, 1967 and 
1968. U.S. Embassy, Tunis, State Dept. Airgram 
A-131, May 19, 1969, 8 pp. (This report pro- 
vided information for several parts of this 
chapter.) 

3 Where necessary values have been converted 
from Tunisian dinars (TD) to U.S. dollars at 
the rate of TDI = US$1.905. 


714 MINERALS YEARBOOK, 1968 


Table 1.—Tunisia: Production of mineral commodities’ 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
METALS 
Iron and steel: 
Iron ore and concentrate... thousand tons 939 1,117 r 1,287 918 1,016 
Fier V J%%«—ͤ 8 e 50 98 P 128 
Steel, ingots and castings...........- %%% 8 e 45 e 45 v 80 
3 semimanufacetu res 0%0ͥ enbESW- xeuscel e 40 e 50 v 80 
MOMS metal content 12,650 15,870 15,931 12,447 » 14, 500 
etal: 
e cussacsewecaccessaues 12 ,094 15,428 15,312 18.360 14.024 
Antimoniaalal»lã Ill 846 1,260 1,339 855 , 
Mercury, metal, primary 76-pound flasks.. 87 174 254 292 e 800 
Silver, metal, primar troy ounces.. 12,635 33, 758 88 ,002 44,722  *46,000 
Zinc, mine output, metal eonten ttt 8,989 4,787 5,794 4,152 e 5,100 
NONMETALS 
Cement, hydraulic thousand tons 455 454 478 472 e 470 
Clays, construction do 44 e 100 e 200 220 e 250 
Fertilizer materials: 
Crude (natural), phosphate rock. .... do 2,751 8,040 8,216 r 2,886 8,444 
Manufactured: 
Hyper phosphate do 101 110 65 6 15 
Super phosphate do NA NA 29 31 35 
Triple super phosphate do- e 152 e 248 271 824 876 
Fluorspar, all grades * 8,000 2,625 e 2,500 5,450 
Gypsum and anhydrite, crude. . thousand tons e 18 e 18 e 18 e 10 e 10 
Lime, hydraulic do.... 175 174 172 170 e 170 
Salt, marine do 214 356 328 241 360 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural, marketed million cubic feet. 293 801 312 328 * 840 
Petroleum: 
Crude oil thousand 42-gallon barrels.. ........ ........ 4,741 17,068 29 , 508 
Refinery products: 
Gasoline and naphtha do.... 785 964 1,087 1,258 * 1,600 
Kerosine.........-...........- do 827 898 898 484 e 680 
Distillate fuel oil do 1,311 1,616 1,689 1,882 * 2,400 
Residual fuel oil. do 1,696 2,065 2,501 2,239 e 2,900 
Liquefied petroleum gas do.... 69 97 128 172 e 220 
oel... saanuna do 4, 188 5, 180 5,698 736,266 e 7,100 


* Estimate. P Preliminary. t Revised. NA Not available. 

In addition to commodities listed, construction materials such as sand, gravel, and quarried stone are also 
produced, but quantitative data are not available. 

2 Includes 331,000 barrels of other products, including bases and intermediates. 


TRADE 


By value, Tunisia’s chief mineral exports 5 
in 1967 continued to be fertilizer materials — A 
(phosphate rock, $23.9 million; manufac- Mineral Total 
tured phosphate, $21.1 million), but crude e i 
oil gained in significance (820 million, up 


e . . . E 

from $8 million in 1966). A comparison 7496 JETER 53.6 119.8 
of the total value of mineral commodity 1966. --.....-.--- 56.7 140.4 
: è DOO EEE as 82.0 149.8 

trade with that of total commodity trade Imports: 
: : . 19600.- 52:2. - ˙u 44.8 245.0 
for recent years is given as follows: 1 50.6 249:0 
196001. coe e ois 48.2 261.2 
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Table 2.—Tunisia: Exports of major mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 
METALS 
Aluminum, metal, including alloys, all forms 186 
Copper, metal, including alloys, all forms ----- 983 
Iron and steel: 
Ore and concentrate thousand tons 876 
Metal: 
000% ]˙wA.. ee 8 5, 263 
Pig iron, ferroalloys and similar materials 15, 928 
Steel, ingots and other primary forms 750 
Semimanufacture s 75 
Lead: 
Ore and concentrate 136 
Metal, unwrou ght 13, 002 
Mercure 76-pound flasks . r 29 
Silver, metal, including alloys. ......... troy ounces.. 23, 663 
Zinc, ore and concentrate......------------------ 10,980 
Other: 
Ore and concentrate, nonferrous, n. e.s 889 
Scrap, nonferrous, n.e.s.-.......-.-..-..----- 28 
NONMETALS 
Comente tee ok teu ³ eee 
Clays and clay products (including refractory brick). * 25 555 
Feldspar and fluorspp akk 2,908 
Fertilizer materials: 
Crude, phosphati .-.------ thousand tons.. 2,400 
Manufactured: 
Phosphatic. cc do- 169 
Other, including mixed.................. 1,139 
Cl e 8 thousand tons 276 
Stone, dimension, worked........................ 561 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades, including brique ts 
Coke and semicockeeeeeeõeõee „„ 
Petroleum: 
Crude — thousand 42-gallon barrels.. 4,745 
W . 
ine and jet fuel. do- 661 
Sistillate fuel. 88 do- 84 
Residual fuel oil. do 67 
// ̃·ð˙rꝛàꝛAàq f K s. Less do 812 
* Revised. NA Not available. 


1967 


141 
557 


775 


21, 834 
81, 066 
2,220 
12, 405 
1,472 
12,230 
145 


32,151 
13,338 


12,058 


Principal destinations, 1967 


All to Italy. 
Belgium-Luxembourg 230; France 
116; Hungary 77. 


Italy 389; Greece 180; United King- 
dom 123. 


Italy 15,778; Yugoslavia 4,914. 

Italy 44,518; Switzerland 26,430. 

Belgium-Luxembourg 1,740; Gibral- 
tar and Malta 420. 

Saudi Arabia 3,852; Italy 8,292; 
Spain 2,934; Morocco 1,998. 


All to France. 

Italy 4,586; Czechoslovakia 3,285; 
France 1,221. 

Netherlands 87; Belgium-Luxem- 
bourg 58. 

All to France. 

France 5,447; Italy 4,800; United 
Kingdom 8,090. 


Italy 330; Belgium-Luxembourg 78. 
All to Gibraltar and Malta. 

Mainly to Libya. 

All to Italy. 

Frente 591; Yugoslavia 312; Poland 


Turkey 123; Bulgaria 94; France 40. 


United States 211; Finland 27. 
France 8; Libya 3. 


All to Libya. 
Do. 


West Germany 6,711; Switzerland 
2,258; France 2,057. 


All to Italy. 
Italy 149; Bunkers 2. 
Bulgaria 4; Bunkers 1. 
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Table 3.—Tunisia: Imports of major mineral commodities 
(Metric tons unless otherwise specfied) 
Commodity 1966 1967 Commodity 1966 1967 
METALS NONMETALS —Continued 
Aluminum: Diatomite and other infusorial 
Alumina..................-. 121 116 tt ee 67 88 
Metal, includin nier 5 416 580 Fieldspar and fluorspar— 251 1,208 
Copper, metal, in uding alloys, Fertilizer materials: 
Il C 547 1,181 Manufactured 
Gold, metal, unworked or partly Nitrogenous............ 20,182 21, 505 
worked Potassi ee 8,54 8,479 
thousand troy ounces.. 26 28 ther. oie couesleesw (exei 161 
Iron and steel: Ammonia..........-.....-- 543 555 
Me p Graphite, natural..............- 10 8 
ERR IP NP PE EA oN 115 65 ypsum and plasters 400 408 
pie iron, ferroalloys, and Magnes ite 55 10 
similar materials 726 449 Mica, all forme 9 1 
Steel, primary forms: Precious and semiprecious stone, 
Ingots and other........ 9,996 17,180 except diamond: 
Gem stones, precious and 
Semimanufactures: semiprecious . .kilograms. . So. ences 
les, shapes, and Sodium and potassium compounds, 
sections 46,113 26,441 n. e. s.: 
Universals, plates Caustic potash............- 86 21 
and sheets 12,168 19,539 Caustic s80da............... 8,820 8,928 
Hoop and strip 806 1,587 Stone, sand and gravel: 
and accessories. 16,176 4,618 Dimension stone 1,871 4,561 
EP E EAA 3,800 5, 763 Dolomite, chiefly refractory 
W pipes, and // a ey en 282 181 
C 26,873 18,018 Gravel and crushed stone 884 895 
8 and forg- N and quartzite 375 1, 400 
ings, rough....... 2,888 2,595 
"Elemental, all forms 180,250 124,156 
33 108,819 78,551 Sulfur dioxide. ............. 85 
Lead, metal, idane 1 ail Sulfuric ia „ 5,745 11, 198 
1 %%% ͤ 8 149 117 te, unroasted - ; 766 
X NS und flasks. . 40 9 Tale, steatite, & soa pitone, and 
N ickel, 1 metal, ineludin ing alloys, all ii 8 oy roPhyliite 53 350 441 
GOD AE EN DUM MOM er: 
Silver 1 metal, including alloys, all Minerals, n.e.s............-- 4,358 4,589 
form troy ounces.. 17,072 37,006 Elements and compounds, 
Tin, metal, including alloys, all aP T. MAGNNNGRONDIUK MES ME 270 21 
forms long na 31 42 Manufactures, n.e.8......... 290 ...... 
Zinc, metal, including alloys, all MINERAL FUELS AND 
C777FFA m womens 159 282 RELATED MATERIALS 
Other: : Coal, all grades, including 
Ore and concentrate, metallic, briquets CX DS 29,614 37,687 
mainly nonferrous 165 ...... Coke and semicoke 55,867 108, 185 
Oxides, metallic, mainly for Petroleum: 
paint... -------- -0 738 80 ru 
Metals, nonferrous, n.e.s..... 80 ...... thousand 42-gallon barrels.. 5,405 2,078 
NONMETALS 
Abrasives, natural, n.e.s.: Refinery products: 
Pumice, emery, natural co- eats ne ON "oce 12 6 
rundum; mainly pumice... 263 26 | L erosine css 84 11 
Grinding stones and wheels 74 52 Residusl fuel oil do 22 107 
Asbes tos .-.--------2------ 2,981 2,165 Lubriceants do 97 75 
Barite and witherite - 1,191 2,891 Asphalt and 
Cement 18,577 48,888 bitumen do 99 86 
5 . s 9 8 Other........... Oʻ.. 8 89 
and clay products (includ- 
8 Total..........do.... 267 324 
Clays, n. e. ss 4,948 8, 764 Mineral tar and other coal-, 
Crude products: Refractory petroleum-, or gas-derived 
(including nonclay bricks) . * 11,919 10,758 crude chemicals ..-------- r 47 10 


* Revised. 


METALS 


COMMODITY REVIEW 


Iron and Steel.— Iron ore was mined at 


southwest of Tunis) and Tamera-Douaria 


(near the northwest coast). 


Because the 


Djebel Djerissa mine has the highest grade 


Djebel Djerissa (about 200 kilometers ore, most of its output was exported 
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in order to maximize foreign exchange 
earnings. 

During the year the blast furnace at the 
El Fouladh Iron and Steel Mill, at Menzel 
Bourguiba, near Bizerte, surpassed its rated 
annual operating capacity of 120,000 tons 
for the first time since it began operations 
in 1966. A tender was issued in 1968 to 
construct and equip a wire drawing plant 
at the mill* Initially, the annual capacity 
of the plant is to be about 9,000 tons of 
wire of varying sizes and types; later, it 
would be increased to 16,000 tons. 


Lead and Zinc.—Further evaluation of 
the lead-zinc deposits found by the United 
Nations Development Program in the 
Foussana Region in 1967 indicates total 
reserves of about 5 million tons of ore 
with an average lead-zinc content of about 
5.5 percent. The deposits are considered to 
be marginally economical; exploitation 
could be justified if the deposits were de- 
veloped efficiently. Other lead-zinc deposits 
in the area are worked by primitive 
methods. Roads and a railroad are in the 
area, which is about 240 kilometers south 
of Tunis. The exploration leading to the 
discovery of the new reserves was financed 
by the Tunisian Government ($500,000) 
and the United Nations Development Pro- 
gram ($922,500). 


NONMETALS 


Fertilizer Materials.—Tenders were in- 
vited during the year to build a 100,000- 
ton-per-year phosphoric acid plant, a 
diammonium phosphate plant, and a sul- 
furic acid plant? The plants will be part 
of the fertilizer complex being constructed 
at Gabes for Industries Chimiques Maghré- 
bines S.A. 

Late in the year the Governments of 
Tunisia and Libya signed an agreement to 
coordinate their petrochemical industries. 
Tunisia is to concentrate on producing 
superphosphates, compound fertilizers, and 
phosphoric acid; Libya, on manufacturing 
ammonia and ammonium derivatives. Each 
country is to import its product require- 
ments from the other. 

Tunisia’s phosphate rock mining com- 
panies are all under governmental control. 
Compagnie des Phosphates et du Chemin 
de Fer Gafsa (GAFSA) has mines located 
west of Gafsa, at Metlaoui, Moulares, and 
Redeyef; Compagnie Tunisienne des Phos- 
phates du Djebel M'Dilla (CIPHOS) has 
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mines located south of Gafsa, at Djebel 
Sehib and M’Dilla; and Société Tunisienne 
d'Exploitation Phosphatiére (STEPHOS) 
has mines located south of Le Kef, at Ain 
TLerma and Kalaa Djerda. The equipment 
and methods used at the Djebel Sehib mine 
of CIPHOS were described in an article 
published during the year.“ 


Fluorspar.—A fluorspar processing plant 
was inaugurated in April at Zaghouan, 
south of Tunis, but commercial operations 
reportedly did not begin during the year. 


MINERAL FUELS 


Petroleum.—Tunisia’s crude oil reserves 
in 1968 were estimated at 468 million 
barrels.’ They ranked fifth in Africa and 
accounted for about 1 percent of the con- 
tinent’s total oil reserves. 

The Douleb field began production in 
April, giving Tunisia two producing oil- 
fields. The other field, El Borma, began 
production in 1966. Douleb is about 170 
kilometers southwest of Tunis; El Borma 
is farther south, near the Algerian border. 

Crude oil production during the year 
averaged 64,392 barrels per day. In mid- 
year, El Borma had 36 flowing wells, and 
Douleb had four.“ El Borma is operated 
by Société Italo-Tunisienne d'Exploitation 
Pétroliére (SITEP), and Douleb jointly by 
Société Aquitaine-Tunisie and Société de 
Recherches et d'Exploitation des Pétroles 
en Tunisie (SEREPT). Oil from both fields 
is piped to La Skhirra. The line from 
Douleb (6-inch diameter, 173 kilometers 
long) was completed early in 1968. 

Natural gas continued to be produced 
only from SEREPT's Cap Bon gasfield, 
from where it was piped to Tunis, about 
50 kilometers to the west. Tunisia's gas 
reserves in 1968 were estimated at 500 
billion cubic feet.? 

The Government has a share in all oil 
and gas production through its holdings in 
SITEP (50 percent share) and SEREPT 
(24 percent share). During the year, two 
permit areas were granted and two were 
relinquished. Société Aquitaine-Tunisie re- 


4 International Commerce. V. 74, No. 39, Sept. 
23, 1968, p. 34. 

5 Phosphorus and Potassium. No. 36, July- 
August 1968, p. 8. 

€ World Mining. V. 4, No. 9, August 1968, 
pp. 25-27. 

7 Oil and Gas Journal. V. 66, No. 53, Dec. 30, 
1968, p. 103. 


8 Page 120 of source cited in footnote 7. 
9 Page 103 of source cited in footnote 7. 
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ceived a 13,000-square-kilometer area in 
central Tunisia that is contiguous with the 
Centre Nord concession, which contains 
the Douleb field. Compagnie Francaise des 
Petroles (CFP) received a 15,000-square- 
kilometer area covering both inland and 
offshore areas in the Sfax-Kerkennah re- 
gion. The relinquished areas, totaling 
18,600 square kilometers in central Tunisia, 
had been held by a group comprised of 
Amerada Petroleum Corp., Continental Oil 
Co., and Marathon Oil Co., the only U.S. 
oil interests in the country. 

Société Aquitaine-Tunisie announced dur- 
ing the year that in December 1967 an 
agreement had been concluded with the 
Tunisian Goverment concerning the off- 
shore Gulf of Gabés permit, which the com- 
pany owns jointly with Entreprise de Re- 
cherches et d’Activities Pétroliéres (ERAP). 
The two companies agreed to establish a 
new company, Société Franco-Tunisiene 
d’Exploitation Pétroliere (SOFRATEP), in 
which the Government is entitled to a 50- 
percent participation if oil is found.” The 
offshore rig Neptune Gascogne began drill- 
ing for SOFRATEP in June. No discoveries 
were reported. 
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During the year details were completed 
on an agreement reached in 1967 to delimit 
the border between Tunisia and Algeria, 
particularly as it pertains to the El Borma 
field, which extends into Algeria. Under 
another agreement concluded in 1968, 
Rumania is to provide technical assistance 
and equipment to help the Tunisian Gov- 
ernment search for petroleum in areas not 
yet under concession. Late in the year the 
Governments of Tunisia and Italy resumed 
negotiations regarding the demarcation of 
the offshore area between Tunisia and 
Sicily. 

Plans to build a second refinery were 
announced by Ente Nazionale Idrocarburi 
(ENI), which owns the 22,500-barrel-per- 
day Bizerte refinery jointly with the Tuni- 
sian Government. The proposed refinery, 
costing about $10 million, will be part of 
an industrial complex being built at Gabés, 
just south of La Skhirra. Using oil from the 
El Borma field, the refinery is to supply 
feedstock to the complex. Tunisian oil 
destined for the Bizerte refinery must be 
shipped from La Skhirra, a distance of 
about 480 kilometers. 


10 Petroleum Press Service. V. 35, No. 6, June 
1968, p. 238. 


The Mineral Industry of Turkey 


By E. Shekarchi ! 


Gross value of 1967 mineral and metal 
production in Turkey apparently increased 
by 12.8 percent or to $522.7 million? and 
represented 4.9 percent of the gross national 
product (GNP). Copper, boron minerals 
and chromite remained Turkey’s main con- 
tribution to the world mineral supply. 

Turkey recorded another total GNP 
growth in 1968 with $11.5 billion com- 
pared to $10.6 billion in 1967. Per capita 
GNP, $324 in 1967, was increased to $334 
in 1968. 

Maden Tetkik ve Arama Enstitüsü 
(MTA), the Mineral Research and Ex- 
ploration Institute, continued its diversified 
exploration program with the assistance of 
foreign geologists. Mapping programs of 
MTA progressed satisfactorily and a geo- 


logical map for most of the country at 
1:125,000 scale is now available. 

At the close of the U.S. fiscal year 1967, 
approved U.S. Agency for International 
Development (AID) project loans to Tur- 
key totaled $69.9 million. Of these, the 
largest loan related to the minerals indus- 
try, $30.5 million for the Black Sea copper 
works, and is aimed at developing Turkey’s 
copper resources. The second largest loan 
of $22.4 million was for expansion of the 
Eregli steel mill. In addition $2.6 million 
was loaned for a mineral exploration and 
training program. 

The United Nations Development Pro- 
gram was slated to undertake an intensive 
mineral exploration project in Anatolia or 
Menderes Massif at a cost of $1.04 million. 


PRODUCTION 


No gross values for mineral production 
were available for 1968; however, impres- 
sive tonnage gains were noted in the 
production of antimony, manganese, and 
lead-zinc when compared with the levels 
of the previous year. Noteworthy increases 
in nonmetal commodity production were 
registered in the output of crude magne- 
site, cupreous pyrite, crude oil, and refinery 
products. 


Available information on the gross value 
of mineral production in 1967 indicates 
a 12.8-percent increase over that of 1966 
and a similar increase was expected in 
1968 mineral production values. 


1 Foreign minerals specialist, Division of Inter- 
national Activities. 

2 Where necessary, values have been converted 
from Turkish lira (TL) to U.S. dollars at the 
rate of TL1-—US$0.11. 
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Table 1.—Turkey: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1964 1965 1966 1967 1968 
METALS 
Aluminum: Bauxite........................ 4,469 10, 288 32, 380 21,490 NA 
Antimony:? 
Ore and concentrate. 8,294 3,584 8, 150 2,085 8,126 
e i ß een exC Mae 58 107 55 125 
chromite (all grade)) 412,685 567 ,062 511, 648 r 871,138 2 603, 100 
opper: 
Mine production (contained metal) 84,500 83,600 36,400 80,988 28,828 
Blister from other domestic ore 25,981 26,300 26,617 25, 390 28, 620 
Ferrochromium..........................- 4,821 7,478 7,000 8,471 8, 50 
Iron and steel: 
Iron ore thousand tons 976 1, 530 1, 620 1,485 1,989 
Pig iron and blast furnace ferroalloys. .do 401 500 822 847 910 
TUM nge? ; 898 486 666 939 1,056 1,109 
Content of concentrate................- 1,626 1,682 935 2,958 2,216 
VN Gk ⁵ . 1,960 918 r 1,500 2,156 e 2,000 
Manganese ore 20,290 14,220 22,268 r 17,307 25,350 
Mercury ER 76-pound flasks.. 2,615 2,755 ,420 * 4,147 4,320 
Zinc-lead ore, hand-sorted. ............. 12,500 16,548 16,620 18,448 24,392 
Zinc ore, ealeined - 8,950 8,500 7,150 7,150 11,900 
Zinc concentrate- -.----------------2--- 1,858 1,758 1,768 1,342 1,888 
Zinc content of ore and concentrate 5,686 7,000 8,420 98,689 4,878 
NONMETALS 
. 1,171 1,248 1,141 2,196 8,1838 
FIC ³Ü¹wwiꝗ oe See ooo es 6,050 11,980 18,680 81,590 20,293 
Boron minerals 128,254 170,977 225,286 287,607 265,888 
Cement. .............-...-- thousand tons 2,940 8,328 3, 865 ,249 , 788 
Clay, including fire clay ---- do.... 18,000 18,500 19,000 15,000 15, 000 
öĩô—t6tùr᷑ ͥ - a 12,400 12,679 29,470 31, 125 30, 864 
Fertilizer (chemical) .....................-- 800,930 876,800 878 , 526 859 , 804 835,190 
nee, . mee Eres ,90 „077 505 1, 500 004 
Gyps um thousand tons 2 220 220 220 220 
Magnesite (crude oremdzud -=-= 89,068 75,587 97,000 84,959 117, 785 
Marble cubic meters „00 15, 000 19, 000 e 80,000 50,00 
Meer schaum kilograms.. 24, 100 99, 400 57, 200 67,510 39, 800 
Pyrite, cupreous (gross weight) 113,093 189,159 120,622 125,000 136, 536 
Salt, all types thousand tons 355 49 300 e 400 5 
Sodium sulfat 2,425 4,963 7,428 11,289 11,037 
ll... 886 22, 200 22. 299 22,6 25,884 24,180 
MINERAL FUELS AND RELATED MATERIALS 
Bituminous coal (salable)... thousand tons 4,448 4,401 4,898 5,081 27, 506 
Coke, all types do- 1,111 1,431 1,449 1,362 1,480 
Fuel briquets.-....................- O...- 55 50 30 e 50 e 50 
Lignite (salable)) ---2-2-2--- 0 3,871 4, 166 4,714 4,468 2 6,386 
Petroleum: 
Crude thousand 42-gallon barrels 5, 894 9,818 13, 062 17.459 19, 871 
Refinery products: 
Gasoline..................- do 5, 388 5,938 4,412 6,714 8,391 
Kerosine and jet fuel do- 8,809 8,791 8,794 8,040 ,912 
Distillate fuel oil............. do 8,515 8,270 9,469 9,393 11,221 
Residual fuel oil. do... 11,277 11,461 12,850 15,804 18,419 
Ligu uefied petroleum gas do. 279 549 e 577 12 ,085 
d (includes asphalt, solvent, "and 
iscellaneous)............- do 1,028 1,285 e 1,406 899 1,151 
OUR eee oe eS us do.... 80,291 91,289 82,508 86 , 086 45,629 
* Estimate. r Revised. NA Not available. 


1 In addition to commodities listed, Turkey produced about 3 million metric tons of limestone and 380,000 


metric tons of dolomite in 1968. 
2 Run of mine. 


TRADE 


The year 1967 was disappointing with 
regard to value of mineral exports which 
was down $8.6 million, or 17.1 percent, 
from 1966 values. Principal factors in the 
decline were reduced export sales of cop- 


per (16,078 metric tons compared with 
19,919 metric tons in 1966) and decreased 
output of chromite which caused exports 
to drop to 312,972 tons from 508,722 tons 
in 1966. These two commodities constitute 
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a large share of the total value of mineral 
exports. Borate exports continued their 
steady upward trend, reaching 211,332 
tons, valued at $5.84 million, which was 
20 percent above the 1966 record of $4.865 
million. 

The total value of mineral and metal 
imports declined by 14.7 percent in 1967 
to about $139.5 million. Major changes 
were recorded in the import of steel bloom 
and ingots, down $3.9 million, and crude 
petroleum, down about 313.1 million. 
However, offsetting these was an increase 
of $2.3 million in value of imports of fuels 
and residual oils and $900,000 in steel 
semimanufactures. 
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Value of mineral commodities trade and 
value of total commodity trade are pre- 
sented in the following tabulation: 


Value 
(million dollars) 
Mineral Total 
commodity commodity 
trade trade 
Exports: 
19689088 888 r 50.1 490. 5 
%%/ͤÜ% ox E um 41.5 528.0 
rts: 
98999 8 r 154.2 718.3 
1901-2. v RES E 139.5 690.8 
r Revised. 


Table 2.—Turkey: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
METALS 
Antimony, ore and concentrate 2,909 2,627 Czechoslovakia 1,227; West Germany 1,000. 
Chromite, metal, including alloys, all 508,722 812,972 United States 97 062; Czechoslovakia 46, 9 74; 
forms East Germany 36, 548. 
S metal, including alloys, blister.. 19,919 16,078 Japan 9,010; Spain 5 319. 
Ferrochromiu mn 7,961 5,206 Hungary 2,800; France 1 ,000; United King- 
dom 316: Italy 590. 
Iron and steel 2-2-2-2- 371 NA 
Lead, ore and concentrate 4,561 ....... 
Manganese, ore and concentrate........ 6,711 5,880 Mainly to United States 
Mercur 76- pound flasks. . 3,111 4,548 Unt 7 F agdom 1,601; Japan 1,130; Nether- 
Pyrite, cupreous.....................- 91,180 119,370 Italy 105,150; West Germany 14,220. 
gsten, ore and concentrate (4( —  ....... 27 All to Netherlands. 
percent). 
Zine: 
Calcined ore 7,150 780 All to Bulgaria. 
Concentrate. ...................- r 1, 900 
Lead sulfide ores ,100 15,000 NA. 
Metallic slags and scrap...............  ....... 708 Sweden 531; Belgium 104. 
NONMETALS 
Abrasives, emery................-...- 26,888 22,026 France 10,200; Netherlands 6,390; United 
States 8,404. 
Asbestosss lle 2 ll eee r 6004 
(é»ê 22 voEc eis EE r 11,118 22,873 United States 16,721; Libya 6, 137. 
Bold. oc hose eee eet ecsce se 175, 325 211 ,992 net 68,627; France 49,985; United States 
Magnesite: : 
... 41,643 14,515 Austria 5,711; Belgium-Luxembourg 5,865. 
Cal eine 24,146 22,810 Am 12,300; Switzerland 4,000; Belgium 
T duisi usn dL 8 110 nés aH Syria 4. 
JJ ¼ͤl-“.(w teswencee m 859 6,800 All to Japan. 
Stone, sand and gravel, marbie......... 4. 130 2,912 Italy 1,156; West Germany 631. 
LIN Pr P DELI r «» e» C» c» qp @ 
Other nonmetals....................- "181 185 NA. 
MINERAL FUELS 
AND RELATED MATERIALS 
Coal, bituminous. ...................- 9,947 2,801 All to Greece. 
Petroleum refinery products: 
nne ERU 28,751 ....... 
Residual fuel oil 887,894  ....... 


r Revised. NA Not available. 
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Table 3.—Turkey: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


1966 1967 Commodity 1966 1967 
METALS NON METALS—Continued 
Aluminum, metal, including rhe qd and fluorspar.........- 806 8,792 
alloys, all forms: JJ; ³ĩV³A C 146 286 
C UE 8,282 9,275 Infusorial earths.............. Df. Sucasas 
Semimanufactures. ....... 2,874 4,678 Meerschaum, agglomerated....  ......- 866 
Copper, menl; including JôÜĩÜĩ⁊L[ꝛrꝗ ů ů ñꝛꝝ 45 
„ all form 515 746 Phosphate rock kk 148,089 95, 104 
Iron and steel, metal: Quartz and quartzite - 6 
rr nina 31,981 39,027 Stone, sand and gravel, erushed 
Pig in iron, including cast Poo oe Le Er * 160 281 
PV 21,797 21,318 Sulfur......................- 105 601 
. and other 17§ö;5 ß y . utis ea: 189 
ferroalloys- ...........- 10,542 7,677 GG/ͤ/ ³¹ AAA  Seeiceed 487 
ots and other primary MINERAL FUELS 
OPNS... col emecu ce du 198,181 128,998 AND RELATED MATERIALS 
Semimanufactures. ......- 207,248 91, 705 Carbon black r 7,427 
Lead, metal, including alloys, %%VFr ³ĩͤ eu wedd eue 833 331 
all forms 2,575 4,861 9^] eror S 71,983 8,675 
N terer, meta]. including alloys, Petroleum: 
all forms 88 258 Crude thousand tons 2, 807 2,480 
1 metal, including alloys, ———— 
G1 1,079 881 Refinery products: 
Zinc, metal, including alloys, Gasoline 1,506 19, 563 
all form 5, 902 6,134 Kerosine ..-.----- 22,690 44, 408 
Metallic ores, slags and ashes 569 457 Fuel and residual oils.. * 69,664 171, 895 
Other nonferrous metals and Lubricants .----- 85,254 90, 077 
semimanufactures..........- 10 50 Pitch and residues r 198 206 
NONMETALS Other (pare mn and 
Asbestos........-.--.--...... 6,678 5, 884 vaselines ) 73,339 3,201 
Bar ite 7422 —E — 
Cement nm i 178,458 Total refinery 
Clays and clay products. ...... 414 1,789 products......- 262,646 329,850 
r Revised. 


COMMODITY REVIEW 


METALS 


Aluminum.—No bauxite production was 
reported for 1968 in spite of the successful 
trial operation in 1967 which produced 
21,500 tons. The construction work on the 
aluminum plant at Seydisehir continued 
during 1968 and upon completion the plant 
will produce 60,000 tons of aluminum. The 
plant is being built under a contract which 
Etibank signed with Tiajpromexport of the 
U.S.S.R. on May 9, 1967. The contract 
requires procurement of $62 million worth 
of machinery, equipment and engineering 
services by the Russians. Repayment of the 
loan will be over a 15-year period at 2.5- 
percent annual interest. A new 270-mega- 
watt hydroelectric plant will be built on 
the Manavgat River 90 kilometers from the 
plant at an additional cost of $60 million 
in Turkish currency. 


Chromite and Ferrochromium.—Exports 
of chromite decreased in 1967 to 312,972 
metric tons, off 38.5 percent from the 
1966 level, even though somewhat higher 


prices were offered for Turkish ores. The 
decline apparently was due more to de- 
livery inefficiency than to exhaustion of 
ore reserves. 

Etibank (State sector) exported 101,898 
metric tons to foreign buyers and delivered 
18,737 tons of metallurgical grade concen- 
trates to the Antalya ferrochrome plant. 
Reported production of Etibank’s two oper- 
ating mining districts was 128,101 tons 
from the eastern operation and 87,853 
tons of milling and shipping grade ores 
from the Uckoprii district. Etibank re- 
ported 45,000 tons of carryover chromite 
ore in 1967. 


During 1967 the private sector mines 
produced 48,773 metric tons of sorted ores 
and milled 365,363 tons from which 
192,391 tons of concentrate was recovered. 
Leading producers in 1967 were Turk- 
Maadin with 97,285 tons of concentrate 
from its Kavak and Kocek mills plus 5,000 
tons of ore from the Kavak mine, and 
Sitki Kogman with 70,000 tons of ore and 
concentrate. 
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Ferrochrome output at the Etibank- 
Pechiney plant near Antalya was 8,500 
tons in 1968. Studies were in progress re- 
garding a 40,000-ton-per-day ferrochro- 
mium plant to utilize Keban Dam power. 


Copper.—Production of blister copper in 
1968 dropped to the lowest level in the 
last 5 years with a 7-percent decrease from 
1967 output. Available figures on trade in 
blister copper indicate that in 1967 Turkey 
exported 3,841 metric tons less than in 
1966. However, several increases in the 
overall price of copper products compen- 
sated for the quantitative decrease and 
Turkey received about $16.9 million from 
blister copper exports. One of the reasons 
given for the decrease in copper production 
was the declining reserves of high-grade 
direct smelting ores at Maden. 

During 1968 Arthur G. McXee and Co. 
continued work on the Black Sea copper 
complex under a contract which was 
awarded in 1967. Terms of the contract 
include the development of a mining plant, 
a 8,500-metric-ton-per-day copper concen- 
trator, and a 300,000-metric-ton-per-year 
sulfuric acid plant, as well as a 40,000- 
metric-ton-per-year smelter. 

A 60-kilometer-long pipeline will be con- 
structed to carry the copper concentrates 
from the mine at Murgul to the port of 
Hopa on the Black Sea coast where the 
concentrates will be shipped to Samsun 
to be used as feed for the new smelter. The 
approximate cost of the whole complex was 
given at $40 million and it is expected to 
be completed within 4 years. 


Iron and Steel.—Production of iron ore 
reached a new high in 1968 with an in- 
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crease of 34 percent over 1967 output. 
Pig iron and blast furnace ferroalloys, as 
well as steel ingot, registered production 
records in 1968 with increases of 7 percent 


and 5 percent, respectively, compared with 
1967 figures. 


Shipments of iron ore from private mines 
to the Eregli steel plant were somewhat 
greater in 1967 than in the preceding year; 
however, Karabiik’s Divrigi mines showed a 
large decrease in production and shipments 
in 1967 and were expected to follow the 
same trend in 1968. The comparison was 
made on the following table of shipments 
from both public and private mines in 
1965, 1966, and 1967 for which data were 
available. 


A $2.6 million iron ore exploration pro- 
gram that was agreed upon in 1967 between 
MTA and the U.S. Geological Survey was 
in full swing in 1968. Details of progress 
were not available since some of the in- 
vestigated properties awaited more bene- 
ficiation tests and possibly pilot plant tests 
before concrete conclusions would be 
reached. 

On May 7, 1968, the Government of 
Turkey and the U.S.S.R. signed a formal 
agreement calling for feasibility studies on 
the 1-million-metric-ton steel mill which is 
to be built at Iskenderun under the Soviet 
Industrial Aid credit. The Iskenderun steel 
mil, which will be Turkey's third inte- 
grated plant, apparently will be designed 
by a British consulting firm, John Miles 
and Partners from London, and built by 
the Soviets. It will have an initial annual 
capacity of 1.2 million metric tons of raw 
steel, increasing through expansion in the 
future to at least 2.5 million metric tons. 


Table 4.—Turkey: Shipments of salable ore from selected iron ore mines 


(Thousand metric tons) 


Mine Operator 1965 1966 1967 
Ffff¾§²WOö ] ẽ Vd esL Karabük Steel 872 740 752 
ln ⁵ð - ĩ ⁵ ew E Demir Export (Koc) 141 237 205 
tlukilis e 7777700 ⁰³·Ü¹ eae oe 116 161 208 
Devedl...2c.ccaexels-tacsoctocecsh Bilfer Mining 59 91 90 
WSIS KU oe oe ee v mu dde ien zc d ctor oes eee eee 59 68 33 
Kesikko pr)). Kesikkoprü Mining................ 60 e 65 e 60 
üyük Egmirrr = ie NEUEN TRE CREE PSP ARRIUS 37 45 51 
Ku FU ˙ð¹»Vrv ˙eꝛda ²¾˙ůãm'l . ee 24 
REER E PECES NONI ae SERUS Necati Akin 81 30 25 
Karamadaz iii koyuncu Mining 37 45 35 
f T e ora ue xa uM eee 15 10 11 
Miscellaneous.._............-------  l2222-22222222222222-2222-222..22.2.2-- 89 e 41 e 40 


Total shipmen ts 
* Estimate. 
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Reportedly ground breaking took place in 
1968. 


Lead and Zinc.—Production of lead-zinc 
ore in 1968 was 32 percent higher than 
in 1967. 

A new company, Kayseri Cinko-Kurusun 
Metal Sanayii A.S. was incorporated in 
1968 to develop a major lead-zinc industry 
at Yegilhisar, about 50 kilometers south of 
Kayseri. Of the total initial capital, 35 
percent was contributed by the State- 
owned enterprise of Etibank, the Kayseri 
Workers’ Credit Bank contributed 10 per- 
cent, and the remainder was taken by 
private companies. 

The first activity of the company was to 
prove the reserves and determine the most 
suitable method for developing them. A 
drilling program was carried on in 1968; 
however, no detailed information on the 
exploration was available by yearend. It has 
been suggested that if exploration is success- 
ful and substantial reserves are shown, the 
company will install a plant with an initial 
capacity of 20,000 metric tons followed 
with expansion programs to reach 60,000 
metric tons. 


Manganese.— Manganese production in 
1968 was the highest for the last 5 years 
and increased about 46 percent over the 
1967 output. The significant producers 
were mines near Silivri in Thrace and the 
Cóplerkóy mine near Erzincan. Most of 
the ore exported in 1967 came from the 
latter. Mining activities in the once thriv- 
ing Eregli-Devrek region dwindled to near 
cessation in 1968. 


Mercury.—Mercury production increased 
about 4 percent in 1968 over that of 1967; 
however, when compared with that of the 
last 5 years, 1968 output was about double 
that of 1964. With the new modern retort- 
ing facilities nearing completion in 1968, 
it appeared that Turkey will add 11,000 
flasks to current annual capacity and ele- 
vate exports of this commodity to 20,000 
to 25,000 flasks by year 1970. 

One of the new facilities is located near 
Odemis at the Karaburun peninsula and is 
owned by a private mining company, 
Metaş Madencilik ve Ticaret Ltd. Skt. of 
Izmir. The capacity of the Odemis installa- 
tion, at the first stage, would be 130 tons 
per day of ore averaging 0.27 percent 
mercury (equivalent to 2,500 flasks per 
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year) and would be doubled in the later 
stages. 

The other installation is at Ludik-Sizma 
near Konya where Etibank was developing 
two mercury properties formerly owned by 
private companies. Át this location a rotary 
furnace will treat daily 170 tons of ore 
averaging 0.4 percent mercury which is an 
annual capacity of approximately 6,000 
flasks. 


NONMETALS 


Barite.—The available figures on barite 
production in 1968 showed a 35.7-percent 
decrease below the peak production year 
of 1967. Exports in 1967 were a record 
high of 22,873 metric tons with the United 
States, the main customer, receiving 16,721 
metric tons, followed by Libya and Greece. 
This new Turkish export commodity added 
about $235,000 to the foreign exchange 
earnings of the mineral industry in 1967. 


Boron.—Even though the mine produc- 
tion of boron minerals dropped slightly in 
1968 from the 1967 level, exports in 1968 
showed an increase of 9 percent over 1967 
levels. Etibank (public sector) remained 
the main producer, followed by Türk 
Boraks Madengilik, a subsidiary of Boron 
Consolidated Ltd., and Rasih ve Ihsan 
and Hasmettin Yakal, all private-sector 
producers. 

According to the Ministry of Energy, the 
major borate producing areas in Turkey 
are located in Balikesir Province, Kutahya 
Province, Bursa Province, and Eskişehir 
Province, all in western Turkey. 

Almost all borate exports are made 
through Bandirma port on the Sea of 
Marmara. Total value exports for 1968 
was given at about $6.5 million. France, 
Italy, and the United States were listed 
as the principal importers. 


Cement.—The 11-percent increase in 
cement production in 1968 did not meet 
domestic consumption and Turkey con- 
tinued to import cement. The imports of 
cement in 1967 amounted to 178,458 metric 
tons, of which 137,159 tons came from the 
U.S.S.R. 

Entering into production in the latter 
part of 1967 was the 400,000-metric-ton- 
per-year Trabzon plant and a new addition 
to the Afyon plant. Both are owned by 
Turkiye Cimento Sanayii T.A.S. (Turkish 
Cement Industries). 
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According to official estimates of the 
planning organization, the completion of 
other expansions and new plants should 
raise cement production to over 5.5 million 
metric tons in 1970 and make Turkey self- 
sufficient in this commodity. 


Fertilizer Materials. Turkey's fertilizer 
industry output declined 6 percent during 
1968, producing 24,674 metric tons less 
than in 1967. The construction of a fer- 
tilizer plant west of the Ataş refinery at 
Mersin under the joint ownership of 
Kuwait and Turkey continued in 1968 
under the supervision of a Danish consult- 
ing firm. The Kuwait Petrochemical Co. 
has a one-third ownership valued at about 
$6 million. In addition, the Kuwaitis have 
loaned another $11 million to its Turkish 
partners which include the State-operated 
Seker Bank and the Is Bank and the quasi- 
State agency, The Turkish Nitrate Indus- 
try. Furthermore, the Kuwaitis have agreed 
to supply ammonia over a 10-year period 
at $4 to $5 below the world market price. 
The plant is to open in mid-1970 with a 
750,000-metric-ton production, the largest 
in Turkey. Its output will initially be 
marketed throughout Turkey and perhaps 
will satisfy the present shortages. 


Table 5.—Turkey: Production of 
chemical fertilizer 


(Thousand metric tons) 


Commodity 1968 1964 1965 1966 1967 
Ammonium nitrate 59 86 64 65 64 
Ammonium sulfate..... 89 63 92 86 86 
Super phosphate 175 152 221 222 205 

Total 1 322 301 377 374 360 


1 Data may not add to totals shown because of 
independent rounding. 


New plans were being drawn up for 
phosphate fertilizer plants at Samsun on 
the Black Sea coast and at Elazig in eastern 


Anatolia. 


Magnesite.— Production of crude magne- 
site in 1968 reached a new high with a 
38-percent increase over the 1967 output. 
Most of this tonnage is now sintered in 
Turkey and thus, since there was little 
domestic consumption, exports are best 
measured in marketable products. 
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In 1967, Austria was the leading importer 
of both categories of magnesite—5,711 
metric tons of crude ore and 12,300 tons 
of calcined magnesite. 


In 1968 Continental Ore Co., the lead- 
ing producer and exporter of sintered 
magnesite, apparently transferred one-third 
of its holdings in the Turkish subsidiary to 
Société Generale des Produits Refractories 
of France. 


Siimerbank’s chromite-magnesite refrac- 
tory brick plant at Meran near Konya was 
completed in 1968. The plant is expected 
to produce 26,000 tons of sintered magne- 
site annually, portions of which will be used 
to manufacture 5,000 tons of magnesite 
brick, 4,500 tons of chrome-magnesite brick, 
and 5,400 tons of tar-bound magnesite. 


Pyrite.—Overall production of pyrite in 
1968 increased about 9 percent compared 
with the 1967 output. Exports of cupreous 
pyrite in 1967 increased 30 percent over 
the previous year's exports. Results of 
exploration carried on in 1966 and 1967 
indicated that reserves of the Bakir Baba 
ore bodies were smaller than previously 
suggested. The new estimate is 588,300 
metric tons, averaging 5.89 percent copper. 
This ore will be charged directly to the 
flash roasting furnace to be built at the 
Black Sea copper smelter in Samsun. 
Another block of 502,000 metric tons aver- 
ages 2.2 percent copper which will be 
mined and shipped as cupreous pyrite. 


Detailed information on the organization 
of the company which Etibank was attempt- 
ing to organize in 1967 was not available 
by yearend. 


Stone.—Marble production in 1968 
reached 50,000 cubic meters which is an 
increase of about 66 percent over that of 
1967. Exports in 1967, however, decreased 
63 percent, indicating a greater demand for 
marble in the domestic market of Turkey. 
Exports of marble brought about $124,000 
of foreign exchange to Turkey in 1967. 


Sulfur.—Sulfur production from Eti- 
bank's Kegibolu operation decreased 4 per- 
cent from the record high of the previous 
year. Even though 1967 output was the 
highest in the last 10 years, it was con- 
siderably short of the production target of 
30,000 tons set by the plant organization. 
The average ore grade in Kegibolu is about 
65.14 percent. 
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MINERAL FUELS 


The primary energy resources used in 
Turkey at present can be classified in two 
categories—commercial energy sources such 
as coal, petroleum products, and hydro- 
power, and noncommercial energy sources 
such as fuelwood, charcoal, and dried 
dung. More than half of Turkey's energy 
is met by noncommercial energy and the 
remainder is supplied partly by indigenous 
resources and partly by crude petroleum 
imports. In 1968, the percentage of con- 
sumption of various types of energy re- 
sources, given in coal equivalent values, 
was as follows: Bituminous coal, 14.8 per- 
cent; lignite, 11.4 percent; petroleum prod- 
ucts, 31.4 percent; hydroelectric power, 
4.9 percent; wood, 20.8 percent; and dried 
dung, 16.7 percent. 


Coal (Bituminous).—Zonguldak re- 
mained the major producing area of bitu- 
minous coal in 1968. Run-of-mine produc- 
tion was given at 7.5 million tons. Private 
sector production of low-calorie, high-ash, 
subbituminous coal was 12,000 metric tons. 
Production by mines, 1965—67, is shown 
in the following tabulation: 


Thousand metric tons 


1965 1966 1967 
Public sector: 
Celik (Karadon)....... 1,670 1,848 1,941 
Uzülmez.............- „278 1,447 1,445 
Közlüs sc ——Á— „130 1,284 1,281 
Kandilli (Armutcuk) 816 861 864 
vate sector: 

Diyarbakir (Hazro).... 12 18 12 
Total. 4,401 4,898 5, 043 


Proven reserves of bituminous coal was 
given as 233 million metric tons in 1968 
which includes all of the Zonguldak basin 
and Diyarbakir area. 


Coke. Production of coke increased 5 
percent in 1968. Contributing to the 1968 
total were the city plants in Ankara, 
Istanbul, and Izmir and the Narabuk and 
Eregli steel plants, with some contribution 
from the Zonguldak semicoke plant. Accord- 
ing to the State Planning Organization, 
coke production by 1972 should reach 1.8 
million tons, primarily aimed at metal- 
lurgical purposes, while liquefied petroleum 
gas should replace the present energy 
obtained from coke. 
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Lignite.—Only run-of-mine production 
data on lignite were available in 1968; 
however, it was estimated that salable 
lignite production was slightly higher than 
in 1967. The share of total energy con- 
sumption of Turkey contributed by lignite 
is increasing every year. Áccording to the 
State Planning Organization, in 1950, 4.8 
percent of the total energy consumption was 
met by lignite while in 1968 the contribu- 
tion was 11.4 percent. It seems lignite 
eventually will be the main replacement 
fuel for wood and dung. A new discovery 
in 1967 near Elbistan in the Maras Prov- 
ince drilled during 1968, has proven re- 
serves of 1 billion metric tons. The Elbistan 
discovery, together with holdings of Tur- 
kiye Kómür Isletmeleri Kürümu (TKI), 
places possible reserves of lignite in Turkey 
in the vicinity of 4.2 billion metric tons. 


Production of salable lignite by TKI 
and privately operated producers was as 
follows: 


Thousand metric tons 


1965 1966 1967 
Public sector: 

Tungbilek 2-----.- 1,181 1,857 1,836 

CCC 6 7 75 
Degirmis az 16 69 ..... 
Seyitomer............- 652 706 
Dodurga (Corum) 26 61 90 
y (Thrace)........ ..... 1 2 
eypazari wanes 8 40 
Subtotal............ 2,584 2,921 2,929 
Total private sector 1,682 1,858 1,536 
. 4,166 4,774 4, 465 


Petroleum. — The importance of petro- 
leum production among the primary energy 
sources of Turkey was indicated in 1968 
by the 14-percent incerase over 1967 out- 
put. While petroleum products constituted 
6.2 percent of the total energy consump- 
tion in 1950, they reached 31.2 percent in 
1968. According to the State Planning 
Organization, at the end of the second 
5-year plan (1968—73) the percentage in- 
crease is estimated to be as much as 37 
percent. 


Refinery products output in 1968 in- 
creased to a new high of approximately 
45,629,000 barrels, an increase of 27 per- 
cent over 1967 production. Only Batman 
refinery processes domestic crude oil, 
whereas Ipras and Ataş refineries use for- 
eign oil for feed. 


THE MINERAL INDUSTRY OF TURKEY 727 


More recently, the production of lique- 
fied petroleum gas (LPG) has been in- 
creasing steadily to meet the fast-growing 
demand. Consumption of LPG has jumped 
from 46,922 metric tons in 1965 to an 
estimated 158,233 tons in 1968, and appar- 


ently will reach 422,000 tons by 1972. To 
meet this consumption, the Batman refinery 
at present produces 20,000 and Ataş re- 
finery produces 53,000 tons of LPG; how- 
ever, in the future it is proposed to add 
LPG producing units to the Izmir refinery. 
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The Mineral Industry 
of the U.S. S. R. 


By V. V. Strishkov ? 


The U.S.S.R., with a centrally planned 
economy, maintained its position in 1968 
as the world's second largest producer of 
industrial products. Compared with 1967 
levels, production of electric power in- 
creased by 50 billion kilowatt-hours, oil by 
21.3 million tons, gas by 11.8 billion cubic 
meters, pig iron by 4.0 million tons, steel 
by 4.3 million tons, finished rolled metal 
by 3.4 million tons, mineral fertilizers by 
3.3 million tons, and cement by 2.7 million 
tons. There were also increases in the out- 
put of aluminum, gold, and platinum. 
Production of coal decreased by 1.2 million 
tons. 

Practically all mineral commodity ex- 
ports increased in 1968. Fuel exports were 
the largest and fastest growing commodity 
group in Soviet trade. The rate of growth 
of oil exports may increase despite rising 
home demand and some production and 
transportation difficulties. Despite the devel- 
opment of the mineral industry, the eco- 
nomy lacked many mineral raw materials 
required by Soviet consuming industries. 

The expansion of the Soviet mineral 
industry was largely due to growing inputs 
of labor and capital rather than to ad- 
vancing technology. It is estimated that 
2 to 3 times more capital and labor in real 
terms were required in the U.S.S.R. than 
in the principal countries of the West to 
achieve a given increase in mineral output. 
The productivity of labor and equipment 
was much below planned levels. Practically 
all sectors of the mineral industry main- 
tained greater numbers of production per- 
sonnel than called for by plan targets. The 
coal industry, which produced 594 million 
tons of run-of-mine coal, employed 19,000 
workers over the number envisaged in the 
planned output of 603.6 million tons. 


Because of shortages of mineral commodi- 
ties, efforts were directed chiefly toward 
fulfilling quantitative goals, and less atten- 
tion was paid to quality. Goals of the 1968 
plan were not fulfilled in several mineral 
industry areas. The production of electric 
power, pig iron, steel, coal, gas, cement, 
and many other mineral commodities were 
below both industry requirements and 5- 
year-plan targets. The 4-percent increase 
in the output of fuel was the lowest re- 
ported during the last 8 years. Coal output 
remained virtually unchanged and the ex- 
pansion of petroleum and natural gas out- 
put slowed down in both cases to the rate 
of 7 percent. The 1966—70, 5-year plan 
for the expansion of coal and natural gas 
output has apparently been shelved. The 
increases in the output of steel and rolled 
products—4.2 and 4.3 percent, respectively 
—were below those of 1967. 

Labor turnover remained a serious prob- 
lem at many mines and plants particularly 
in the north and northeast. Turnover of 
personnel in the nonferrous metals industry 
increased from 20.1 percent in 1967 to 
20.6 percent in 1968. This was attributed 
mainly to the lag in building houses and 
in providing medical and public services, 
to low material incentives, and to the 
heavy manual work involved. Large num- 
bers of women were employed in the min- 
eral industry, some in underground work. 
More than half of the machinery employed 
in the mineral industry was idle. This 
largely related to the quality of the 
machines and the unsatisfactory supply of 


l'The statistical data used in this publication, 
with a few indicated exceptions, are taken from 
the sources published by the U.S.S.R. 

3 Mining engineer, Division of International 
Activities. 
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spare parts and materials at the mines and 
plants. The number of machines under 
repair increased considerably, while the 
periods of repair also rose. The produc- 
tion of metallurgical and mining equipment 
has grown substantially, but the technical 
standards and the quality of equipment 
produced *do not always answer modern 
requirements.“ Plants often preferred to 
manufacture old models rather than under- 
take new technology.* 
According to the Economic Gazette: 


On the average we still lag behind a 
number of foreign nations in terms of 
labor productivity in the mining indus- 
try. This in large is to be explained by a 
lack of modern equipment particularly in 
auxiliary operations." 


In the current 1966-70, 5-year plan 
capital investments in the Soviet economy 
are scheduled at 310 billion rubles,’ 47 
percent more than in the 1961—65 period. 
Of these, around 11 billion rubles are being 
allocated for the ferrous industry and over 
6 billion rubles for the nonferrous industry. 
The value of the fixed assets of the Soviet 
mineral industry is growing by about 12 
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to 15 percent annually. The ferrous in- 
dustry comprised approximately one-tenth 
of the nation's assets. The return on capital 
dropped by 17.5 percent from the 1959—65 
period and it declined by 1.3 percent in 
1966. 

The State plan for 1969 was approved 
by the Supreme Soviet December 13, 1968. 
The main goals set forth were the growth 
of heavy industry and steady development 
rates for the mineral industry. The volume 
of industrial production is to be increased 
by 7.3 percent in 1969 over that of 1968. 
It is planned to increase natural gas output 
by 8 percent, rolled ferrous products by 
5.3 percent, mineral fertilizers by 8.3 per- 
cent, and cement by 5 percent. The 1969 
plan envisages an increase of 6 percent 
over the 1968 total of investments in 
development of the Soviet economy. It is 
planned to increase the average monthly 
earnings of Soviet workers and employees 
in 1969 to 116.4 rubles, or 3.3 percent over 
those of 1968. 

The level of Soviet industrial production 
in 1968 and that planned for 1969 follows 
in million metric tons unless otherwise 
specified: 


Production 1968 1969 
— Planned 
Commodity Planned Reported produc- 
1955 1960 1965 produc- produc- tion 
tion tion 
Ironi ore ia eue eid 71.9 * 105.9 158.4 7177.0 176.6 186.7 
C ³ð»i ⁰ dca madera d 88.8 46.8 66.2 79.0 78.8 88.4 
r e MP CN HEUS 45.8 65.8 91.0 107.3 106.5 112.6 
Rolled mtl. 85.8 r 51.0 70.9 85.0 85.2 89.6 
Seel 8 3. 5 5. 9.0 r 11.5 11.2 11.5 
Cement. o / %- ĩͤ . S OL 22. 5 45. 5 72.4 r 89.3 87. 5 92.0 
Mineral fertilizerr sss 9.7 18.9 81.3 42.2 43.4 46.5 
Raw coal (bituminous, anthracite, and lignite). 889.9 1 509.6 577.7 603.6 594.0 595.8 
COK 626.52 oe eut au LIEU dm 43.6 56.2 67.5 71.9 71.8 74.1 
Natural gas (billion cubic meters) 10.4 r 47.2 129.4 173.0 171.0 185.8 
Pest fuel... 2122 50.8 53.6 45.8 r 60.0 e 60.0 e 65.0 
Petroleum erud ------------------- 70.8 * 147.9 242.9 809.0 809.4 826.5 
Power, electric (billion kilowatt- hours) 170.2 292.3 506.7 650.0 638.0 687.0 
* Estimate. r Revised. 
PRODUCTION 


Since Soviet mineral statistics were not 
published in most cases, many of the data 
in the production tables were estimated, 
and represent, at best, an order of magni- 
tude. The increase in Soviet mineral pro- 
duction in 1968 was largely due to addi- 
tional inputs of capacity and labor rather 
than to productivity gains. 


Reportedly, 70 elements were being pro- 
duced in the U.S.S.R. in 1968. The Ukraine 
continued to provide more than one-third 


3 Pravda. Moscow, Mar. 19, 1968, p. 4. 

4 Izvestiya. Moscow, Mar. 19, 1968, p. 3. 

5 Ekonomicheskaya gazeta (Economic Gazette). 
Moscow, February 1968, No. 5, p. 27. 

9€ Official exchange rate 1 ruble $1.11. 
Approximate buying power of 1 ruble relative 
to prices in the United States for hard goods 
and food ranges from about 20 to 50 cents. 
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of Soviet coal, about one-third of total gas, 
some 55 percent of iron ore, 50 percent of 
pig iron, more than 40 percent of steel and 
rolled metals, and nearly 50 percent of 
metallurgical equipment. Kazakhstan was 
the nation's leading producer of lead, 
chromite, and rare metals, and the second 
largest producer of copper and zinc. 
Production of iron and steel was millions 
of tons below capacity. Blast-furnace 
charge was about 2 percent lower in iron 


content than that called for in the plan. 
As a result, the great majority of blast 
furnaces did not reach planned capacity. 
Of eight blast furnaces at the Krivorozhstal’ 
plant none attained planned levels in 1968, 
operating at only 70 percent of established 
capacity. Almost one-half of Ukranian 
open-hearth furnaces employing the latest 
equipment did not reach rated capacity.“ 


7 Pravda. Moscow, Mar. 14, 1968, p. 2. 


Table 1.—U.S.S.R.: Estimated! production of mineral commodities 


(Thousand metric tons 


unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
METALS 
Aluminum: 
Ores and concentrates: 
Bauxite, 26 to 52 percent alumina... 4,800 4,700 4,800 5,000 5,000 
Nepheline concentrate, 25 to 30 
percent alumina................. 500 900 950 1,000 1,000 
Alunite ore, 16 to 18 percent alumina. 40 50 500 1,000 1,000 
Metal, smelter: 
i os 2S ose kd 800 840 890 965 1,000 
Secondary........................ 80 85 90 100 100 
Antimony, mine output, metal content 
metric tons.. 6,100 6,200 6,300 6,400 6,400 
Arsenic, white (As203) - -------------- do.... 6,500 6,800 6,900 7,000 7,000 
Beryl, cobbed, 10 to 12 percent BeO...do.... 1,000 1,000 1,100 1,200 1,200 
Bismuth, mine output, metal content. do- 8 85 85 4 40 
Cadmium, Metal oe ce eae oes eee do.... 1,800 1,900 2,050 2,200 2,200 
Chromite ore, 30 to 56 percent Cr2O3---..---- 1,180 1,270 1,450 1,570 1,650 
8 mine output, metal content do 1,200 1,300 1,300 1,400 1,400 
opper: 
8 gross weight, 0.5 to 2 percent Cu 65, 000 70, 000 75, 000 80, 000 80, 000 
ter: 
FC//(CôôÜêOn es ceseces 650 700 750 800 800 
Secondarꝶꝶ⁊FFF, 140 145 150 160 160 
Iron and steel: 
Iron ore, 55 to 68 percent Fe 145,586 153,432 160,271 r 168,246 176 ,617 
Iron ore sinter zz 103, 613 NA 115, 662 123, 185 128,285 
l;; e ens Unene (deae das 1,607 2,870 7,186 
Pig iron and ferroalloys:? 
Pig iron for steelmaking.. .......-.- 51,594 NA 59,832 64,147 67,792 
Foundry pig iron 8,977 NA 8,979 9,808 9,588 
Spiegeleisenn nn 81 NA 93 91 75 
Ferromanganese 916 NA 902 911 944 
Other blast furnace ferroalloys 809 NA 458 855 889 
ff wes ESE 62,877 66,184 70, 264 74,812 78, 788 
Steel :3 
//, w-» es wows 78,921 NA 90,492 95,653 99,741 
Steel for casting-.......-..........- 6,113 NA 6,415 6,582 6,791 
Total..:.222222552 eeu eus Eau 85, 034 91,021 96,907 1 102, 285 106, 582 
R — S" 
eavy sections ; 
Light sections 5,730 NA 25,744 28,280 29,983 
Wire re memes mer 4,635 NA 5,819 6,454 6,589 
Pipestock.. a ccacocccc e anina 3,777 NA 4,099 4, 195 4,282 
Tubes from in gots 1,121 NA 1,157 1,239 1,810 
Plates and sheets: 
More than 5 millimeters thick... 9,464 NA 8,374 8,729 9,232 
Othe? eee A ka REGE 7,944 NA 11,225 11,636 12,181 
Total plates and sheets 17,408 NA 19,599 20, 865 21,418 
JJ)%%õ%ͤͤꝙ— . LAU 4, 507 NA 5, 984 6,468 6,901 
Railway track material. 8,228 NA 8,274 8,276 8,370 
heels, tires and axles............- 808 NA 787 831 829 
Unspecified, for sale 407 NA 740 678 584 
Gr! 88 123 NA 92 65 98 
Total semimanufacturess 58,491 61, 600 67,295 71,796 75,309 


See footnotes at end of table. 
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Table 1.—U.S.S.R.: Estimated’ production of mineral commodities—Continued 


(Thousand metric tons unless otherwise specified) 


See footnotes at end of table. 


Commodity 1964 1965 1966 1967 1968 
METALS—Continued 
Iron and steel—Continued 
Selected end products:‘ 
Welded pipes and tubes. ........... 4,022 NA 5,496 r 5,974 6,412 
Seamless pipes and tubes. .......... 4,102 NA 4,409 r 4,608 4,808 
P/!» See on ous sium 8,124 9,000 9,905 r 10,582 11,215 
Cold-rolled sheets 8,081 NA 8,862 4,081 4,208 
e cases e cm bee 406 NA 466 488 497 
Galvanized sheets 808 NA 332 384 451 
Electrical sheets — -------------- 790 NA 862 898 921 
Wire, plans 1,936 NA 2,422 2,649 2,778 
Lead, metal: 
Fim -2-2-2-2 MMMM 830 850 876 400 400 
Secondary..........---..-.--_.------- 70 70 75 80 80 
Magnesium, metal including secondary 84 85 37 40 40 
Manganese ore HH 7,096 7,516 r 7, 706 r 7,175 e 7,500 
Mercury, metal, including ere 
6-pound flasks.. 85,000 40,000 40,000 45,000 46,000 
Molybdenum, mine output, Eon content 
metric tons 6,000 6,200 6,500 7,000 7,000 
Nickel, metal, including secondary 80 85 90 100 100 
Platinum thousand Go. ounces. . 1,500 1,700 1,800 1,900 2,000 
Silver, ThE including secondary. ..... do 29, 000 81,000 88, 85,000 85,000 
in, meta 
, --------------- long tons 22, 000 23, 00 24, 000 25, 000 26, 000 
Secondar F O.... 7,000 7,000 8,000 ,000 ,000 
Titanium, metal 6 10 11 
Tungsten concentrates, contained tungsten 
Zin metric tons 5,000 5,200 5,700 6,200 6,200 
c: 
Recoverable metal content of domestic 
ORBI. Io cci cio Si a c ee 8 430 470 500 585 540 
Metal: 
FFCCô·§;¹zed test lvoe 445 480 510 540 540 
Second ma m wm 50 55 55 60 60 
NONMETALS 
Asbestosss 735 745 755 769 800 
BI. ( ecu 220 230 250 260 260 
Boron, materials and compounds, B20; content. 64 65 67 68 69 
G%%§öÜͤ'ii ue 64, 934 72,888 r 80,013 r 84,809 87,500 
Kaolin (including china clay)...........-..- ,000 1,600 1,600 1,700 1,700 
Corundum.................... metric tons. 4,000 5,000 , 5,000 6, 
Diamond: 
G ͤ . thousand carats 800 1, 000 1,200 1,400 1,400 
Industrial. .............-.......- Occ 8,200 4,000 4,800 5,600 5,600 
Total... esos eo e. do 4, 000 5, 000 6, 000 7,000 7,000 
Disto mite c mmese 320 330 350 360 360 
Fil 8 220 230 240 240 240 
ertilizer materials: 
Crude: 
Nitrogen compounds, N content 
pO UE NM NICE RUM ere r 2,099 12, 712 r 8,188 r 8, 758 * 4,100 
hos 
edt 
Ore 17.7 percent P:0;...... 15,400 18,200 19,300 21,200 2 24,000 
Concentrate, 39.4 percent 2 
%% ͤ⁰ ewan ek 6,880 7,550 8,000 8,800 9,700 
Sedimentary rock: 
Ore, 18 percent P$0;. ...... 8,700 ? 12,100 18,500 15,000 16,000 
. 19 to 25 per- 
t PiO gen os 4,350 6,050 6,750 7,500 8, 000 
Potash, KO et 1 5 r 1,894 r 2,868 r 2, 626 r 2,868 * 9,160 
Manufactured:? 
Ni enous, bulk 10,222 18,217 15,534 18, 805 e 20,800 
Phosphatic, bulk 7,522 8,650 9,499 9,9 * 10,500 
Potassic bulk. ...................- 4,553 5,691 6,311 6,894 * 7,400 
Phosphatic meal. 3,155 3,690 4,417 4, 776 * 5,200 
Others un 0K ( aus 110 105 105 124... 2232-5022 
%%// ²³¹¹dꝛ RR 25, 562 31,253 35, 866 r 40,088 * 48,400 
FlüOrSDSüt..--...-.-l2lzce22eszzeeezmeeceuas 800 850 850 880 880 
Haphit eb roS tM CE 60 60 65 65 70 
Gypsum 4... 2l. c teen ieee 4,208 4,344 r 4,495 r 4,691 * 4,850 
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Table 1.—U.S.S.R.: Estimated! production of mineral commodities— Continued 


(Thousand metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
NON METALS—Continued 
Lime, dead burned ?....................... 16,198 r 17,714 r 18,878 r 19,661 e 20,000 
Magnes ite 2,800 2,900 2,900 8,000 8,000 
Mia M S I ⁵ D EE T 32 83 84 35 86 
ite: 
Gross weight 3,200 8,300 3,800 3, 500 3, 500 
Sulfur content 1,700 1,750 1,750 1,850 1,850 
Refractories:? 
Smotteses amem 5, 695 5, 790 r 5, 977 r 6,075 e 6,200 
Dinas (quartzite-lime) ................. 629 687 r 641 r 637 e 650 
Magnesite and chrome magnesite........ 1,313 1,372 r1,401 r 1,424 e 1,500 
Magnesite powder.....................- 1,220 1,265 r 1,362 r 1,820 e 1,350 
/ ⁰·¹¹wuu-- 8,857 9,064 r 9,881 r 9,456 e 9,700 
Salt, all types: 10,100 9,500 r 9,800 r 10,600 * 11,000 
LUE (ex 4 odios sulfur content of pyrite 1,350 1,430 1,430 1,500 1, 500 
Tale. 25: ³Ä¹³ A o ce eet 850 860 860 370 870 
MINBRAL FUELS AND RELATED MATERIALS 
Coal:5 
Brown toesas ß See sees 145,127 149,850 146,484 143,815 146,000 
Hard: 
COMING 4.2.2225 5me220 e ELEC 188,617 138,959  Á7142,549 1 147,623 155,000 
Anthracite ?......... LL 2L ll... ..- 74,898 76,467 76, 775 r 77, 139 77, 500 
Undifferentiatedd 200, 355 212,455 219,846 r 226,624 2155 500 
Total hard coalll 408, 870 427, 881 489,170 451,386 448,000 
Tolal §«;—A — ice 553,997 577,731 585, 604 vr 595, 201 594, 000 
Coke, oven and beehive 222. 66,282 67,462 68,493 r 69,897 71, 
( ³⁰·wꝛAAAAA ͤ K 223, 603 242, 888 265,126 * 288,068 809 , 400 
Fuel briquets- --.-----------------------7- r 6,500 6,518 6,582 r 6,787 7, 
QIETTILE "LEN 20,2338 21,259 21,374 r 21,601 21,700 
Peat, agricultural use 110,000 130,000 130,000 130,000 130,000 
eat, fuel use 59,500 46,000 * 65,400 65,000 60,000 
Natural gas billion cubic feet. 8,892 4,570 5,110 5,601 6,039 
Electric power billion kilowatt-hours.. 459 507 545 r 588 688 
* Estimate. r Revised. NA Not available. 
1 Estimate except where noted. 
2 Reported in Soviet sources except for estimates in column 1968, where indica 
3 Data for 1964, United Nations Quarterly Bulletin of Steel Statistics for Europe, v. 16, a o. 1, 1965, p. A-23; 
for 1966, v. 18, No. 8, 1967, p. A-23; for 1967, v. 19, No. 1, 1968, p. A-23; for 1968, No. 2 , 1969, p. 4.23. 
4 Items listed under this heading are produced from semimanufactures listed above and possi ibly also from 


imported material. Therefore, these data are not additive to the total of semimanufactures lis 
* Run-of-mine coal; the average ash content of the coal shipped from the mines was 19.6 percent and average 
calorific value was a little more than 5,000 kilocalories per kilogram in 1968. 


TRADE 


Soviet foreign trade is oriented toward 
the importation of needed production 
machinery and equipment, including com- 
plete industrial plants. Exports of minerals 
produce foreign exchange to help pay for 
imports even though most minerals ex- 
ported could be consumed within the 
country. Ministry of Foreign Trade plans 
the volume and value of exports and im- 
ports which are included in the national 
5-year plans. 

Tables 2 and 3 are derived from official 
statistics of the Ministry of Foreign Trade 
for 1967 and partially for 1968. Official 


figures by country for 1968 are not yet 
available, but are expected to follow the 
same general pattern. 

The value of total Soviet trade expanded 
from 16.4 billion rubles in 1967 to 18.0 
billion in 1968. Imports and exports were 
each 10 percent higher in 1968 than in 
1967. Exports from the Soviet Union were 
valued at 9,571 million rubles, including 
6,421 million in trade with Communist 
countries. The value of imports amounted 
to 8,469 million rubles, of which 5,732 mil- 
lion originated with Communist countries. 
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Table 2.—U.S.S.R.: Exports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1967 
METALS 
Aluminum: 
Ingots and equivalent primary forms.... 253, 100 287, 600 s Me many 92,500; Czechoslovakia 
? e 
Semimanufactures, including those of 60,400 79,500 Czechoslovakia 12,2883; East Germany 
duraluminum. 12,100. 
Antimony, primary form 1,300 800 sepin 400; Bulgaria 326; Netherlands 
Cadmium, primary forms 500 700 „ 280; Czechoslovakia 
Chromite (48 to 56 percent Crz O:) 1,030,000 1,048,000 United States 280,000; Japan 165,000; 
West Germany 150,000; Sweden 
110,000; France 100,000. 
Cobalt, primary form 100 NA NA. 
Copper: 
Ingots Dnaligeed primary forms: 
Sa ea ae ( 94,000 109,800 East 8 41,600; Czechoslovakia 
Alloyed (bronze)... ............... 2,600 5,700 East Germany 2,200. 
Semimanufactures: 
Unalloyed....-..cocco220seu uo 5,800 7,900 Cuba 2,700; Rumania 871; Czecho- 
slovakia 592. 
Alloyed (copper-zinc).............- 8,600 8,800 Cuba 1,100; Bulgaria 668. 
en ß du Ted 10,300 NA All to Italy. 
Iron and steel: 
Iron ore thousand tons 28,685 82,201 Czechoslovakia 8,665; Poland 8,584. 
PIgGrOlhzoolooesedewomwe.ee eed do.... 4,482 4,522 aspen 1, pega ; East Germany 717; 
Ferrous scrap- do 678 664 Japan n 210, irt Germany 206; 
Ferroalloys: 
errotungsten..................-- NA 500 
Ferrosilicon 100, 400 111, 800] Rumania 65,500; Czechoslovakia 
Ferromangan ese 87, 000 97 300 46, 600; Netherlands 30,400; 
Ferrochromium. ...-------------- 31,000 33,300| United Kingdom 27,600. 
Ferrovanadium..................- 1,900 2,000 
Not specified....................- 68 , 700 68,100 
C ———— must 289,000 312, 400 
Semimanufactures: 
Rolled products, thousand tons 5, 160 5,472 East Germany 1, 976; Rumania 690. 
exeluding pipes. 
Steel pipes do 282 294 East Germany 121; Bulgaria 49. 
Lead, ingots and equivalent primary forms 86, 900 90,900 East Germany 41,600; Czechoslovakia 
24,200; Hungary 9,500. 
Magnesium, primary form 8,600 14,500 East Ge Germany 1 807; Netherlands 
Manganese ore: 
Metallurgical grade 1,250,000 1,150,000 Poland 304,000; East Germany 
216,000; Czechoslovakia 186,000. 
Battery and chemical................. 17,000 19,000 Netherlands 9, 9,600; East Germany 
Mercury................. 76-pound flasks.. 610 NA NA. 
Nickel... osnaatlsecuedicas d Bes 6,600 NA All to United Kingdom. 
Tin, primary forms. ...........- long tons. . 6 NA NA. 
Zinc, ingots and equivalent primary forms... 74,100 78,700 East Germany 37,500; Czechoslovakia 
NONMETALS 
Abrasives, hard alloys - 68 89 Bulgaria 17; Hungary 11. 
ö a ete censuses 8 285,200 308,600 France 38, 900; East Germany 36,550. 
Cement thousand tons 2,279 2,641 Hungary 377; Cuba 257. 
S ˙”A. ese E d LE nE ac LE 3, 900 5, 400 Poland 1,700; Hungary 1, 000. 
Fertilizers and fertilizer raw material 
Apatite ore 90, 400 60,500 Czechoslovakia 54, 600. 
Apatite concentrates thousand tons 4, 510 5, 107 East Germany 915; West Germany 
38.5 to 89.4 percent P:O;. 705. 
sd oa, Sorc not less than 18.7 878,200 445,600 Cuba 115, s00; 10 112,000; 
percent Bulgaria 5 100. 
Ammonium nitr ate 127,500 197,900 Cuba 116, 300 
Ammonium sulf ate 693,800 749, 100 Cuba 300,300; India 122, 600. 


Potassium salts, K Gi 58 to 62 percent 1,865,800 1,721,500 Japan 291, 000; Yugoslavia 130,800. 
K;O equivalent. 


Gli deduaiiqu 9,500 10,200 East Germany 2,800; Bulgaria 2,000; 
Poland 1,800. 

GCC ↄ ³⁰oO-oGqůmãq. cee se on toes 20, 100 NA All to Finland. 

Fl ⁰ ⁰A ⁵ĩ E 5, 200 NA NA. 


See footnotes at end of table. 
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Table 2.—U.S.S.R.: Exports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 Principal destinations, 1967 
NONMETALS—Continued 
Pyrité siti eon revo thousand tons 1,611 1,582 Italy 798; East Germany 247. 
Refractories: 
Clay, fire resistant 17,200 23,800 Poland 10,500; Hungary 6,600. 
Magnesite powder 15,600 NA Rumania 9, 900; Japan 5,600. 
019,7. c 80,600 118,200 Bulgaria 31 400; Poland 12,200. 
BO] basi ⁵5—v ee s 270,100 812,600 Czechoslovakia 90, 500; Hungary 
49,100; Finland 80, 700. 
CCJJJ!0ĩõͤõͤĩͤĩÄ5«0ið7! dull ee 281,600 291,200 Cuba 135,500; Hungary 63,000; 
f Czechoslovakia 41,100. 
Sulfuric acid. ...........................- 159,100 182,500 Hungary 79,700; Czechoslovakia 
%⁰˙à Áa— A 16, 700 NA All to Japan. 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 29,033 28,400 East Germany 7,500; Czechoslovakia 
5,200; Hungary 4,079. 
Coal: 
Anthracite. ..........- thousand tons 2,979 3,197 France 1,896; Italy 300. 
Bituminou s do 19, 248 17,939 East Germany 4,945; Bulgaria 8,321; 
Czechoslovakia 2,154. 
ff ose ete usecase acess 85 113 All to Czechoslovakia. 
/ ⁵ A 8 do 22,912 21,249 
G ie ² ecole eee O._-- 8,694 8,824 East Germany 1,275; Finland 610; 
Hungary 592; Rumania 551. 
Gas, natural million cubic meters. . 1,290 1,729 Poland 1,025. 
etroleum: 
Crude thousand tons 54,117 59,216 Italy 10,576; Czechoslovakia 7,425; 
East Germany 6,137. 
Refinery products: 
Gasoline thousand tons 3, 276 3,352 POM 1 85 West Germany 473; 
ta 
Kerosine do 1,181 1,321 India 169; Czechoslovakia 250; 
Ceylon 161. 
Gas, diesel oil do.... 8,616 10,089 Finland 1,731; West Germany 906. 
Residual fuel oil............ do.... 11,166 11,682 Sweden 3 074; Bulgaria 1,185 
Lubricants...............- 93 267 299 Cuba 66; Bulgaria 56: N orth Pare 26. 
Bitunnensn 98 33 38 Bulgaria 28. 
araffin.. ocn oc 0 — 25 24 Poland 7; Bulgaria 8. 
Unidentified...............- Ücccc 128 194 All to Communist countries. 
e mot Ludi do. 24,692 26,999 
Power, electric...... million kilowatt hours... 1,802 2,470 Hungary 1,422; Poland 278. 
NA Not available. 


Sources: 1. Vneshnyaya torgovlya SSSR za 1967 god (Foreign Trade of the U.S.S.R. for 1967 Year), Moscow 


1968, 312 pages. 


Mineral industry products reportedly 
accounted for about 39 percent of the value 
of all officially recorded exports in both 
1967 and 1968. The Soviet Union remained 
a significant exporter of mineral fuels, 
manganese, iron and chromite ores, steel 
ingots, and ferroalloys, aluminum, asbestos, 
apatite concentrate, potassium salts, and 
sulfur. Fuel and power exports represented 
16 percent of the value of all exports in 
1968 and exports of crude oil in. 1968 
were 3.3 times those in 1960. Kazakhstan 
accounted for all Soviet exports of chro- 
mite, over 80 percent of lead exports, and 
two-thirds of total exports of copper, cad- 
mium, and zinc. 


2. Vneshnyaya torgovlya. Moscow, No. 8, August 1969, pp. 49—59. 


Mineral commodities imports were about 
13 percent of all officially recorded imports 
in 1967 and 1968. The Soviet Union was 
a net importer of nonferrous semimanu- 
factures, steel pipe, bauxite, alumina, tin, 
barite, fluorspar, talc, mica, and some other 
mineral commodities. 

Official foreign trade statistics do not 
include exports of precious metals, but they 
are estimated to be one of the largest com- 
modity groups by value. The value of 
known Soviet exports of these metals, as 
measured by the recorded imports of other 
countries, has been consistently high, not- 
withstanding appreciable annual fluctua- 
tions. There has been a steady increase in 
the exportation of cut diamonds. 
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Table 3.—U.S.S.R.: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 Principal sources, 1967 
METALS 
Aluminum: 
C ˙ V AAA 1,076,700 NA Yugoslavia 646,600; Greece 430,100. 
Algming= soot ĩðäA ⁰⁰ EE 167,500 387,000 Hungary 89, 400; United States 63,200; 
Greece 21, 900. 
Semimanufactures, including those of 2,300 2,200 e 
duraluminum. 
Cadmium, primary forms.................. 220 235 Poland 171. 
Copper: Ingots and equivalent primary forms: 
Unalloyeddlddʒũlu 1,400 9,400 NA. 
Semimanufactures-_.............-_.--- 5,600 6,700 All from Yugoslavia. 
Iron and steel: 
Pig iron thousand ronis 154 63 Finland 98.8; North Korea 55. 
Ferroalloy s . 7 9 North Korea 1.2. 
Rolled products, excluding pipes do 910 1,362 wer er nay 281; Austria 113; 
umania 
Steel pipes do.... 583 765 Rumania 205; West Germany 87; 
Japan 738. 
Lead: 
ORG se cases ses eee md c rusa E 89,400 NA All from Iran. 
Ingots and equivalent primary forms 82,800 89,100 North Korea 17,000; NN 
11,900; Bulgaria 8 
Mercur 76-pound flas ks 3,900 3, 900 Yugoslavia 2, 2,900; Mainland China 
Tin, primary form long tons 5, 700 7,100 United Kingdom 8,900; Malaysia 
A angsten; concentrate 600 NA All from mainland China. 
ine: 
)))GGPPT!fßß;ỹ; ð 4 ⁵ Cup E 20, 000 NA All from Iran. 
Concen traten 2, 800 NA All from North Korea. 
J!!!! 8 2,000 2,200 All from Poland. 
Ingots and equivalent primary forms 29, 700 86,400 Poland 19,400; North Korea 7,700. 
Rolled produe ts 700 800 All from Poland. 
ĩ·Ü˙wꝓä ⁰ꝛꝛ m. deeem di ie 4, 000 8,900 Do. 
NONMETALS 
BGrite-cescccsece EEA ete so ese eae 148,100 180, 000 North Korea 69, 9855 Bulgaria 28, 100: 
Yugoslavia 25 
Cement thousand tons 256 296 All from North SK orca 
C ˙¹—wꝛ¹Aůↄ d. aa 84, 800 102, 000 A 46,100; mainland China 
NCA wee ERE 155 160 All from India. 
Refractories, magnesite powder 158,900 211,400 All from North Korea. 
S ²˙. A A 46, 500 9,400 Undisclosed. 
PCJ!˙·;Lu ! è 8 57, 200 50,800 North Korea 27, 209; A China 
17,600; Bulgaria 12 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous thousand tons.. 7,800 6,900 Poland 7,770. 
Cole ee Tm do- 658 All from Poland. 
Petroleum refinery produets 
as oline do 753 694 Rumania 445; East Germany 286. 
Kerosinee do 2 Rumania 11. 
Gas / diesel oĩ lll do.... 242 186 Rumania 152. 
Residual fuel oil................ do.... 161 82 Rumania 11. 
Lubricants........-.-.........- do.... 138 96 Rumania 121; Hungary 13. 
Bitumen do- 26 22 All from Rumania. 
, eor cece dee ES do.... 8 6 Do. 
Unidentified..................- do.... 19 22 Do. 
ze de do- 1.359 1,065 Rumania 777; East Germany 272. 
Carbon blacekcek k 3, 500 1,700 Rumania 2, 700; East Germany 500. 


NA Not available. 


Sources: Vneshnyaya torgovlya SSSR za 1967 god (Foreign Trade of the U.S.S.R. for 1967). Moscow, 1968 
op. 312. Vneshnyaya torgovlya. Moscow, No. 9, September 1969, pp. 51-60. 


The proportion of all Soviet trade con- 
ducted with Communist countries declined 
slightly from 68 percent in 1967 to 67 
percent in 1968. East Germany, Czecho- 
slovakia, Poland, Bulgaria, Hungary, and 
Rumania retained their positions as the 


Soviet Union's most important foreign trade 
partners, in that order. European Com- 
munist countries accounted for 10.4 billion 
rubles of the total Soviet trade turnover 
of 18.0 billion rubles. Trade with Yugo- 
slavia declined from 462 million rubles in 
1967 to 456 million in 1968. 
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Soviet mineral exports are an essential 
factor in the economics of the CMEA 
countries Rumania is the only other 
CMEA country producing significant quan- 
tities of petroleum—about 4.3 percent of 
the Soviet level in 1968. All others are 
heavily dependent upon liquid fuel imports 
to supply their industrial needs. Soviet 
deliveries covered one-third of the import 
requirements of the European Communist 
countries for machinery and equipment; 
almost 100 percent in pig iron; more than 
95 percent in crude oil; over 80 percent 
in iron ore and aluminum; and 75 percent 
of requirements for petroleum products and 
phosphorus fertilizers in 1968. The U.S.S.R. 
purchased almost one-half of the total ex- 
ports of machinery and equipment of the 
CMEA countries, primarily from East Ger- 
many, Czechoslovakia, and Rumania. Soviet 
trade with mainland China continued to 
decline. 

The United Kingdom had the largest 
trade with the Soviet Union of any non- 
Communist country, with a total trade of 
576 million rubles in 1968. The United 
Kingdom was followed by Japan (519), 
Finland (459), Italy (397), West Germany 
(394), France (388), the United Arab 
Republic (332), and the Netherlands (154). 
The United Kingdom is a traditional im- 
porter of Soviet nonferrous metals, man- 
ganese ore, and apatite concentrate. 

The plans for 1969 and 1970 indicate 
an expansion of Soviet trade with Western 
developed countries. Agreements on eco- 
nomic and scientific-technical cooperation 
have been concluded with France, Italy, 
and Finland. 
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The Soviet trade turnover with the 
developing countries has grown through the 
expansion of economic and technical assist- 
ance to India, the United Arab Republic, 
Syria, Algeria, Pakistan, and also to coun- 
tries bordering on the Soviet Union— 
Afghanistan, Turkey, and Iran. Agreements 
have been concluded with Afghanistan and 
Iran providing for the delivery of natural 
gas to the Soviet Union, in return for 
economic and technical assistance. 

The Soviet Union imported 206.7 million 
cubic meters of natural gas from Afghani- 
stan valued at 1,107,000 rubles in 1967. 

The Soviet Union has concluded agree- 
ments for economic and technical coopera- 
tion with 35 Asian, African, and Latin 
American countries. The main items ex- 
ported by the Soviet Union to Africa were 
machinery and equipment, petroleum prod- 
ucts, ferrous metals, rolled products, and 
cement. In 1968 the volume of trade be- 
tween the U.S.S.R. and the Latin America 
countries reached 1,036 million rubles with 
78.5 percent of the trade accounted for by 
Cuba. | 

Soviet mineral trade in recent years has 
been growing at a more rapid rate than 
world mineral trade and probably will 
continue to expand. Soviet plans schedule 
substantial increases in foreign trade. In the 
U.S.S.R., reported production costs are 
not the major factor in determining the 
selling price of a commodity in the country 
or to the free world. The Soviet system 
permits the establishment of selling prices 
at any level believed desirable to meet 
economic requirements. 


COMMODITY REVIEW 


METALS 


Aluminum.—The Soviet Union, second 
only to the United States in aluminum pro- 
duction, operated 13 primary reduction 
plants with a total probable annual capac- 
ity (January 1, 1969) of 1.45 million tons. 
In 1968, the U.S.S.R. produced an esti- 
mated 1 million tons of primary aluminum. 
Net aluminum consumption amounted to 
about 850,000 tons in 1968, a per capita 
use of about 3.5 kilograms—far below most 
West European countries. 

The production of metal more than 
doubled during the 7-year plan 1959-65. 
Under the present 5-year plan (1966—70) 


aluminum output in 1970 is scheduled to 
be 1.9 to 2.1 times the 1965 level. It is 
planned to make Siberia and Kazakhstan 
the main centers of aluminum production, 
namely at Krasnoyarsk, Irkutsk, and Bratsk 
in Eastern Siberia, Novo-Kuznetsk (Keme- 
rovo Oblast’) in Western Siberia; and 
Pavlodar in Kazakhstan. 

The third potline of the Krasnoyarsk 
aluminum plant, largest in the country, 
went into operation in December. The 


8CMEA (CEMA)—Council for Mutual Eco- 
nomic  Assistance—comprising the following 
countries: Bulgaria, Czechoslovakia, East Ger- 
many, Hungary, Mongolia, Poland, Rumania, 
and U.S.S.R. 
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plant’s two units operated at about 80 
percent of capacity, and construction was 
started on an aluminum rolling mill. It was 
planned to double aluminum at the Bratsk 
aluminum plant in 1970 as compared with 
that of 1968. The plant's second potline 
went into operation at the end of December. 
The Irkutsk (Shelekhov) aluminum plant 
fulfilled its planned 1968 production goals. 
A rolling mill was under construction at 
this plant. Remodeling of the pots was 
being carried out at the Sumgait aluminum 
plant, and by the end of 1969 a total of 
168 pots are to be renovated. A new alu- 
minum plant was also being built at Regar 
in Tadzhikistan, with a new completion 
date for the first potline set for 1972, and 
completion of the entire plant scheduled 
for 1975. During the initial period of 
operation of the plant, the raw material will 
probably be brought from Azerbaydzhan. 

India and the Soviet Union have agreed 
to build an aluminum complex at Korba 
in Central India. The project will produce 
110,000 tons of aluminum and 55,000 tons 
of semimanufactured products annually. 

Aluminum production quotas were not 
reached in either the 7-year plan ur the 
1966-68 plans primarily due to design 
defects at the Achinsk, Kirovabad, and 
Pavlodar alumina plants, the Turgay baux- 
ite and Kiya-Shaltyrsk nepheline open pits, 
and the Severo-Ural'sk underground baux- 
ite mines. 

A number of alimina and aluminum 
plants which were built during the 7-year 
plan according to the design of the All. 
Union Aluminum-Magnesium Institute 
(V.A.M.I.) had to be modified subsequently. 

In 1968, primary attention was being 
paid to improving the raw material base 
and to erecting alumina plants to over- 
come the gap between aluminum electro- 
lysis capacity and alumina production 
capacity. Serious deficits of alumina in the 
U.S.S.R. seem probable in the next few 
years, pending development of the Siberian 
nepheline-based raw materials industry. 

The Achinsk alumina plant in Western 
Siberia, which is to provide raw material for 
the Krasnoyarsk aluminum plant, has been 
under construction since 1955. Previous 
start up dates for the first line production 
were canceled and a new date has been 
fixed for 1969. Delay in starting this may 
slow the development of aluminum produc- 
tion based on water power from the Angara 
and Yenisey Rivers. 


MINERALS YEARBOOK, 1968 


Bauxite was the main source of alumina 
in the U.S.S.R., although the grade is 
frequently low and transportation often 
presents a problem. Supplies were insuffi- 
cient both as to quantity and quality and 
1,244,000 tons of high-grade bauxite and 
alumina were imported from Yugoslavia, 
Greece, Hungary, and the United States 
in 1967. It is planned to import about 
1.5 million tons of bauxite and alumina in 
1969. Hungary under existing agreements 
will supply 160,000 tons of alumina to the 
Soviet Union in exchange for 55,000 tons 
of aluminum in 1969. 

The production of bauxite in the Turgay, 
Kazakhstan only reached 60 percent of 
the planned quotas in 1968, and the 
quality of bauxite shipped to the Pavlodar 
alumina plant which was already approach- 
ing planned capacity was reportedly poor. 
Development of the Arkalyk bauxite open 
pit progressed; one additional ESH-15—90 
excavator began operating there in October. 
Special exploration of the new Ayat baux- 
ite deposit began in north Kazakhstan, 
where dozens of new boreholes were being 
drilled. The opening of three new under- 
ground mines in the northern Urals prog- 
ressed slowly. Development began on a 
major bauxite open pit near Savinsk settle- 
ment on the banks of the Onega River in 
Archangel Oblast'. The first stage is to be 
completed in 1973. A promising new baux- 
ite deposit was found near Voy-Vozh in 
the Komi A.S.S.R. 

The principal facilities for production of 
alumina from nepheline are in the northern 
part of the Evropean U.S.S.R. and are 
based on large reserves of nepheline on the 
Kola Peninsula. Other nepheline-based 
facilities are located in Siberia. Ore for the 
Achinsk alumina plant is to come from the 
Belogorsk nepheline open pit on the border 
of Krasnoyarsk Kray and Kemerovo Oblast’, 
which was under construction in 1968. 
The Razdan mining and chemical combine 
in Armenia, which was under construction, 
is to supply nepheline raw materials to the 
Sumgait aluminum plant. 

Deposits of alunite were being exploited 
in Azerbaydzhan, with the Zaglik open pit 
as the principal producer. At the Kirovabad 
alumina plant alunite was processed into 
alumina, but the plant did not reach its 
planned production due to the installation 
of equipment which had not been fully 
tested. 
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The fourth section of Pavlodar alumina 
plant No. 1 was completed in April. The 
plant was the largest shipper of alumina 
in the U.S.S.R. in 1968. The fifth section 
(the first section of Pavlodar alumina plant 
No. 2) was under construction. The over- 
all cost of the Pavlodar alumina plant 
increased from 49.9 million rubles in 1965 
to 119.2 million in 1968. 


Antimony.—The Kadamzhay combine in 
the Kirgiz S.S.R., remained the principal 
antimony center of the U.S.S.R., whose 
integrated facilities produced most of the 
country's refined products. In 1968, the 
combine exported antimony to 45 foreign 
countries, including its first shipment to 
Cuba. Compared with that in 1967, output 
of metal at the combine increased by a few 
percent. Installation of a new furnace 
planned to increase metal production by 
20 percent was began in 1968. At the 
Zapadnaya mine of the combine a new 
shop producing antimony trioxide was 
commissioned and the smelting shop was 
renovated. 

An antimony ore deposit associated with 
gold was discovered at Sarylakh in Yakut 
A.S.S.R. The Sarylakh antimony ore de- 
posit is located near the North Pole. It is 


United Japan France West 
States Germany 
280 165 100 150 
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reportedly the northernmost antimony de- 
posit in the world. Kirgiz specialists from 
the Kadamzhay combine were aiding in its 
development in 1968. 


Chromium.—With an estimated output 
of 1.65 million tons, the U.S.S.R. was the 
leading world chrome ore producer and 
exporter in 1968. The Soviet Union's de- 
posits of chromium ores are situated in the 
Western Kazakhstan and in the Ural 
Mountains. 

The Donskoye mining administration at 
Khrom-Tau in Aktyubinsk Oblast’ Western 
Kazakhstan which produced over 90 per- 
cent of the Soviet output, is the only 
supplier of high-quality ore in the U.S.S.R. 
Deposits of chromium ores in the Ural 
Mountains have a low chromium oxide 
content (20 to 40 percent), as well as a 
low CrgQ3:FeO ratio, for which reason 
they are mostly used in the chemical and 
refractory industries. 

The U.S.S.R. increased chromite exports 
by 81 percent from 1963 to 1967 (567,000 
to 1,030,000 tons). 

Exports of chromium ore from the 
U.S.S.R. by country of destination for 1967 
totaled 1,030,000 tons destinated as follows 
in thousand metric tons: 


Sweden Poland Italy Czecho- Other! 
slovakia 
110 75 52 45 53 


1 Of which 22, 000 tons to East Germany and 11, 000 tons to Hungary. 


Copper.—The Soviet Union produced an 
estimated 800,000 tons of primary copper 
in 1968. The copper production schedules 
are being pushed rapidly. According to the 
present 5-year plan, 1966—70, Soviet copper 
output should be increased by 60 to 70 
percent. This would indicate a probable 
planned level of 1.1 to 1.2 million tons of 
primary copper by 1970; the estimated 
level for this year is 1 million tons. It is 
estimated that Soviet primary copper out- 
put may reach 1.4 million tons by 1975 
and 1.9 million by 1980. It is reasonable 
to assume that the country will meet its 
own copper requirements and some “sur- 
pluses” for regular export trade outside the 
Soviet Block seem likely. 

The gross copper ore reserves of the 
U.S.S.R. in 1968 were estimated at 35 
million tons of contained metal. The cut- 


off percentage for copper ores varied over 
a wide range from 0.4 percent at the 
Kounrad open pit, to 1 percent Cu at 
underground mines in the Urals. About 75 
percent of primary copper output in 1968 
came from open pits. 

The Urals was the main center of Soviet 
copper production in 1968. In January, an 
open pit and the first stage of the con- 
centrating plant were commissioned at the 
Uchaly mining and concentrating combine 
in Bashkir, A.S.S.R., the second stage 
of the concentrating plant was under 
construction. 

Kazakhstan contains over half of total 
Soviet copper reserves and was the second 
center of copper output. Kazakh copper 
production is to be increased considerably 
by the development of the Dzhezkazgan, 
Nikolayevsk, Sayak, and other deposits. 
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Armenia occupied third place in the 
copper production in 1968. New produc- 
tion facilities were commissioned at the 
Kafan copper mining and concentrating 
combine. 


Iron Ore.—The Soviet iron ore industry 
operated 66 underground mines and 58 
open pits with a total capacity of about 
200 million tons of usable ore in 1968. 
About 78 percent of ore production was 
from open pits, nearly half of which came 
from six pits, each producing over 10 
million tons annually. Half of the open pits 
required hard rock mining, and the overall 
average overburden to ore ratio was about 
3.5 to 1. 

Production of usable ore was 176.6 
million tons, an increase of 8.4 million tons 
over that in 1967. Direct shipping ore 
averaged 54 to 55 percent and concen- 
trates averaged about 61 percent iron in 
1968. The average grade of all ore mined 
(crude and direct shipping) was about 41 
percent. Facilities for mining 25 million 
tons of crude ore at the Korshunov, 
Kachkanar, Southern, Northern, and 
Ingulets Mining and Concentrating Com- 
bines (GOK’s), at the Kursk Magnetic 
Anomaly (KMA), the Urals and other 
regions were put into operation in 1968, 
compared with a planned addition of 32 
million tons. The target for 1969 is 38.2 
million tons of crude iron ore. 

A new pellet plant at the Central Mining 
and Concentrating Combine (TsGOX) in 
the Krivoy Rog basin, and the existing 
plants at the Sokolovsk-Sarbaysk GOK 
raised total pellet production to 7.2 million 
tons in 1968, compared with 2.9 million in 
1967. Construction of the fourth iron ore 
pellet plant with a capacity of 8 million 
tons annually began at the Krivoy Rog 
Northern GOK. The Soviet target of new 
capacity for 1969 is 4.2 million tons of 
sinter. 

The current and fixed assets of the Soviet 
iron ore industry totaled 2,897 million 
rubles at the beginning of 1967. Between 
1960 and 1967 output of usable ore per 
ruble of assets declined about 40 percent. 

Usable ore production is slated to rise 
to 186.7 million tons in 1969; estimated 
levels for 1970, 1975, and 1980 are 197 
million, 242 million, and 287 million tons, 
respectively. 

Planned development of new capacities 
for the production of iron ore and concen- 
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trates during 1970—80, according to Soviet 
data, is shown in table 4. 

As of January 1, 1968, mineable iron 
ore reserves in categories A+B-+Ci+Coe 
(proved, probable, and possible) in the 
U.S.S.R., totaled 111,400 million tons con- 
taining an average of 34.8 percent iron. 
The relative importance of the. major re- 
gions is as follows (in percentages): 


Ukraine 81.0 
European Center....................- 24.4 
UPAB.. 0 elem ß muy e E 15.7 
Kazakhstan................-........- 15.0 
SIbeHü...c.ooccecusletencseoa weueeU 7.4 
N orth-West Sua "p "p CD em QD a» QD ap GD ao QD 4m db OD aD apap m dala am ma O a 8 e 0 
Soviet Far East 2.5 

NOE ioe . E A 1.0 


Of total reserves, those in categories A 
plus B plus Cy were 58,800 million tons 
with an average iron ore content of 38.4 
percent, including 10,300 million tons of 
ore not requiring dressing with an iron 
content of more than 55 percent, and 
34,800 million tons of easily dressed iron 
ores. Estimated proved reserves of iron ore 
were 6,000 million metric tons in about 
120 deposits. Mainly because of the short- 
age of storage facilities, there was a decline 
in the quantity of ore blended during the 
past few years at ore mining and metal- 
lurgical enterprises. As a result some blast 
furnaces were supplied with charging stock 
of unbalanced composition. About 45 mil- 
lion tons of Krivoy Rog iron ore contain- 
ing 99.1 percent iron, delivered to metal- 
lurgical plants was not concentrated.“ 
Because of the shortage of ore, the charge 
fed to Ukranian blast furnaces had a fines 
content of up to 20 percent.“ 

The Ukraine produced about 55 percent 
of the nation's iron ore in 1968 and the 
Krivoy Rog basin accounted for 95 percent 
of all ore produced in the Ukraine. Under- 
ground mines and open pits as well as five 
concentrating plants were operating in the 
region. The average iron content of mine- 
run ore was 33.86 percent for taconites and 
55.1 percent for hematites. The recovery 
of iron from taconites in concentrate ranged 
from 63.6 to 79 percent. 

The second and third sections of the 
Southern GOK were put into operation in 
1968. Planned annual capacity is 15.2 
million tons of concentrate. The first stage 
of the Annov open pit in the Krivoy Rog 


? Pravda aoa d (Truth of the Ukraine). 


June 19, 1969, p 
10 Komsomol' skaya pravda. June 7, 1968, p. 2. 
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Table 4.—U.S.S.R.: Additional crude iron and concentrating capacities in 1971-80 


(Million metric tons) 


Additional new capacities Total new 
Con- capacities by 
K struc- 1970-75 1976-80 yearend 1980 
(Mining and Concentrating Combine) tion to 
in Crude  Concen- Crude  Concen- Crude  Concen- 
ore trate ore trate ore trate 
EUROPEAN CENTER 
1 Mikhaylov GOK (Stage 2) 1971 23.0 spo 28.0 9.2 
2 Lebedinsk GOK (Stage 2)....... 1971 283.0 0 9. lomsosir wcwobue 28.0 9.2 
8 GOK No. 1 (Stoylensk)......... 1972 10.0 4.0 10.0 4.0 20.0 8.0 
4 GOK No. 2 (Chernyanks)....... 1972 15.0 6.0 15.0 6.0 80.0 12.0 
5 GOK No. 3.................... 1978 2.0 1.0 8.0 1.5 5.0 2.5 
B. UKRAINB 
6 Oxidized ores plant 1978 8.0 1.5 3.5 10.0 5.0 
7 Novo Krivoy Rog GK... 1971 11.0 S ueepuE 11.0 5.5 
8 Ingulets GOK 1971 4.0 122. Luas. uox 4.0 1.2 
9 Central GOR 1971 5.0 I. t Bue 5.0 1.6 
10 Ann GOK..................... 1972 15.0 5.0 15.0 5.0 80.0 10.0 
11 Valyav GKK 1972 15.0 6.5 15.0 6.5 80.0 13.0 
12 Azov GOK 1973 10.0 ( 2225205 10.0 8.1 
18 Chertomlyk GOK.............. 19744 80.0 11.0 80.0 11.0 
14 Dneprovsk GOK (Stage 2) 1971 15.0 / ⁰ GERI 15.0 6.4 
15 Other.....................---- 1974" illom! deum 5.0 3.0 5.0 8.0 
C. NORTH-WEST 
16 Kostamuk GGR ...... 1971 10.0 .0 14.0 6.0 24.0 10.0 
17 Kachkanar GOK 1971 25.0 PJ A 25.0 4.8 
18 Kachkanar GOK No. 2......... 19074 i.i. 8 45.0 8.1 45.0 8.1 
19 Taratash GOK................- 1974 lL...-.-- vezes 15.0 6.2 15.0 6.2 
20 Stepnino-Maysk GOK..........- 197444 b 5.0 2.5 5.0 2.5 
21 North-Peschan GG. 1971 8.0 . A 8.0 4.0 
E. KAZAKHSTAN 
22 Kachar GOK.................. 1972 10.0 4.3 11.0 4.7 21.0 9.0 
28 Lisakovsk GOK................ 1971 24.0 12.2: 9:..x:5 Wenne 24.0 12.2 
F. SIBERIA AND FAR EAST 
24 Tagar GOK.................-- 1974... 2i. 2299 20.0 8.5 20.0 8.5 
25 yuryundin GOK... 1111. 22wLES 20.0 8.5 20.0 8.6 
26 Garin G...... 1978 5.0 S addens 5.0 2.5 
27 Tersin GOK 1974 ....... 3 5.0 8.6 5.0 8.6 
Total. .i-.nodocwdneccmcurc ia C — 233.0 91.5 235.0 88.6 468.0 180.1 


Source: Obogashcheniye rud (Ore Concentration). Leningrad, No. 2, 1968, p. 72. 


basin with a capacity of 3.5 million tons 
of ore annually was also completed. The 
total annual capacity of the pit is to be 
13.5 million tons. 

The Ingulets GOK, which began opera- 
tion in 1962, has become one of the largest 
complexes in the Krivoy Rog. Annual 
crude ore production, which reached 21 
million tons (7.4 million tons of concen- 
trate) in 1967, is to be raised to 30 million 
tons of crude ore (11.7 million tons of 
concentrate) in 1975. 

New open pits and concentrators at the 
Southern, Ingulets, and Northern GOK's 
in Krivoy Rog were under development. 
Four lines were being installed to produce 
iron-ore pellets at a new plant of the 
Central GOK. The Dneprovsk GOK near 
Kremenchug in  Poltava Oblast’ with 
planned annual capacity of 15 million tons 
of crude ore (6.4 million tons of concen- 
trate) was under construction. Develop- 


ment of the third open pit began at the 
Novokrivorozhsk GOK in Krivoy Rog basin. 

Direct-shipping ore output in the Urals 
reached about 30 million tons in 1968. 
In addition, agglomerate output increased 
from 29 million tons in 1965 to over 30 
million tons in 1968. It is planned to start 
full-scale operation at the Kachkanar GOK 
in 1970. Kazakhstan, with an output of 
about 25 million tons of crude ore, ranked 
third among iron-ore-producing regions, 
followed by West Siberia, the KMA and 
the Kola Peninsula. 

Iron ore was produced in two regions of 
Kazakhstan: In Karaganda at the Atasu 
mine group and in Kustanay at the 
Sokolovsk-Sarbay GOK. 

The Sokolovsk-Sarbay mining and con- 
centrating combine began full-scale opera- 
tion in 1966. Annual throughput of 26.5 
million tons of crude ore ranks it as one of 
the largest enterprises in the U.S.S.R. 
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About 26,000 workers were employed in 
the combine which produced 14.6 million 
tons of crude ore in 1968." The 1969 
target is 15.4 million tons of crude ore 
(11.7 million tons of concentrate) and 5.2 
million tons of pellets. 

The principal ore deposits of the KMA 
are located in the Belgorod, Kursk-Orel, 
Staryy Oskol, and Novyy Oskol areas. The 
largest deposits are the Yakovlevo, Gostish- 
chevo, Lebedinsk, Yuzhno-Lebedinsk, Stoy- 
lensk, Mikhaylov, Kurbakin, Pogremets, 
and Chernyanka. 

Three enterprises of the KMA (the 
Lebedinsk, Mikhaylov and Korobkov) were 
in operation and produced about 8 million 
tons of usable ore in 1968, supplying steel 
works in Lipetsk, Tula, and the Donets 
basin. The second stage of the Lebedinsk 
open pit (the Yuzhno-Lebedinsk) with an 
annual capacity of 2 million tons and the 
Stoylensk open pit with a capacity of 4 
million tons began operations in December 
1968. The third stage of the Mirhaylov 
open pit; and concentrators at Mikhaylov 
and Lebedinsk were under construction at 
yearend. The Lebedinsk combine is de- 
signed to process 30 million tons of taconite 
per year and to produce 13 to 14 million 
tons of concentrate. Construction of the 
Stoylensk concentrator and the second stage 
of the Mikhaylov concentrator are slated 
to begin in 1970 with completion in 1975. 

Several iron ore projects were developed 
in Siberia. New facilities were completed 
at the Korshunov iron mining and con- 
centrating combine in Irkutsk Oblast’, 
raising capacity to 12 million tons of crude 
ore and 5.8 million tons of concentrate 
containing 60 percent iron. The Olenogorsk 
ore dressing combine in Murmansk Oblast’ 
on the Kola Peninsula employing 3,633 
workers produced about 6 million tons of 
concentrate in 1968. 

In 1968 the U.S.S.R. exported 32.2 
million tons of usable iron ores, 12 percent 
more than in 1967. About 70 percent of 
the total went to East European Communist 
countries and some 30 percent to the non- 
Communist nations. Czechoslovakia was 
the biggest importer of Soviet iron ore 
followed by Poland and East Germany. 
Export of iron ore from the U.S.S.R., to 
Japan will probably double in 1970 com- 
pared with the planned level of 1969. 

Iron ore exports are slated to rise to 
36 million tons in 1970 and estimated levels 
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for 1975 and 1980 are 43 million and 50 
million tons respectively. 


Iron and Steel.—Pig iron output in- 
creased by 4 million tons to a total of 
78.8 million tons in 1968. Steel production 
rose 4.3 million tons to a total of 106.5 
million tons. The output of rolled products 
increased 3.5 million tons to a total of 
85.2 million tons, which included 74.0 
million tons of finished rolled metal. The 
industry also produced 11.2 million tons 
of steel pipe, 5.7 percent more than output 
in 1967. 

The iron and steel industry showed 
considerable growth quantitatively, but not 
qualitatively. The plan for production, 
particularly of rolled products, was not 
closely geared to market demand because 
tonnage alone is used in measuring the 
progress of the industry. Waste metal in 
the production of rolled products amounts 
to 22 million tons annually." 

The Ukraine, with Krivoy Rog, Zaporoz- 
hye, and the Donets basin as the main 
centers, produced 50 percent of total Soviet 
pig iron, 41 percent of total ingot steel, 
and some 53 percent of total rolled prod- 
ucts. The second center in rank was the 
vast area of the Russian Soviet Federative 
Socialist Republic (R.S.F.S.R.), including 
the Urals, European Center, and Siberia. 
Kazakhstan ranked third in ferrous metal 
production. 

In 1968, the Krivoy Rog, Dneprovsk . 
Dzerzhinsk, Zhdanov  Ilich, Zhdanov 
Azovstal’, Yenakiyevo, and Makeyevka 
Kirov steel plants in the Ukraine operated 
below their planned capacities. Blast fur- 
naces were idle more than twice as long as 
the norm provided and rolling mills, con- 
verters, furnaces,and sintering equipment 
were also idle at many steel plants longer 
than the norm permitted.” As of January 
1, 1969, 43 blast furnaces, 47 open hearth 
furnaces, three converts, and 35 rolling 
mills in the Ukraine operated below planned 
Capacities. 

In 1968, plans for the use of oxygen in 
furnaces were not met because of the lack 
of oxygen units and the capacities of avail- 
able oxygen units were used below planned 
levels. Soviet planned capital investments in 
new ferrous industry facilities totaled 2 

11 Kazakhstanskaya pravda. Jan. 31, 1969, p. 1. 
Moscow, No. 36, September 1968, pp. 26-27. 

12 Ekonomicheskaya gazeta (Economic Gazette). 
Moscow, No. 36, September 1968, pp. 26-27. 


13 Rabochaya gazeta (Workers Gazette). Feb. 
4, 1969, p. 2. 


THE MINERAL INDUSTRY OF THE U.S.S.R. 


billion rubles in 1968, a 25-percent increase 
over the 1967 level. The planned and 
reported levels of Soviet iron and steel 
construction in 1968 were as follows: 


1968, thousand ium 


Item metric tons o 
— com- 
Planned Reported pletion 
Pig iron 0.800. 22222 wee ET 
Steel 7,100 1,400 21 
Rolled products. .... 2,200 650 30 
Coke 3,020 690 28 


Source: Koks i khimiya (Coke and Chemistry). 
Moscow, No. 6, June 1969, p. 4. 


The following planned facilities were not 
completed in 1968: Blast furnaces at the 
Cherepovetsk and Nizhne-Tagil metallurgi- 
cal combines, converter furnaces at the 
Chelyabinsk, Karaganda, IL rivorozhsk, and 
West-Siberian plants, rolling mills at the 
Novolipetsk, Orsk-Khalilovo, West-Siberian, 
and Magnitogorsk metallurgical works, coke 
batteries at the Novolipetsk, Karaganda, 
and Krivorozhsk plants, four agglomerate 
lines at the Zhdanov Ilich plant, and 
the first stage of a pellet factory at the 
Kachkanar mining and concentrating com- 
bine. Many enterprises of the ferrous in- 
dustry were using oxygen and natural gas 
though these were not available in planned 
quantity for converters, open-hearth fur- 
naces, and blast furnaces, because of in- 
sufficient capacity. 

It is planned to invest 2,295.8 million 
rubles in the ferrous industry in 1969. The 
first stage of the West Siberian steelworks 
is to be completed in 1970 consisting of two 
blast furnaces, six converters, three coking 
batteries, one blooming mill, and other 
facilities. The 1969 plan envisages increases 
over 1968 production of 5.8 percent in pig 
iron, 5.2 percent in steel, 5.9 percent in 
finished rolled metal, 3 percent in steel 
pipe; and 7.7 percent in agglomerate and 
pellets. 

According to the plan, six blast furnaces, 
eight converter furnaces, eight rolling mills, 
20 pipe mills, and 11 coke batteries, are 
to be completed in 1969-70. 

During 1969, the Soviet Union plans to 
bring on stream four blast furnaces with 
a total annual capacity of 5.6 million tons 
(Cherepovets, Nizhniy Tagil, Karaganda- 
Temir-Tau, and Yenakievo) ; five converters 
(Karaganda-Temir-Tau, Chelyabinsk, Novo- 
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kuznetsk, Yenakievo, and Krivoy Rog); 
four rolling mills (Lipetsk, Novotroitsk, 
Novokuznetsk, and Magnitogorsk); a pipe 
mill at the Nikopol’ plant; six coke batteries 
with a total annual capacity of 4.66 million 
tons (Karaganda-Temir-Tau, Lipetsk, and 
Krivoy Rog); and new facilities to produce 
7.8 million tons of agglomerate and 6.8 
million tons of pellets (Kachkanar and 
Sokolov-Sarbay). 


The KMA and the Korshunov and 
Rudnogor deposits in Eastern Siberia are 
to be the newest centers of the iron and 
steel industry. Two steel complexes are 


scheduled for construction in these areas 
during 1971-75. 

Pig Iron.—Thirty-six enterprises operat- 
ing 131 blast furnaces produced 78.8 
million tons of pig iron in 1968, 5.4 per- 
cent more than in 1967. Iron production is 
slated to rise to 83.4 million tons in 1969, 
and 88 million in 1970; estimated levels 
for 1975 and 1980 are 109 million and 130 
million, respectively. Average blast fur- 
nace capacity was reportedly 1,034 cubic 
meters. 

About half of all blast furnaces were 
using oxygen for blast enrichment in 1968. 
About 80 percent of pig iron was produced 
with the partial use of natural gas. 

The largest blast furnace in the U.S.S.R., 
(2,700 cubic meters), was put into opera- 
tion in 1967 at the Krivoy Rog metallurgi- 
cal plant. A second—at the Cherepovets 
plant—was rescheduled for completion in 
1969. Construction of a 3,000-cubic-meter 
blast furnace was begun at the West 
Siberian works in 1968 with a planned 
capacity of about 2 million tons of pig iron 
annually. It is planned to construct two 
blast furnaces, with a volume of 3,200 cubic 
meters each, at the Novolipetsk and the 
West Siberian metallurgical works. The 
annual production of each is to exceed 
2 million tons of pig iron. The cost of 
a 2,000-cubic-meter blast furnace ranged 
from 29.3 to 38.7 million rubles and that 
of a 2,700-cubic-meter unit cost 41.1 mil- 
lion rubles. 


Steel.—Seventy-six metallurgical works 
produced 106.5 million tons of steel in 
1968, 4.2 percent more than in 1967. The 
1969 target is 112.6 million tons. It is 
planned to produce 115 million tons of 
steel in 1970 and estimated levels for 1975 
and 1980 are 140 million and 165 million, 
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respectively. Distribution of production by 
process follows (in percentages): 


Process 1965 1967 1968 
Oxygen converter 5.0 10.2 11.8 
Electric steel 4.9 4.6 4.6 
Open hearth. ....... 88.0 88.4 81.9 
Bessemer........... 2.1 1.8 1.7 

Total 100. 0 100. 0 100.0 


There were about 400 open hearth fur- 
naces in operation in 1968 with an average 
capacity of 225 tons. Almost half of all 
open hearth, and about three-fourths of 
electric furnaces were operated with the 
addition of oxygen to the blast. Over 50 
milion tons of steel were produced by 
oxygen consuming open hearth units and 
around 60 percent of total national output 
was produced with the application of 
natural gas. 

Oxygen-converters of 100-ton capacity 
were in operation at six metallurgical plants 
in 1968. The existing converters did not 
reach planned targets and production costs 
were higher than steel produced in Martin 
furnaces. Labor productivity was lower than 
in open hearth shops. 

Three 250-ton and two 100-ton con- 
verters were under construction in 1968. 
Production from these converters is planned 
to start in 1969. The oxygen converter 
being built at the West Siberian steelworks 
employed 2,400 construction workers, and 
that of the Karaganda metallurgical works 
employed about 5,000 persons. 

Electric furnaces of 100-ton capacity 
were in operation and construction of a 
200-ton unit was underway in 1968. About 
70 percent of electric steel was produced 
with the use of oxygen. There were 20 
continuous steel casting installations in 
operation, which produced about 3 million 
tons in 1968. According to Soviet sources 
“hundreds of thousands of tons" of steel 
were melted by the electroslag process in 
1968. 

Metallurgical enterprises received light 
unprocessed scrap, which caused difficulties 
in steel smelting shops. About 50 percent 
of scrap was prepared manually for remelt- 
ing and 50 percent of the scrap used was 
waste from metallurgical production. The 
share of scrap in the charge of Martin 
furnaces was 45 percent and that of electric 
furnaces was 96 percent. 
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Rolled Products.—Soviet 1968 rolled steel 
output totaled 85.2 million tons (including 
finished rolled metal pipes, forged ingots, 
and rerolling blanks), 4.3 percent more 
than in 1967. Rolled products output is 
slated to rise to 89.6 million tons in 1969, 
and 92 million in 1970; estimated levels for 
1975 and 1980 are 116 million and 142 
million, respectively. Despite increased total 
output, the production of some structural 
shapes remained inadequate. As a result, 
according to a Soviet source, steel con- 
sumption was 20 percent greater than 
necessary because of the substitution of less 
efficient but heavier shapes. 

Of the total rolled steel produced, over 
30 percent came from about 25 rolling 
mills installed in the 19th century. 

At the Novosibirsk iron and steel works 
an 850-ton rolling mill was completed in 
July 1968 to produce steel sheet for the 
automobile and tractor industries. A 250- 
ton rolling mill was put into operation at 
the Chelyabinsk metallurgical complex. 

Steel Pipe—In terms of tonnage the 
Soviet Union was first among world pro- 
ducers of steel pipe. In 1968, a total of 
11.2 million tons was manufactured, 5.7 
percent more than in 1967. The largest 
pipe had a diameter of 1,220 millimeters. 
Fabricating of steel pipe continued to be 
inadequate to meet internal demand and 
between 7 and 10 percent of requirements 
had to be imported in 1968. The Ukraine 
produced some 4 million tons of pipe and 
was the main center of pipe manufacturing 
in 1968. Pipe manufacture is slated to rise 
to 11.5 million tons in 1969 and 12.5 
million tons in 1970; estimated levels for 
1975 and 1980 are 16 million and 18.5 
million, respectively. In 1975, Soviet output 
of welded pipe is scheduled to reach about 
55 percent of the total. | 

Soviet iron and steel statistics are shown 
in table 5. 


Lead and Zinc.—The progressive in- 
crease in lead-zinc production was due in 
large part to the appreciable size of easily 
exploitable reserves, although nearly 90 
percent of the production of zinc was 
from low-grade ores. Reserves of lead were 
estimated in 1968 at 17 million tons of 
contained lead and 22 million tons of 
contained zinc. From 65 to 75 percent of 
reserves of lead and zinc ores are located 
in Kazakhstan, chiefly in the Altay region 
and in the district of Kara-Tau. Large 
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Table 5.—U.S.S.R.: Salient iron and steel statistics 


(Million metric tons) 


Ite Actual Planned and estimated 
m 
1955 1960 1965 1968 1970 1975 1980 
Iron ore: 
Domestic output.............. 71.9 105.9 153.4 176.6 197.0 242.0 287.0 
e oes case serenus e. quamecas (1) (1) (1) (1) (1) (1) 
ene, seduces 8.8 15.2 24. 82.2 86. 43.0 50.0 
i Pig Apparent consumption. -..-...- 68.1 90.7 129.3 144.4 161.0 199.0 287.0 
iron: 
Domestic output 33.3 46.8 66.2 78.8 88.0 109.0 130.0 
po 8 . 6 2 11 : .1 .1 .1 
EDO JJV E E E 1.1 1.8 3.7 4.5 5.0 6. 8.0 
Apparent consumption 82.8 45.2 62.6 74.4 88.1 102.6 122.1 
Steel: Domestic output 45.3 65.3 91.0 106.5 115.0 140.0 165.0 
Rolled metal: 
Domestic outpuvl 35.3 61.0 70.9 85.2 92.0 116.0 142.0 
mporta ......-...-.-..-2.-...-.- .1 .9 .8 1.4 1.4 1.5 1.6 
Exports 1.5 2.7 4.5 5. 5 6.0 7.8 8.5 
Apparent consumption 83.9 49.2 67.2 81.1 87.4 110.2 185.1 
Steel pipe: 
Domestic output. ............- 8.5 5.8 9.0 11.2 12.5 16.0 18.5 
Imports E .6 .8 .8 .8 9 9 
Export 2 .2 .8 .8 .8 .8 4 
Apparent consumption 3.4 6.2 9. 5 11.7 18.0 16.6 19.0 
Ferroalloys: 
e codes rasra c S . 005 .015 .006 .009 . 009 .010 011 
e e .088 .155 .205 .912 .950 .450 550 


1 Insignificant. 


reserves of zinc were also found in the 
Urals. 

In 1968, Kazakhstan accounted for al- 
most half of Soviet zinc production. Accord- 
ing to the 1966—70, 5-year plan, production 
of zinc in this Republic is to be increased 
90 percent and that of lead 40 percent. 
During this period renovation of the 
Leninogorsk, Zyryanovsk, Achisay and 
Tekeli combines is to be completed, and 
the exploitation of new deposits is to be 
started. 


Mercury. 
18 perecnt of the world's mercury and was 
apparently self-sufficient in mercury in 
1968. 

A new metallurgical plant at the Nikitov 
mercury combine in the Ukraine went into 
operation in December. The complex 
started to operate two new mercury open 
pits. The exploitation of these deposits is 
very economic, with only 2.5 cubic meters 
of overburden per 1 ton of ore, which is 
2.5 times less than in other open pits. The 
ore was mined from lower levels of the 
underground mines of the complex and the 
Novaya mine, which was commissioned 
in 1967, reached its planned capacity. 
Construction of the Novozavodsk under- 
ground mine began in the vicinity and the 
mercury output of the complex will in- 


crease about 50 percent when it is com- 
pleted. Elsewhere in the Ukraine, construc- 
tion began on a mercury mining and 
metallurgical complex at Vyshkovo in the 
Transcarpatian Oblast’. 

The Plamennyy mercury mine in Chukchi 
National Okrug in the Soviet Far East did 
not reach its planned capacity and con- 
struction of a metal recovery plant was 
postponed. Construction began on a mer- 
cury mine in Tuva A.S.S.R. The new con- 
centration plant of the Khadarkan complex 
in Kirgiz S.S.R. began production of 
mercuric-antimonic fluorine concentrate. A 
mercury mine and a concentration plant 
were under development in the Shorbulag 
region of Azerbaydzhan. 

The Vardan mercury deposit in the 
Southern region of Armenia is considered 
to be the richest in the republic. An addi- 
tional four small cinnabar deposits were 
discovered in the Sevan-Zangezur area. 
Small deposits of mercury ore were dis- 
covered in the Eastern portion of the 
Pamir Plateau in Tadzhik S.S.R. 


Molybdenum.—Output of molybdenum 
concentrate (metal content) was estimated 
at 7,000 tons of 10.7 percent of the world 
total in 1968. About 50 percent of pro- 
duction was based on copper-molybdenum 
ores from Armenia, Kazakhstan, and 
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Sorskoye and others in Siberia; over 30 
percent was from molybdenite ore mined in 
Uzbekistan and at Ulmaltinsk and Chikoysk 
in Siberia; the remainder came from the 
tungsten-molybdenum ores of Tyrny-Auz 
(Kabardin A.S.S.R.) and Dzhida (Buryat 
A.S.S.R.) and from miscellaneous types. 

There are more than 100 known deposits 
of molybdenum in the U.S.S.R., most of 
which are too small to be mined eco- 
nomically. Approximately 70 such small 
deposits are in the Urals, none of which is 
being worked. Some others, in the eastern 
parts of the country, are underdeveloped 
for economic-geographical reasons. Explored 
reserves of molybdenum in ore (molyb- 
denite, copper-molybdenum, and tungsten- 
molybdenum ores) in the U.S.S.R. may 
approach 200,000 tons. 

The deposits now in exploitation are in 
eight geographical groups: 


1. Armenia. 
2. Eastern Siberia (both east and west at Lake 


Baykal). 
a en Caucasus  (Tyrny-Auz, Kabardin 


. Krasnoyarsk Kray. 
. Uzbekistan (Almalyk District). 
4 The Gornyy Altay Range (in the South of 
Western Siberia). 
7. The Bureya River basin and others (Soviet 
Far Esst). 
8. The Kounrad area (vicinity of Lake Balkhash 


in Kazakhstan). 


Armenia occupied first place in the pro- 
duction of molybdenum concentrate which 
was shipped out of the Republic for further 
processing. The Kadzharan copper-molyb- 
denum combine supplied about one-third of 
Soviet molybdenum in 1968. Open-cast 
mining and high metal content in the ore 
have made Kadzharan molybdenum con- 
centrate among the cheapest in the U.S.S.R. 

The molybdenum concentrator of the 
Balkhash metallurgical complex in Kazakh- 
stan and the Dzhidinsk tungsten and molyb- 
denum combine in Buryat A. S. S. R. in- 
creased output of molybdenum concentrate 
in 1968. The Tyrny-Auz tungsten-molyb- 
denum combine in Kabardin A.S.S.R. was 
being enlarged in 1968. The metal content 
of the deposit is 0.20 to 0.30 percent 
molybdenum and 3 times as high in tung- 
sten trioxide, with traces of copper, gold, 
and silver. 

Compared with that in 1967, production 
of molybdenum concentrate at the Sorsk 
combine in Krasnoyarsk Kray increased 
by "several" percent. It is planned to con- 
struct a new molybdenum mining and 
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concentration complex in Chita Oblast' by 


1976. 


Nickel.—The U.S. S. R. retained its posi- 
tion as the world's second largest producer 
of nickel, with an estimated 100,000 tons 
of smelter products. All of the known 
important deposits of nickel ores are situ- 
ated in the Norilsk in Western Siberia, the 
Urals, and in the Kola Peninsula. Norilsk 
was the foremost producer of nickel, the 
Kola Peninsula second, and the Urals 
third. 

Six smelters were in operation in 1968: 
Norilsk, Monchegorsk and Pechenga in the 
Kola Peninsula and Ufaley, Rezh and 
Khalilovo in the Urals. 

Two open pits and one underground 
mine were in operation at the Norilsk sul- 
fide deposit. The ore averages 0.5 percent 
nickel, 0.75 percent copper and up to 11 
grams per ton of platinum-group metals, 
mainly palladium and platinum. Ore at the 
newly discovered Talnakh deposit is aver- 
aging about 1.5 percent nickel, about 3 
percent copper and up to 11 grams per 
ton of platinum-group metals. The Mayak 
underground mine was in operation at the 
Talnakh deposit. The first shaft of the third 
underground mine at the Komsomol’sk 
deposit, Oktyabr’, was sunk to a depth of 
1,000 meters. 

The Pechenga-Monchegorsk area of Kola 
Peninsula was the nation’s second principal 
nickel producer. The ore at the Monche- 
gorsk deposit is averaging about 0.7 per- 
cent nickel, 0.4 percent copper, and some 
precious metals. According to The Inter- 
national Nickel Company, sulfide ore at 
Pechenga prior to 1941 graded about 3.8 
percent nickel, 1.8 percent copper, and 
0.08 percent platinum-group metals. The 
ores of the Kola Peninsula were mined by 
both opencast and underground methods. 
The mining of ore began in 1968 at the 
Zapadnyy mine of the Zhdanovsk mining 
and ore dressing combine, which is the 
largest and most important of the opera- 
tions at Kola Peninsula. 

The No. 3 open pit at the Buranovsk 
mine of the Kimpersay nickel ore mine 
administration in Aktubinsk Oblast’ in 
Kazakhstan was put into operation in 
October 1968. 


Tin.—Production of tin, amounting to 
an estimated 26,000 tons was inadequate 
to meet internal demand, and about 20 
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percent of requirements were imported in 
1968. It is planned to increase tin produc- 
tion by 1970 to 1.6 times the 1965 level. 

U.S.S.R. tin development was concen- 
trated in the Soviet Far East, Yakutia, 
Transbaykal, and Kazakhstan. Tin deposits 
of commercial significance are found in the 
Maritime Kray, Magadan Oblast’, and 
Khabarovsk Kray. The Maritime Kray 
produced the greatest amount of tin in the 
country in 1968. The Khrustal’nyy mining 
and concentrating combine, which operates 
lode and placer deposits, was the largest 
enterprise in the Far Eastern Tin Trust 
(Dal'olovo) in Maritime Kray. 

Three known tin refineries were operat- 
ing in the Soviet Union in 1968: the 
Novosibirsk, Ryazan’ and the Podol’sk 
(near Moscow) tin plants. The Novosibirsk 
central tin smelter's 5-year plan (1966-70) 
envisages a 54-percent increase in tin out- 
put. Concentrates from Siberia and the 
Soviet Far East were shipped to this plant. 
It is also planned to increase the output of 
metal at the Sherlova Gora, Ege-Khaya, 
Leningrad, Sinancha, and other smelters. 


Titanium.— The U.S.S.R. was the world's 
second largest producer of titanium in 1968 
with an output of 11,000 tons. The titanium 
industry is based mainly on Ukrainian and 
Siberian ilmenite and rutile, and on titani- 
ferous magnetites and ironstones situated 
mainly in the Urals, Karelia, and Kola 
Peninsula. During 1966-70 a 140-percent 
increase in titanium output is planned. 

The most important sources of ilmenite 
in the Soviet Union are the newly discovered 
placers in the Ukraine, in the territory along 
the middle course and basin of the Dnieper 
River. Kola-Karelia, one of the world’s 
largest titanium provinces," has appreci- 
able reserves of titanium ores" in the de- 
posits of Tsagino, Mar'yok, Pyalochnozersk, 
Sal’nyye Tundry, Pudozhgor, Khanlaut, 
Venemyak, Koykar, and others. 


Other Metals.—The Soviet Union con- 
tinued to be the world's largest producer 
of manganese and 1,150,000 tons. were 
exported in 1968. Some 70 percent of total 
production came from the Nikopol man- 
ganese basin in the Ukraine. The second 
center of manganese activities was the 
Chiatura basin in Georgia, and Kazakhstan 
was third. The output of the Nikopol’ basin 
increased by 1.2 million tons of crude ore 
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in 1968 and that of Chiatura basin by 
600,000 tons. 

The U.S.S.R. remained the largest world 
platinum-group metals producer. Produc- 
tion came principally from the Norilsk 
copper-nickel mines with additional output 
from the Kola Peninsula combine, and 
some placer deposits of the Urals. Virtually 
all platinum and platinum-group metals 
were produced as byproducts. The U.S.S.R. 
is steadily expanding its output of platinum- 
group metals. 

As in prior years, bismuth was produced 
in 1968 as a byproduct of tungsten-molyb- 
denum-bismuth and other complex ores. 
Cadmium was produced almost entirely 
from the zinc sulfide mineral, sphalerite. 

The U.S.S.R. continued to be one of the 
world's largest producers and consumers of 
beryl, beryllium alloys, and metal. The 
beryllium production schedule was being 
pushed rapidly. Cobalt was produced at 
the Norilsk, Severonikel, Pechenganikel, 
Yuzhuralnikel combines, in the nckel plants 
of the Urals, and also at some copper 
plants. The Tuva cobalt combine continued 
under construction. In February 1968, 
another unit was put into operation in the 
electric furnace sector of the cobalt and 
sulfate plant at the Yuzhuralnikel combine 
in Orsk. 

The second stage of magnesium produc- 
tion started at the Berezniki titanium- 
magnesium combine and it became the 
largest producer of magnesium in the 
country. Selenium and tellurium extraction 
was centered in 1968 at the Irtysh chemical- 
metallurgical plant in Kazakhstan and 
at the Pyshma copper electrolyte plant, 
respectively. 

Production of practically all other metals 
continued to rise in 1968. 


NONMETALS 


Asbestos.—In 1968, the U.S.S.R. pro- 
duced an estimated 800,000 tons of six 
grades of asbestos. Asbestos production was 
second only to Canada's, the world's largest 
producer, and is due for further increases 
within the next few years. Canadian equip- 
ment is being used in large-scale expansion 
of the industry. Asbestos exports rose from 
256,800 tons in 1966 to 285,200 in 1967 
and 303,600 tons in 1968. 

Over 85 percent of total reserves are 
situated in the Urals and Kazakhstan, and 
14.2 percent in Eastern Siberia. Soviet 
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chrysotile asbestos development was cen- 
tered in the Urals, Kazakhstan, and in the 
Tuva A.S.S.R. Anthophyllite and other 
nonchrysotile varieties of asbestos have 
been mined at the small Sysertsk deposit 
and other areas. 

Treatment plants at the nation's largest 
deposit in the Bazhenovo (Asbiest) district 
of the Urals, yielded about 4 percent 
graded asbestos from ore mined, with the 
remainder waste. According to the All- 
Union Building Material Institute, about 
90 percent of the waste was used as aggre- 
gate, and the rest dumped. Soviet asbestos 
mines are producing and treating more 
than 100 million tons of ore and rock 
yearly, including some 20 million tons of 
ore. 

The Uralasbest combine (Bazhenovo de- 
posit) accounted for about 80 percent of 
total chrysotile-asbestos output. Explored 
reserves were reported at 38.7 million tons 
of asbestos. The deposits three open pits 
had a depth of 50 to 125 meters and a total 
length of 10 kilometers. The No. 6 as- 
bestos plant at this combine, not completed 
in 1968, was rescheduled to go into opera- 
tion in June 1969. The plant's crushing 
and beneficiation facilities will process lean 
ores with an asbestos content below 3 
percent. 

The Kustanayasbest combine, exploiting 
the Dzhetygara deposit in Kazakhstan, ac- 
counted for some 17 percent of total 
chrysotile asbestos output. This deposit 
contains only medium and lower grades. 
The first stage of the dressing plant, with 
a planned capacity of 200,000 tons per 
year, was commissioned in 1965. The com- 
bine employed 6,000 workers and produced 
some 142,000 tons, or 30,000 tons more 
than in 1967. The second stage of the 
combine, with a 400,000-ton planned capac- 
ity was under construction and is to be 
commissioned by 1970. 

The third asbestos production center, 
located in the remote Tuva region adjoin- 
ing Mongolia, was being expanded. The 
first stage of the Tuvaasbest combine at 
Aktovrak, started in 1959 was put into 
operation in 1966. The second stage was 
under construction in 1968 and was sched- 
uled to be completed in 1970. The Tuva- 
asbest combine produced over 4 percent of 
total Soviet asbestos output. Asbestos from 
this deposit is of the highest quality and 
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has the greatest fibre length of any known 
Soviet reserves. 

Construction started in 1968 at the 
Kiembay asbestos deposit in Orenburg 
Oblast' (Southern Urals). Reportedly, the 
survey of the Molodezhnoye and Il'chirsk 
(Buryat A.S.S.R.) chrysotile asbestos de- 
posits have been completed. The known 
reserves are "large." It is planned to mine 
these deposits in the future. 

According to Soviet sources, a new 
deposit of chrysotile asbestos was discovered 
in the Bauntov county of the Buryat 
A.S.S.R. in 1968. 


Fertilizer Materials.—Fertilizer produc- 
tion totaled 10.2 million tons in nutrient 
content or 43.4 million in bulk fertilizer 
content in 1968. Of the 43.4 million tons, 
20.3 million were nitrogen fertilizer, 10.5 
million phosphatic fertilizer, 7.4 million 
potash fertilizer, and 5.2 million tons were 
phosphatic flour. Compared with that in 
1967, mineral fertilizer output increased 
over 3.3 million tons, or 8 percent. How- 
ever, despite the substantial production 
and large exports, fertilizers were in short 
supply, and the quality of mineral fer- 
tilizers produced did not meet domestic 
consumer demands. 

In 1968, the average percentage of 
nutrients in Soviet fertilizers just exceeded 
27 percent, considerably less than in the 
United States and Western Europe. 

About 3 percent of mineral fertilizers 
were delivered to firms by automotive trans- 
portation directly from supplying plants in 
1968. The rest was shipped by railroad. 
Fertilizers were shipped mostly in bulk 
causing loading losses, moisture penetra- 
tion, and difficulties in loading and un- 
loading. Unloading took place at almost 
4,000 railroad stations employing manual 
labor. 

New facilities with an annual capacity 
of 5.1 million tons of mineral fertilizers, 
or about 80 percent of the planned goal, 
were commissioned in 1968. New facilities 
were put into operation at the Uvarovo 
chemical plant in the Tambov Oblast’, the 
Gomel' superphosphate plant in Belorussia, 
the Dzhambul double superphosphate 

14 The active ingredients (nitrogen, phosphorus, 
and potash) are expressed in terms of Soviet 
standard units which are not the same as 
in the United States. Nitrogen is expressed as 
ammonium sulfate, phosphate is expressed as 
18.7 percent PzOs, potash is expressed as 41.6 


percent KO, and ground rock phosphate (phos- 
phatic flour) is expressed as 19 percent PsO:. 
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Fergana plant and the Chimkent phosphate 
plant in Kazakhstan, the Tergaka plant in 
Uzbekistan, the Cherkasy chemical com- 
bine in the Ukraine, and the Apatite 
combine in the Murmansk Oblast'. 

Construction of plants and other facilities 
at the Novgorod chemical complex, the 
Rovny, Chimkent, Dzhambul and Crimean 
plants, the Soligorsk, Cherepovets, and 
Voskresensk combine, and the Karatau com- 
bine was much below planned amounts.” 
Shortages of certain machinery, equip- 
ment, and materials at construction sites 
and deficiencies in design resulted in in- 
efficient use of labor and construction delays 
including the building of the Chimkent ° 
and Kuybyshev chemical plants.” 

Under the original plans for the years 
1966-70, 65 million tons of mineral fer- 
tilizers were to be produced in 1970, but 
it does not seem likely that this level will 
be reached since output in 1968 was 43.4 
million tons and that for 1969 is expected 
to amount to around 47 million tons. 
Estimated levels for 1970, 1975 and 1980 
are 58 million, 100 million, and 145 million 
tons, respectively. 

In the near future, growth rates of 
phosphate mineral fertilizers output are to 
be somewhat lower than those for nitrogen 
and potassium mineral fertilizers. 

The Central Committee of the C.P.S.S. 
and the Council of Ministers of the U.S.S.R. 
announced May 23, 1968, that the pro- 
duction of mineral fertilizer was to be 
reorganized and rapidly expanded at con- 
siderable expense by 1972. As a result, 
95 million tons of fertilizers are to be 
produced in that year. 

The new plans create problems for the 
mineral industry because the machine 
building industry does not manufacture 
some of the most urgently needed equip- 
ment in sufficient quantities, or at all. 

The Government has set a goal of almost 
50 million tons of new fertilizer plants to 
be commissioned during the 5-year period 
1968-72. About 13 million tons of new 
capacity are to be commissioned in 1969. 
An additional 35,000 workers were em- 
ployed on construction sites of the mineral 
fertilizer industry in 1968; and another 
7,000 are to be added in 1969. The amount 
of 2,373 million rubles is to be allocated 
for development of the mineral fertilizer 
industry in 1969, or 37 percent more than 
was invested in 1968. During 1969 new 
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facilities for the production of complex 
fertilizers are to be built at the Voskresensk, 
Novomoskovsk, Nevinnomyssk, and Kuyby- 
shev chemical plants and elsewhere. 

Soviet mineral fertilizers statistics are 
presented in table 6. 

Phosphate.—Increased output of phos- 
phate fertilizers in 1968 was attained 
largely through the commissioning of new 
capacity rather than greater use of available 
facilities. Single superphosphate continued 
to be the basic type of phosphate fertilizer 
produced. 

The Soviet Union possesses two of the 
world's greatest reserves of phosphate rock: 
the apatite-nepheline ores in the Kola 
Peninsula and phosphorites in the Karatau 
area in Southern Kazakhstan. The apatite 
concentrate with 39.4 percent P2Os pro- 
vided about 80 percent of all raw materials 
for the production of phosphate fertilizers; 
the remaining 20 percent were produced 
from phosphorites of the Karatau. Deposits 
of phosphorites occur also in Upper Kama, 
Bryansk, the Moscow district, Kingisepp 
in Leningrad Oblast’, and some other re- 
gions, but their content of Pz2O is rather 
low. As a rule, they are used to produce 
phosphorite flour with about 19 percent 
P2O5 content. 

In 1968, the U.S.S.R., exported about 
one-third of its output of phosphate rock 
and about 53 percent of its apatite con- 
centrate. 

Minable reserves of phosphate were esti- 
mated in 1968 at 2,700 million tons of 
phosphate rock (overall average grade, 13.8 
percent P205) including some 250 million 
tons of proved reserves, and 2,717 million 
tons of apatite (average grade, 18.5 percent 
P205) including around 400 million tons 
of proved reserves. 

Phosphate rock production totaled 40 
million tons in 1968, including 24 million 
tons of apatite ore (17.7 percent P2QOs) 
and 16 million tons of sedimentary rock 
(13 percent PoOs). 

The apatite-nepheline deposits of the 
Khibiny in the Kola Peninsula comprised 
the Soviet's largest single phosphate source. 
Mined ore, averaging 17 to 18 percent 
PoOs was concentrated up to 39.4 percent 
P2O5 with 92-percent recovery. The two 


15 Izvestiya. Apr. 17, 1969, 8. 

16 Ekonomicheskaya gazeta (Economic Gazette). 
Moscow, No. 6, February 1969, p. 19. 

17 Stroitel’naya gazeta (Construction Gazette). 
Moscow, Apr. 18, 1969, p. 1. 
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beneficiation plants had a combined capac- 
ity of 9.7 million tons of concentrate per 
year, while four mines (three underground 
and one open pit) had an annual capacity 
of 24 million of crude ore in 1968. One 
produced from open pits was 50 percent 
of the total. Production of 25 million tons 
of ore is planned for 1969, to yield 10.5 
million tons of concentrate. Estimated out- 
put for 1970 is 26 million tons of ore and 
10.9 million tons of concentrate; in 1975, 
33.5 million tons of ore and 14.3 million 
tons of concentrate, and in 1980, 47 million 
tons of ore and 20 million tons of con- 
centrate. Some 50 percent of apatite con- 
centrate will be exported. The production 
cost for Khibiny apatite was 16.76 rubles 
per ton of contained P2O5 produced; at 
the Karatau combine it was 35.19 rubles 
in 1967; it was 37.6 rubles for Kingisepp, 
29.0 for Yegor'ev, and 31.8 for Upper 
Kama phosphorite in 1966. 

The Oshurkovo apatite deposit was under 
exploration in 1968 and it was planned to 
begin construction of the apatite complex 
at this deposit in 1971. Annual open pit 
capacity is to be 12.5 million tons of ore 
by 1975. 

The 40 commercial deposits in the 
Karatau area of Kazakhstan contain 1,600 
million tons of phosphorite. Less than half 
of the reserves of the basin can be ex- 
tracted by opencast mining. 

Four open pits of the Aksay group of 
mines and the Molodezhnyy underground 
mine (Chulaktau deposit) were in opera- 
tion in 1968. Exploitation of the Kok- 
Dzhon and Kok-Su open pits (Dzhantas 
deposit) began in 1968. The total annual 
capacity of all six open pits was about 
4 million tons of crude ore in 1968. The 
Karatau concentrator reached 35 percent 
of its planned capacity. The renovation of 
the recently constructed crushing and 
grinding mill began in 1968 and the first 
stage is to be completed in 1969. 

Potasstum.—Estimated 1968 potash out- 
put was 3.15 million tons K2O equivalent, 
9.8 percent over 1967 levels. Soviet potash 
exports (58 to 62 percent KoO equivalent) 
in 1968 amounted to 1.7 million tons 
compared with 1.4 million tons in 1967. 

Under the original 5-year plan (1966-70) 
for mineral fertilizers, a target of 5.2 
million tons K9O equivalent was projected 
for 1970. But actual levels of output were 
considerably below those indicated in the 
5-year plan of the fertilizer industry. 
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Estimated levels for 1970, 1975 and 1980 
are 4.5 million, 7 million, and 9 million 
tons, respectively. 

Minable reserves of potassium ores were 
reported in 1967 at 19,600 million tons 
with 16 to 40 percent KeO content. 
Estimated proved reserves are 3,500 million 
tons. About 70 percent of these reserves 
are in the upper Kama basin in the North 
Urals. The reserves are principally carnal- 
lite and sylvite with a 13- to 20-percent 
K»O equivalent. Recent investigations have 
disclosed large reserves of sylvinite. The 
second largest reserve region is Starobinsk 
in Belorussia which contains sylvinite (16 
to 20 percent KoO). The third important 
basin L'vov Oblast, is in the Western 
Ukraine. The most important potash min- 
eral is hartsaltz (16 percent K2O), with 
some deposits of carnallite, polyhalite, and 
langbeinite. Minable reserves of potassium 
ores in the Turkmen basin were reported 
in 1967 at 2,306 million tons in categories 
A+B+-C, and 1,154 million tons in cate- 
gory Co. 

The following six combines were in opera- 
tion in the U.S.S.R., in 1968: Solikamsk, 
Berezniki No. 1 (Ural), Soligorsk No. 1 
and No. 2 (Belorussia), the first stage of 
Novo-Stebnikov (L'vov Oblast', Ukraine), 
and the first stage of Kalush (Ukraine). 
Berezniki, No. 2 and No. 3, Soligorsk No. 
3, and the second stage of Novo-Stebnikov 
were under construction in 1968. The first 
stage of Soligorsk No. 3, Berezniki No. 2, 
and the second stage of Novo-Stebnikov 
were slated to go into operation in 1969 
and the second stage of Soligorsk No. 3, 
and the second stage of Berezniki No. 3, 
in 1970. It is planned to construct four com- 
bines in 1971—75; namely, Novosolikamsk, 
Soligorsk No. 4, Berezniki No. 4, and 
Karlyuk in Turkmenia. 

A deposit of potassium salts was dis- 
covered near Petrikov, Gomel’ Oblast’ in 
Belorussia. According to preliminary Soviet 
estimates the reserves of this deposit 
amounted to 850 million tons. À potassium 
combine is to be built in the future to 
exploit it. 

Nitrogen.—Estimated nitrogen produc- 
tion was 20.3 million tons in 1968. Nitrogen 
consumption in the U.S.S.R. is mainly in 
the form of ammonium sulfate and am- 
monium nitrate fertilizers, although the 
production of urea and liquid fertilizers 
has increased during recent years. The 
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combined use of coke gas, natural gas, and 
petroleum byproduct gas continued to in- 
crease, while that of coal gas and coke 
gas showed a further decline. Soviet exports 
of nitrogenous fertilizers in 1968 amounted 
to 953,000 tons compared with 825,000 
tons in 1967. 

Under the 5-year plan for the years 
1966-70, 28 million tons of nitrogenous 
fertilizers were to be produced in 1970, 
but actual levels of output were below 
those indicated in the plan. Estimated levels 
for 1970, 1975, and 1980 were 26 million, 
39 million, and 52 million tons, respectively. 

Additional facilities put into operation 
in 1968 included the Fergana (Uzbekistan), 
Jonava (Lithuania), Rustavi (Georgia), 
Kokhtla-Yarva (Estonia), and Tolyatty 
nitrogen fertilizer plants, and the Kirovakan 
(Caucasus), Salavati (Bashkir A.S.S.R.), 
and Chirchic (Uzbekistan) chemical com- 
bines. New facilities for nitrogen fertilizer 
production were being built in 37 loca- 
tions in 1968 and those already operating 
were being expanded. Among the largest 
enterprises under construction were The 
Cherepovets, The Rovny, Grodno, and 
Fergana nitrogen fertilizer plants and 
the Novomoskovsk, Nevinnomyssk, and 
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Other Nonmetals.—The Soviet Union 
continued to expand diamond mining which 
was centered in Yakutiya. Construction of 
the new Aykhal city started in 1968. It is 
planned to complete construction of con- 
centrating plant No. 11, at the Udachnaya 
open pit and the second section of con- 
centrator No. 8 at the Aykhal open pit of 
the Aykhal diamond combine by the end 
of 1970. 

Soviet production of barite, fluorspar, 
talc, and mica remained inadequate to 
meet despite large reserves and the develop- 
ment of new mines and beneficiation 
facilities. High-grade barite, fluorspar, talc, 
and mica continued to be imported. 

The principal producers of sulfur con- 
tinued to be Rozdol (West Ukraine), 
Gaurdak, Shorsu, and others (Central Asia), 
and Alekseyevsk, Vodninsk, and others 
(Volga region). Some 30 percent of Soviet 
sulfur was produced as a byproduct or 
coproduct of pyrite, pyritic concentrates, 
petroleum refineries, coke ovens, and natural 
gases. The second stage of the Rozdol 
combine was under construction and the 
U.S.S.R.’s largest plant for sulfur produc- 
tion was commissioned at this combine. 
At the Gaurdak sulfur combine in Turk- 


Cherkassy chemical combines. menia a new crusher was installed, in- 
Table 6.—U.S.S.R.: Salient mineral fertilizers statistics 
(Million metric tons) 
Actual Planned and estimated 
Item 
1960 1965 1968 1970 1975 1980 
Fertilizer output: 
00 percent nutrient content: 
Nitrogenounun s 1.0 2.7 4.1 5.8 8.0 10.6 
Phosphati ccc .9 1.6 2.0 2.6 6.4 10.8 
Potassic....- . REESE 1.1 2.4 9.1 4.5 7.0 9.0 
Phosphatic flour....................- .8 7 1.0 1.2 2.1 8.6 
M edu e des 8.3 7.4 10.2 13.6 28.5 84.0 
Bulk fertilizer content: 
Nitrogenous-........-.-.---.---.--- 4.9 18.2 20.8 26.0 89.0 52.0 
Phosphate... Rr AT acc 4.9 8.6 10.5 14.0 80.4 48.6 
Potassle. lo ecacenRoesd-eSeomeus 2.6 5.7 7.4 10.7 16.6 21.4 
Phosphatic flour...................- 1.5 8.7 5.2 7.3 14.0 23.0 
E // ⁰¹ð¹ ³ 5mqqĩĩ ee uaa a 13.9 31.2 483.4 58.0 100.0 145.0 
xpo 
b ore, 17.7 percent P304,............- .1 .1 .1 .1 .1 ol 
Apatite concentrates 39.4 percent P2Os. - 1.8 8.5 5.1 5.9 7.8 11.5 
N not less than 18.7 percent 
2 y E 2 2 4 .5 .8 1.2 
Ammonium nitrate. ..........-...._.--- .1 (4) E .2 .4 7 
Ammonium sulf ate .2 8 24. .0 1.5 2.0 
Potassium salts, KC, 58 to 62 percent K:0 
equivalent: t .6 .8 * 1 2.3 8.8 4.8 


1 Insignificant. 
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creasing annual output by 50,000 tons. 
A shop for the recovery of sulfur from 
waste gases was constructed at the Salavat 
oil refinery in Bashkir A.S.S.R. New facili- 
ties to produce sulfuric acid were put into 
operation at the Leninogorsk zinc plant, 
the Ust-Kamenogorsk lead and zinc com- 
bine, the Rubezh chemical combine and 
elsewhere. A second large native sulfur 
production facility The Yavorov Chemical- 
Mining Combine, was under construction in 
the Ukraine. 

Cement output was 87.5 million tons,.or 
98 percent of planned goals. There were 
92 cement plants in operation in 1968, 
24 of which did not attain their goals. The 
plan called for the construction of 3.1 
million tons of new capacity in 1968 but 
only about 2.4 million tons of the total 
was completed. Growth rates for cement 
production were lagging behind the growth 
rates for capital construction. More than 
10 million tons of cement, or about 12 
percent of the total production, are lost 
each year in transportation and the pro- 
duction of reinforced concrete.“ Cement 
production is slated to rise to 92 million 
tons in 1969 and to 94.3 million in 1970. 

The Zavalov graphite combine in Kirov- 
grad Oblast’, in the Ukraine produced 
about 2,500 tons of graphite above the 
1968 plan. The first plant in the U.S.S.R., 
for the production of fettled graphite (a 
raw material for artificial diamonds) was 
under construction at this combine. 

The Baskunchak salt quarry produced 
over 4.7 million tons of salt in 1968 and 
over fulfilled the annual plan. A salt con- 
centrating plant was put into operation at 
the Genichesk salt field in the Ukraine. 
The Avan salt mine with a capacity of 
200,000 tons per year was commissioned 
in 1968. 

Production of practically all other non- 
metallic minerals continued to rise in 1968. 


MINERAL FUELS 


Production of primary energy from min- 
eral fuels, fuelwood, hydroelectric, and 
nuclear sources rose from 482.8 million 
tons of standard fuel equivalent in 1955 
to 1,076.8 million tons in 1968. The output 
of oil increased from 101.2 million to 442 
million tons of standard fuel equivalent and 
that of natural gas from 11.4 million to 
200 million tons of standard fuel. The share 
of these two fuels in Soviet primary energy 
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supply rose correspondingly from 23 per- 
cent to 59.7 percent during the 1955—68 
period. The share of coal (lignite, bitumi- 
nous, and anthracite) in primary energy 
supply declined steadily from 63.7 percent 
in 1955 to 33.1 percent in 1968 and the 
production of peat and oil shale decreased 
from 5.0 percent to 2.8 percent. As a result 
of structural shifts in the fuel balance, the 
average cost of production of 1 ton of 
standard fuel declined from 10.27 rubles 
in 1955 to 6.28 rubles in 1968. In terms 
of calorific value coal production costs 
were 10 times higher than natural gas, and 
3 to 4 times higher than for petroleum in 
1968. While the trend is toward increasing 
production of crude oil and natural gas, 
and a decline in the share of coal in total 
energy output, coal was still the major 
source of energy consumed in the Soviet 
Union and will remain so for a number 
of years. 

Almost 30 percent of Soviet capital was 
invested in the fuel and power industry. 
Coal and oil represented more than one- 
third of all freight carried by Soviet rail- 
ways. But in spite of the expansion of the 
primary energy industry during recent 
years, output has not kept up with the 
demands of the Soviet economy, particu- 
larly in the European part of the U.S.S.R., 
where three-fourths of all power and fuel 
were consumed in 1968. 

Soviet mineral-fuels production is to rise 
to 1,670 million tons of standard fuel, and 
total primary energy to over 1,700 million 
tons by 1980. Compared with 1968 output, 
gas is to rise by 116 percent, coal by over 
12 percent, oil by 75 percent, hydroelectric 
power by 175 percent, and nuclear power 
by 250 percent. 

In 1980, the share of petroleum and 
natural gas in total primary energy pro- 
duction will be about 70 percent, and only 
23 percent will be in the form of coal. 

As shown in table 7, total consumption 
of all types of primary energy in the 
U.S.S.R. is to be equivalent to about 1,500 
million tons of standard fuel in 1980, about 
1.9 times 1968 consumption. 


Coal.—In 1968 the U.S.S.R. produced 
594 million tons of run-of-mine coal (or an 
estimated 340 million tons of clean coal) 
placing it second among world coal pro- 


ducers. The country produced 1.2 million 


1$ Ekonomicheskaya gazeta (Economic Gazette). 


Moscow, No. 86, September 1968, pp. 26-27. 
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tons less of raw coal than in 1967, and 
9.6 million below the plan of 603.6 million 
tons. Production of coal did not meet any 
of the 1959 to 1968 annual goals and the 
latter were scrapped when they proved 
to be unrealistic. 

Coal production is slated to rise to 
595.3 million tons of raw (341 million tons 
of clean) coal in 1969. It is estimated that 
production in 1970 probably will be on 
the order of 615 million tons of raw coal 
or 352 million tons of clean coal. Estimated 
levels for 1975 and 1980 are 640 million 
raw (366 million clean) and 670 million 
run-of-mine (383 million clean), coal 
respectively. 

Reserves.—According to Soviet estimates 
minable coal reserves (bituminous, anthra- 
cite, and lignite) in categories A, B, Ci, 
and Cə were 523.7 billion tons on January 
1, 1968. Of this, 261.4 billion tons were 
in categories A, B, and Ci and 262.3 
billion tons in category Co. The estimated 
proved coal reserves were around 30 billion 
metric tons. A total of 25 coalfields, eight 
large coal-bearing areas and more than 
650 individual deposits are known. The 
oldest and largest coal region in the 
U.S.S.R. is the Donets basin with more 
than a quarter of the national total. The 
Kuznetsk coalfield in Siberia with about 
20 percent was the second, followed by 
the Kansk-Achinsk coalfield. Significant 
coal reserves were located in the Kara- 
ganda, Pechora and other coal basins of 
the U.S.S.R. 

Coal reserves by area and by category 
are shown in table 8. 


Table 8.—U.S.S.R.: Minable reserves of 
coal by area and category 


(Billion metric tons) 


Minable reserves 


Area 
A,B,Ci Ce Total 
European U.S. S. N. 59.1 26.1 85.2 
JJC ͤ me 1.8 , 2.0 
Asian U.S.S.R....... 200.5 236.0 436.5 
Total 261.4 262.8 528.7 


Source: Economie Commission for Europe. Coal 
Sartor: VAB/SYMP/COAL/A-10, May, 20 
» P. 2. 


New Capacities.—Ninety coal mines with 
a total annual capacity of 195 million tons 
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of run-of-mine coal were under construc- 
tion in 1968, including seven underground 
mines in the Donets basin with total capac- 
ity of 17.5 million tons of raw coal per year 
and an estimated cost of 632 million rubles. 

Of the 19 underground mines and nine 
open pits planned with a total annual 
capacity of 19.2 million tons, 17 under- 
ground mines and six open pits, with a 
total capacity of 11.9 million tons of run- 
of-mine coal (or 61.9 percent), were put 
into operation in 1968. New preparation 
facilities (eight plants) to handle 26.2 mil- 
lion tons of run-of-mine coal were planned 
for 1968, but only 31.4 percent (three 
plants with a total capacity of 8.4 million 
tons) of the target was met. 


Production Centers.—The 10 major and 
numerous minor coalfields in the U.S.S.R. 
produced an estimated 448 million tons of 
run-of-mine hard coal (bituminous and 
anthracite) and 146 million tons of lignite 
in 1968. Production of run-of-mine coal 
of the major coal basins was as follows: 
Donets, 210 million tons; Kuznetsk, 104.6 
million, Karaganda, 34.2 million, and 
Pechora, 20.6 million. 

The Ukraine, with the Ukranian Donets 
and L’vov-Volyn coal basins as the main 
centers, produced 200.5 million tons, in- 
cluding 78.3 million tons of coking coal. 
However, 9.9 percent of the mines did not 
fulfill their coal production quotas, 18 
percent their labor productivity targets, 
21 percent their cost of production goals, 
and 30 percent of the mines did not attain 
their planned capacities. The turnover of 
personnel in the Ukranian coal industry 
was 25 to 30 percent per year. It is planned 
to increase coal production in the Republic 
to 202 million tons of run-of-mine coal in 
1969. 

The Donets basin (Donbass) continued 
to be the largest coal producing center and 
turned out about 52 percent of the coun- 
try’s coking coal. There were about 550 
underground mines in operation in 1968. 
The Donets basin will remain the largest 
supplier of coal in the U.S.S.R. for a long 
time to come. 

The Kuznetsk basin (Kuzbass) in Siberia, 
the U.S.S.R.’s second major producer of 
coal, had 94 underground mines and 14 
open pits in operation in 1968. One-quarter 
of the basin’s output was produced from 
opencast operations. 
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Kazakhstan, third in coal output, pro- 
duced 52.8 million tons of raw coal in- 
cluding the Karaganda basin which pro- 
duced 34.2 million tons of run-of-mine 
coal in 1968 from 37 mines. Fourteen of 
these mines did not attain their planned 
capacities. In 1970, Kazakhstan is to de- 
liver 64.5 million tons of unwashed coal. 
The Ekibastuz deposit produced more than 
18 million tons from open pits. 

According to the Soviet long-range plan, 
the Karaganda coal basin is to be the main 
source of supplying of coking coal in the 
1970's for the metallurgical industry of the 
southern Urals, West Siberia, Kazakhstan, 
and the Central Asian Republics. The plan 
envisages an annual production of coking 
coal of approximately 50 million tons by 
the end of the next 10-year period. 

The Pechora coal basin in the Komi 
A.S.S.R., with a production of 20.6 million 
tons of raw coal (including 13 million of 
coking coal) ranked fourth in output in 
1968. Some 50,000 tons were mined daily 
at the 18 underground mines of this basin 
in 1968. The 1970 production goal was 
21.5 million tons, or nearly a 7.5-percent 
increase over 1968 output. 

The Moscow basin which produces 
around 37 million tons of lignite annually 
with an ash content of about 45 percent 
was the fifth major coal producer in the 
U.S.S.R. in terms of calorific value. 

The Donets, Kuznetsk, Karaganda, and 
Pechora coal basins produced over four- 
fifths of the total coal output in terms of 
calorific value and 97 percent of the coking 
coal in the Soviet Union. 

Coal Preparation.—Preparation of coal 
for the market was normally restricted to 
coking coals and fuel for export. 

During the year, 164 preparation plants 
employing more than 50,000 workers proc- 
essed 245.1 million tons of run-of-mine 
coal or 41.3 percent of the total coal pro- 
duced. Sixty-three percent of coal bene- 
ficiated was washed; about 20 percent was 
treated by pneumatic methods; and 17 
percent was treated by heavy media, flota- 
tion, and other methods. From 10 to 15 
percent of total coal shipped to consumers 
in 1968 was reportedly deficient. About 
35 percent of the target for the construc- 
tion of coal preparation plant for 1966—68 
was fulfilled. Many new preparation plants 
were put into operation, some reportedly 
with imperfections and insufficient equip- 
ment. Labor productivity and use of plant 
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capacity were below planned levels and a 
large number of personnel was occupied in 
repair and ancilliary operations. The three 
largest Soviet coal preparation plants— 
Samsonovsk, Krasnoarmeysk and Yanovsk 
Ts.O.F.s—reached a little more than 50 
percent of their planned capacity in 1968. 

The ash content of shipped coals has 
been rising and increased to 19.6 percent 
in 1968. According to Soviet calculations, 
a O.l-percent increase in the ash content 
of coal above the established norm, results 
in an annual loss to the Ministry of the 
Coal Industry of 16 to 17 million rubles. 

Multistage manual preparation on the 
longwall and hand sorting on conveyers and 
mine cars was widespread. Some 40,000 
men and women were employed in hand 
sorting rock from coal. 

Trade.—Exports of coal and coke from 
the U.S.S.R. declined to 25.1 million tons 
from 26 million in 1967. Despite planned 
reduction in coal output, the policy of 
increasing exports of coal and coke is to be 
continued. It is estimated that exports will 
increase to 26 million tons by 1970, 27 
million by 1975, and about 28 million tons 
by 1980, at a maximum. 

As in the past the market for coal from 
the Soviet Union will be limited mainly to 
East and West Europe and Japan. 

Poland was the major exporter of coal 
and coke to the U.S.S.R. All of the re- 
ported imports of Polish coal and coke are 
reexports on Soviet account to East Ger- 
many and other countries. Imports of coal 
and coke reached a peak—about 8 million 
tons—in 1967. 

The proportion of imports to total avail- 
able coal rose from 1.0 percent to 1.35 
percent in the 1959-67 period. In 1970, 
some 8.5 million tons of coal and coke will 
probably be imported by the Soviet Union 
and estimated levels for 1975 and 1980 
are 9 million and 10 million, respectively. 
But, all imports of Polish coal and coke 
will continue to be reexported on Soviet 
account to other countries. 

Soviet foreign trade in coal and coke 1s 
shown in table 9. 


Natural Gas.—The Soviet Union is 
among the world's largest producers and 
consumers of natural gas and a net ex- 
porter of this commodity. In 1968, the 
U.S.S.R. produced 171 billion cubic meters 
of usable gas, 7 percent more than in 1967, 
but below the 1968 plan target of 173 
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Table 9.—U.S.S.R.: Salient coal and coke statistics 


(Million metric tons) 
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Actual 
Item 
1955 1960 
Coal: 
Domestic output: 
un-of-mine coal 1. 391.3 513.2 
Clean coal . 247 809.0 
Imports: 
From other Communist 
countries . 8.7 4.7 
Exports: 
To other Communist 
countries 2.6 2 
To non- Communist 
countries 1.7 . 1 
ill!!! ose 4.3 12.3 
Apparent consumption: 
Run-of-mine coal 1... 395.7 505.6 
Clean coal ). 251.4 301.4 
Coke: 
Domestic output 43.6 56.2 
Imports: 
From other Communist 
countries 333 .. . 5 T 
Exports: 
To other Communist 
countries 1.4 2.2 
To non-Communist 
countries 2 . 4 
ot! eek 1. 6 2. 6 
Apparent consumption 42.5 54.3 


Planned and estimated 
1965 1968 1970 1975 1980 
578 594 615 640 670 
831 840 852 866 888 
6.7 7.5 7.8 8.2 9.2 
15.3 12.5 183.5 14.5 15.0 
1.1 8.8 9.0 9.5 10.0 
22.4 21.3 22.5 24.0 25.0 
562.3 580.2 600.3 624.2 654.2 
315.3 326.2 337.3 350.2 367.2 
67. 5 71. 5 71.8 88.5 100.0 
7 7 7 .8 .8 
2.8 2.4 2.4 2.0 
1.0 1.0 1.1 1.0 
8.8 8.4 8.5 8.0 8.0 
64.4 68.8 74.5 86.3 97.8 


1 Run-of-mine coal as reported in Soviet sources. 


2 Clean coal; estimated in accordance with Western standards. 


3 None from non-Communist countries. 


billion cubic meters. Of this quantity 98.9 
percent consisted of natural and associated 
gas, and 1.1 percent came from the gasifica- 
tion of coal and oil shale. Over three- 
quarters of the total was produced in the 
European part of the U.S.S.R., including 
nearly one-third in the Ukraine. Production 
of liquefied gas increased by 13.5 percent, 
reaching 4.1 million tons. The underground 
storage facilities delivered 2.3 billion cubic 
meters of gas for consumption, which is 
almost 1 billion cubic meters more than 
in 1967. In 1968 gas accounted for 18.8 
percent of total U.S.S.R. fuel production. 

There were over 330,000 employees in 
the Soviet gas industry in 1968. During the 
summer vacation period 10,000 university 
students worked in the gas industry. In 
1969, more than 12,000 students are to 
be employed in gas industry construction 
projects. 

The gas industry was a source of concern 
to Soviet planners for its inability to meet 
any state plan since 1956. Construction of 
gas industry projects has lagged behind 


planned goals. Many construction installa- 
tion organizations did not meet quotas for 
labor productivity, for reducing production 
costs, and for fulfilling the profit plans. 
In many projects, designers were late in 
providing technical plans. At the gasfields 
the 1968 plan for completing wells was not 
met and the gas industry was slow in 
utilizing capacities of the compressor sta- 
tions and long-distance gas pipelines." 

It is planned to produce 185.8 billion 
cubic meters of usable gas in 1969. The 
most rapid rates of growth in 1969 are to 
be in the gas-producing regions of Komi 
A.S.S.R. (an increment of about 5 billion 
cubic meters), the Ukraine (an increment 
of 2.3 billion), and in the Turkmen S.S.R. 
(an increment of 3.7 billion). The output 
of gas is also scheduled to increase in 
Kazakhstan, in the Dagestan and Chechen- 
Ingush A.S.S.R., and in Perm and Oren- 
burg Oblast’s. 


19 Gazovaya promyshlennost’ (Gas Industry). 
Moscow, No. 5, May 1969, pp. 3-5. 
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Liquefied gas output is to rise by 14 
percent to 4.75 million tons and further 
enlargement in the capacity of natural gaso- 
line plants are scheduled for 1969. An in- 
crease in the production of liquefied gases 
at the Minnibayevo, Dolina, Korobki, and 
Azerbaydzhan gas plants is also projected. 
New plants having a total capacity of 1.2 
billion cubic meters annually are to be 
completed. The 1969 target for Soviet gas 
pipeline and spur construction was 6,400 
kilometers. 

During 1968-70 a total of 37 new gas 
and gas-condensate fields are to be brought 
into production, including Vuktyl in the 
Komi A.S.S.R., Krasnokholmsk in Orenburg 
Oblast’, and Messoyakh in Krasnoyarsk 
Kray. 

Gas output is estimated to rise to 196 
billion cubic meters in 1970, 280 billion 
in 1975, and 370 billion in 1980. 

Exploration and  Reserves.— Over the 
1966-68 years nine large gas and gas- 


Table 10.—U.S.S.R 
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condensate fields were discovered in 
Tyumen' Oblast': seven gasfields ( Urengoy, 
Zapolyarnyy, Gubkin, Komsomol, Ayvase- 
dorupov, Medvezhye and Nydin) and two 
oil and gas fields (Novo-Portov and Tazov). 

On January 1, 1968, the natural gas 
reserves of the Soviet Union in categories 
AB Ci were 7,753 billion cubic meters. 
In addition there were more than 250 
promising gas areas ready for exploration, 
with total reserves in category Cz of up to 
4,000 billion cubic meters. Reportedly, 17 
new natural gas and gas-condensate fields 
with total reserves of 1,669 billion cubic 
meters in categories A4+B-+C, were dis- 
covered in 1968. At yearend 1968, natural 
gas reserves in categories A+ BCi reached 
9,423 billion cubic meters, including an 
estimated 1,740 billion cubic meters of 
proved reserves (Soviet category A). 

The growth in natural gas reserves for 
the period 1950—71 is presented in table 10. 


.: Natural gas reserves 


(In billion cubic meters as of January 1) 


ite Actual Planned 
m 
1950 1955 1960 1965 1966 1967 1968 1969 1971 

Categories AT BTC Ii NA NA 2,202 3,220 8,556 4,881 7,753 9, 423 11,761 
Categories ATR 85 889 1,667 2,091 2,021 NA 8,000 3,481 4,448 
Category A (proved reserves) . b. 43 195 885 1,145 1,010 NA 1,500 1,740 2,220 
Ratio of proved reserves to annual 

e ete on cicce 8 21 19 8 7 NA 9 9 10 

NA Not available. 


a Category A' is the Soviet equivalent to United States proved reserves. 


b Estimate. 


Sources: 1. Gazovaya promyshlennost' (Gas Industry). Moscow, No. 1, January 1967, p 
November 1967, pp. 1-7; No. 1, January 1968, pp. 13-18; N 


p. 9-16; No. 11, 
o. 8, March 1969, pp. 4-6. 2. Mel'nikov, N.V. 


(ed.). Toplivno-energeticheskiye resursy (Fuels and Energy Resources). Moscow, 1968, pp. 682-584. 


Natural gas reserves by region in the 
U.S.S.R. are given in table 11. 

Gasfields.— The Ukraine occupied first 
place in the production of gas in the 
U.S.S.R. and produced almost 51 billion 
cubic meters of gas or nearly one-third of 
the national total in 1968. Thirty-four 
gasfields were in operation, including 
Shebelinka and Efremovka. Shebelinka pro- 
duced 30.6 billion cubic meters of gas 
during the year. The Ukraine supplied gas 
to the Russian union republic, Belorussia, 
Moldavia, Lithuania, Poland, Czechoslo- 
vakia, and Austria. It is planned to put 
5 new gasfields into production and to 


produce 54.4 billion cubic meters of natural 
gas in the Ukraine in 1969. 

Uzbekistan, with an output of 29 billion 
cubic meters or 17 percent of the total 
natural output, was the second largest gas 
producing region. Over 70 percent of the 
gas was transported to the Urals and to 
consumers located along the route. There 
were 231 producing wells in 1968, one- 
ninth of which were idle. Average cost 
per well was about 100,000 rubles. The 
largest gasfield in Uzbekistan—the Gazli— 
accounted for about 14 percent of total 
national production. 
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Table 11.—U.S.S.R.: Regional natural gas reserves in categories A 4-B-4- C, 
(Billion cubic meters) 


Republics and Oblast's 


R. S. F. S. R.: 


Komi f. 8 JJ A 8 


Perm Oblast’ _ J) peat eet te alge 8 
Kuybyshev Oblast ee 
Orenburg Oblast 
Saratov Oblast V 


Checheno Ingush VVV 


Dagestan A. S. S. R 


Azerbaydzhan e ccce cec ec cem 
Rake. naanin 


Rostov Oblast’..........-.---._..._...-.----- 


Tyumen Oblast' 2-2-2-2- 2-2-2- =- 
Krasnoyarsk Kray 
Novosibirsk and Tomsk Oblast 's 
Irkutsk Oblast -2-0-0-0 


Reserves as of 1 January 


1967 1968 1969 Anticipated 
1971 

m 78.7 186.2 225.7 418.7 
44.1 46.2 58.6 68.9 

Ze 84.2 39.2 43.8 60.8 
i 8.1 8.0 9.2 10.7 
ie 30.0 29.4 198.9 387.2 
p- 68.1 72.1 78.3 86.1 
a 92.7 91.0 94.7 107.9 
1: ae | 17.9 31.2 

= 421.6 419.4 392.5 973.0 
Ue 228.9 222.1 218.9 209.4 
a 8.5 8.5 8.8 8.0 
di 53.4 63.1 59.5 85.4 
4.0 4.0 4.0 4.0 

i 57.4 70.1 79.1 102.7 
E 895.8 8,850.4 4,882.6 6,871.7 
Mot 5.0 30.0 126.0 
we 107.7 182.7 233.8 38.8 
= 20.5 20.5 20.5 30.5 
ne 208.6 238.6 271.1 352.5 
E ͤ PICO 9345.0 
. 2,880.6 6,526.2 6,988.5 8,718.0 
2r 636.5 663.2 693.4 800.0 
s 46.2 45.2 48.7 56.6 
-I 181.8 175.8 175.1 261.4 
= 663.6 690.1 717.0 769.9 
= 486.5 605.6 808.0 1,069.0 
2 20.8 32:1 34.8 53.5 
ze 16.0 17.8 17.0 18.2 
-- 1,186.4 1,845.6 1,571.8 1,910.6 
. 4,881.6 7,753.0 9,422.5  11,760.6 


ean Gazovaya promyshlennost' (Gas Industry). Moscow, No. 1, January 1968, p. 14; No. 8, March 


1969, p. 


Krasnodar Kray, with an output of 
around 17 billion cubic meters, had five 
major gas-condensate fields in operation in 
1968. Stavropol’ Kray produced some 16 
billion cubic meters of gas during the year. 
About 100 gas wells were added to the 
291 existing wells in this Kray in 1968. 
Production costs for natural gas in this 
region were the country's lowest. More 
than 80 percent of the gas produced in 
North Caucasus (Krasnodar and Stavropol’ 
krays) was supplied to Moscow, Leningrad, 
the Donets Basin, Trans-Caucasus, and 
other economic centers. 

Tyumen' Oblast' produced 8 billion cubic 
meters of usable gas, 3 billion more than 
in 1967. By 1970 Siberian gas production 
is to reach 15 to 17 billion cubic meters. 
Other significant gas producers in 1968 
were Volgograd and Saratov Oblast’s, 
Azerbaydzhan, Turkmenistan, Bashkir and 
Tatar A.S.S.R.s, and Kuybyshev Oblast’. 


The Vuktyl gasfield in the Komi A.S.S.R. 
was brought into production in 1968. 
Output of gas is scheduled to reach 5 
billion cubic meters in 1969 and 8 to 10 
bilion cubic meters in 1970. Ninety pro- 
duction wells are to be drilled at the 
Krasnokholmsk gas-condensate field near 
Orenburg in 1969-70. It is planned to 
produce some 10 billion cubic meters of 
gas in Orenburg Oblast’ in 1971. In 1969 
Turkmenistan is slated to produce 7.3 
bilion cubic meters of gas, more than 
double 1968 output: By 1970 Turkmenian 
gas production is to reach 13.6 billion cubic 
meters. 

Further expansion of the Soviet gas 
industry is to a great extent dependent 
upon the creation of the new large gas- 
producing centers in Western Siberia and 
Turkmenistan, and the delivery of large 
volumes of gas to the European part of the 
U.S.S.R. from these regions. 
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There is reason to believe that gas pipe- 
line construction will be inadequate to 
accommodate the growth originally planned 
in gas output to 225—240 billion cubic 
meters by 1970. It is therefore expected 
that output of gas will reach only 196 
billion cubic meters in 1970. Estimated 
levels for 1975 aud 1980 are 280 billion 
and 370 billion cubic meters, respectively. 


Production of natural gas by region in 
the U.S.S.R. is shown in table 12. 


Table 12.—U.S.S.R.: Natural gas 
production, by region 


(Percent) 


Republic and 1965 1970 
eeonomic region 1975 1980 
R. S. F. S. R.: 
Northwest 0.5 8.5 8.9 4.0 
ovolga....... 18.9 7.0 7.6 8.0 
North Caucasus. 33.7 22.1 16.0 11.0 
Urals (excluding 
en’ 
" O last) Dp 1 2.0 4.0 5.0 
i 
Oblast' ) 8.0 14.0 20.0 
Far East . 8 1.0 1.5 2.0 
Total. 48.6 43.6 46.9 50.0 
Ukraine 34.0 29.0 25.0 20.9 
Azerbaydzhan...... 2.7 8.0 2.5 2.0 
Georgia. 1 1 
Kazakhstan . 1.5 8.0 
Uzbekistan . 14.7 17.9 15.0 12.0 
Turkmenistan 6.5 9.0 12.0 
U.S.S.R. 
grandtotal. 100.0 100.0 100.0 100.0 


Source: Kondrat’ev, V.I. (ed.). Toplivno-energeti- 
cheskiye resursy S. S. S. R. (Fuel and Energy Resources 
of the U.S.S.R.). Moscow, 1968, p. 50. 


Transportation.—The great distances of 
the principal consuming centers from the 
gasfields have made it inevitable that the 
bulk of natural gas must be transmitted 
by large pipelines. Over 80 percent of 
1968 natural gas production was carried 
by trunk pipelines, and 20 percent was 
consumed at or near the places of pro- 
duction. The total length of gas trunk 
pipelines was 55,661 kilometers at yearend; 
3,361 kilometers of gas trunk pipelines were 
completed during the year. including the 
1,200-millimeter diameter, 700-kilometer 
Central Asia-Center No. 2, the 752-kilo- 
meter Kremencling-Krivoy Rog line, the 
220-kilometer Kyzylkum-K rasnovodsk line, 
and the 150-kilometer Klaypeda-Siauliai 
line. 


Actual Planned Estimated 
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Trade.—The Soviet Union continued to 
export minor quantities of natural gas to 
Poland by pipeline from the Dashava fields 
of the Western Ukraine. The 820/720- 
millimeter, 540-kilometer Friendship gas 
pipeline from  Dashava to Bratislava, 
Czechoslovakia, completed in 1967, has 
a planned annual capacity of 4 billion 
cubic meters. Substantial additional quanti- 
ties of natural gas will be supplied to 
Czechoslovakia, Poland, and Austria when 
the gas pipeline from Kiev to the Western 
Ukraine, with an annual capacity of up 
to 10 billion cubic meters, has been laid. 
Construction is scheduled to start in 1969. 
The 1,040-kilometer pipeline will have a 
diameter of 1 meter. More than half of 
it is to be built in 1969. 

A contract, providing for delivery of 
nearly 30 billion cubic meters of Soviet gas 
to Austria over the next 23 years was signed 
in Vienna on June 1, 1968. In accordance 
with the contract Austria will sell the 
Soviet Union over 1969—70, 120,000 tons 
of 1,020-millimeter pipe with a total length 
of 1,500 kilometers—with the steel to be 
provided by the Linz-based company, Voest. 
The pipe will be rolled in West Germany. 
Under the agreement, the U.S.S.R. supplied 
Austria 280 million cubic meters of gas in 
1968. The quantity will increase to 800 
million in 1969 and 1.4 billion cubic meters, 
annually from 1970 onward. Delivery of 
the Soviet gas to Austria began September 
17 via the Friendship pipeline extended 
beyond the old Bratislava terminal, in 
Czechoslovakia, into Austria. 

Soviet exports of natural gas to Czecho- 
slovakia increased from 265 million cubic 
meters in 1967 to 500 million in 1968. 
In 1969 the U.S.S.R. is to supply Czecho- 
slovakia with about 1 billion cubic meters 
of gas from fields in the Ukraine and a 
minimum of 1.3 billion cubic meters per 
year by 1970. Deliveries of Soviet natural 
gas to Czechoslovakia will increase sub- 
stantially, starting in 1971. In return, 
Czechoslovakia is to supply the U.S.S.R. 
with large-diameter pipe and turbo com- 
pressors for gas pipelines. Soviet gas de- 
liveries to Poland are slated to increase 
from an estimated 900 million cubic meters 
in 1968 to 1.5 to 3 billion cubic meters 
from 1975 through 1980. 

According to a 1968 agreement on the 
supply of natural gas and construction of a 
natural gas pipeline the Soviet Union is to 
supply East Germany with natural gas 
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from 1972 for an indefinite period. By 1975 
the U.S.S.R. will deliver about 3 billion 
cubic meters of natural gas annually to 
Bulgaria. For this purpose it is planned to 
build a 700-kilometer Balkan pipeline con- 
necting Izmail-Varna-Burgas-Plovaliv and 
Sofia. The first section of the line is 
scheduled for completion in 1972. Hungary 
is to be linked with the Friendship gas 
pipeline running through  Czechoslovak 
territory. The connecting link is to run 
from Safarikova in Slovakia to the Hun- 
garian border. The Czechoslovakian section 
will be about 15 kilometers long. Construc- 
tion is to take place in 1969. Substantially 
increased deliveries of Soviet gas to Hun- 
gary are to begin by 1975. 

It is estimated that by 1975 Czechoslo- 
vakia might import from the U.S.S.R. 
about 3 billion cubic meters of natural gas; 
Poland, over 1.5 billion; East Germany, 
some 3 billion; Bulgaria, around 2.3 billion; 
and Hungary, 1.2 billion. Total exports of 
gas from the U.S.S.R. to East European 
Communist countries might amount to as 
much as 16 billion cubic meters in 1980. 

The Soviet Union offered natural gas to 
Japan, Italy, West Germany, and other 
European countries in exchange for steel 
pipe and equipment to help in development 
of the Soviet gas industry. Discussions were 
carried on with these countries, but no 
agreements were concluded in 1968. 

In December 1968 the U.S.S.R. pro- 
posed to Japan the sale of large quantities 
of natural gas from fields to be developed 
in Sakhalin and Eastern Siberia for delivery 
by pipeline or in the form of liquefied 
natural gas. A Soviet proposal for the 
delivery of the gas envisaged a three-stage 
project. In the initial stage a 1,000-kilo- 
meter pipeline would be built from Okha 
to Southern Sakhalin for the supply of 
2.5 billion cubic meters of liquefied gas 
annually to the Japanese port of Hokkaido. 
These supplies would later be increased to 
10 billion cubic meters per year by the 
construction of pipelines first from Southern 
Yakutia on the Soviet mainland to Okha 
and second from Southern Yakutia to 
Nakhodka where liquid natural gas would 
be shipped by tanker to Japan. 

The Soviets have reportedly offered 
Italy's State-owned Ente Nationale Idro- 
carburi (ENI) large quantities of natural 
gas at prices somewhat lower than those 
quoted for gas from Libya or Algeria. The 
gas going to Italy would be transmitted 
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from the Ukraine by pipeline. Should 
agreement be reached with Italy and Japan 
it is probable that by 1975 the former will 
be importing on the order of 5 billion, and 
the latter about 2.5 billion cubic meters 
of natural gas per year from the U.S.S.R. 

The Soviet-Finnish Commission for Eco- 
nomic Cooperation discussed the building 
of a gas pipeline to Finland and the 
participation of Finnish firms in construc- 
tion projects in the Baltic and the Karelian 
A.S.S.R. 

Should supply arrangements be con- 
cluded with West Germany, natural gas 
would be made available through the ex- 
tension of the Friendship pipeline from 
Austria into Bavaria, and the U.S.S.R. 
could probably begin supplying 500 to 
700 million cubic meters in 1970 and 
some 2.5 billion cubic meters by 1975. 

About 1 billion cubic meters of natural 
gas were imported from Afghanistan in 
1968 via the pipeline from Shibarghan to 
Central Asia. The annual capacity of the 
pipeline is 4 billion cubic meters. An agree- 
ment reached in May 1967 by the Soviet 
Union and Afghanistan envisaged delivery 
of 57.7 billion cubic meters of gas to the 
U.S.S.R. during 1967—85. 

The Iran-U.S.S.R. pipeline is scheduled 
to be completed in 1970 when it is proposed 
to deliver the first 3 billion cubic meters 
of gas, rising to 10 billion in 1974—80. 
Its 1,220-millimeter diameter is the largest 
in the U.S.S.R. 

By 1970, the Soviet Union should be 
importing from Iran and Afghanistan as 
much as 5 billion cubic meters. Estimated 
levels for 1975 and 1980 are 13 billion 
and 14 billion, respectively. 

Soviet natural gas statistics are presented 
in table 13. 


Petroleum.—The U.S.S.R. continued to 
be the second largest petroleum producing 
country in the world, surpassed only by the 
United States. Crude oil output in 1968 
increased by 21.3 million tons to a total of 
309.4 million tons. An increase of about 
19 million tons is expected in 1969. The 
average annual increase in the past 4 years 
amounted to 21 million tons. Petroleum 
production is slated to rise to 350 million 
tons in 1970, 445 million tons in 1975, 
and 540 million tons in 1980. Expanded 
output is to be based largely on the develop- 
ment of the new oilfields in Tyumen Oblast 
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Table 13.—U.S.S.R.: Salient natural gas statistics 


(Billion cubic meters) 


Item 
1965 
Production... -2-2-2222 222.. 
Imports 1. 2. ß e IaM 
Exports: 
To Communist countries 4 


rr ³·¹¹ . E mM Ede 
Apparent consumption 


1 All from non-Communist countries. 


and in Kazakhstan, although these regions 
will produce less than originally estimated. 

The U.S.S.R. has continued to increase 
its exports of crude oil and petroleum 
products even though internal consumption 
has been rising. Exports rose to 73.6 million 
tons in 1966, to 78.8 million tons in 1967, 
and to an estimated 86.2 million tons in 
1968. Petroleum occupied second place, 
following machinery and equipment, in 
total Soviet export trade. Exports of crude 
oil and petroleum products are expected 
to rise to 91 million tons in 1969, and 
97.5 million tons in 1970; estimated levels 
for 1975 and 1980 are 129 million and 156 
million tons, respectively. 

Exploration and Reserves.—To support 
the planned growth in extraction of crude 
oil and natural gas the following amounts 
of exploratory drilling were scheduled: 
1968—5,616,000 meters; 1969—6,797,000 
meters. By 1970 the annual volume of 
developmental and exploratory drilling in 
the U.S.S.R. was estimated to reach 14.8 
million meters. 

Some 95 percent of the U.S.S.R.'s 1968 
exploration target was met, but drilling 
plans were not fulfilled in several regions 
including Azerbaydzhan and in some re- 
gions of the Volga-Urals area. The average 
depth of developmental wells was 1,682 
meters in 1967 and that of exploratory 
wells was 2,289 meters. Average depth of 
wells and drilling costs in 1968 were re- 
ported to be about the same as in 1967. 
The maximum depth of drilling in the 
U.S.S.R. was 6,806 meters reached on 
December 25, 1968. 

In 1968-70 capital investment in ex- 
ploratory drilling will amount to an esti- 
mated 3.030 billion rubles, including 1,660 


1966 


129.4 144.7 159.2 171.0 188.0 196. 


Planned and estimated 
1969 1970 1975 1980 


Actual 


1967 1968 


280 870 
— 5.0 13 14 


8 1.8 1.4 2.0 2.7 11 16 
—————— .8 .8 1.4 12 16 
.8 1.8 1.7 2.8 4.1 28 82 
148.9 157.9 169.3 180.2 196.9 270 352 


billion rubles for oil and 1,370 billion rubles 
for gas. Assignments from the state budget 
on the order of 1.310 billion rubles were 
made for geological prospecting. 

According to Soviet sources, 51 crude oil, 
five gas-oil, 23 gas, and six gas-condensate 
fields were discovered in the U.S.S.R. in 
1968. However, despite the fact that dur- 
ing recent years there have been a number 
of major discoveries the rates of growth of 
oil reserves has lagged behind the rate of 
growth in oil production. Production of 
crude oil in the U.S.S.R. more than 
doubled from 147.9 million tons in 1960 
to 309.4 million in 1968. According to 
the Soviet Oil Economy (Neftyanoye 
khozyaystvo), crude oil reserves in the 
À and B categories increased by 51 percent 
over the same period." 

During 1961—65 the plan for oil reserves 
in categories A, B and Ci was fulfilled by 
72 percent, and in 1966 by 82 percent, and 
for categories A and B corresponding re- 
sults were 93.5 percent and 86 percent, 
respectively. In 1968 little increment to 
reserves was observed in the Kuybyshev and 
Volgograd Oblast's, in Krasnodar and 
Stavropol krays, in Azerbaydzhan, Ukraine, 
Uzbekistan, and in a number of other re- 
gions. The current reserves-to-production 
ratio for the country as a whole has 
declined by 35 percent, as compared with 
that in 1955, and by 18 percent as com- 
pared with that in 1961. 

A particular characteristic of the past 10 
years is the significant geographic change 
in the distribution of oil reserves. Assuming 
that 95 percent of oil reserves of categories 
A, B, and C4 were to be found in the 


20 The Category of A“ reserves is the Soviet 
equivalent to United States proved reserves. 
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European part of the U.S.S.R. as of Janu- 
ary 1, 1959, the share of that region in 
the total had declined to 60.9 percent on 
January 1, 1968, according to preliminary 
Soviet data. 

Less successful exploratory efforts and 
the reduction in the amount of reserves 
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stabilized or declining production. There 
were about 56,000 wells on January 1, 
1968, including around 5,000 inactive wells. 

Output of crude oil by principal region 
for 1968 appears in the following tabulation: 


: : : Percent 
added have made it more difficult during Región SÉ total 
the current 5-year plan to support the 
planned growth of crude oil output in many Tatar A. S. S...... 29.0 
regions where the producing industry 1s Bashkir A. S. SR es ee ee eo ene 15.8 

uybyshev JJV ce eceee esse . 

at a developed stage. a: ka dian 0 LR ORS 2:0 
Proved and probable crude oil reserves Checheno-Ingush A. S. SR. EOD 5.2 
Perm Oblast amne d 4.7 


increased by a total of about 380 million 
tons in 1968, compared with 360 million 
tons in 1967. As of January 1, 1969, the 
reserves of crude oil in the U.S.S.R. are 
estimated at 28 billion tons, including— 
proved (Soviet category A), 3.6 billion 
tons; probable (category B), 5.4 billion; 
and possible (categories C4-- C2), 19 bil- 
lion tons. The probable proved reserves-to- 
production ratio was 11:1 in 1968. A 30- 
to 40-percent recovery of crude oil in 
place was claimed in 1968. 

Oilfields and Crude Oil Production.—In 
1968, 446 oilfields were in production of 
which 120 were waterflooded and which 
provided 70 percent of total national out- 
put. Several major fields (for example, 
certain parts of the Romashkino field, 
Tuymazy, Shkapovo, Barly, Mukhanovo, 
Neftyanye Kamni, Malgobek-Voznesensk, 
Korobki, and others) entered phases of 


About 4 percent of 1968 output was 
provided by Western Siberia, the Ukraine, 
and Turkmenia; the share of each of the 
remaining regions was significantly less. 

Despite good progress in developing new 
oil producing regions, the leading role will 
still be played by the older developed regions 
during the next few years. These are the 
regions of the Volga-Urals, Azerbaydzhan, 
Checheno-Ingush, and Turkmenia. In the 
national 5-year plan (1971-75) they will 
provide around 70 percent of the U.S.S.R.’s 
output. The oilfields of the Volga-Urals 
area will continue to lead until the develop- 
ing oilfields of Siberia, Mangyshlak, and 
the Ukraine come into their own. 

Regional production of crude oil in the 
U.S.S.R. for 1965, 1970, 1975, and 1980 
is given in table 14. 


Table 14.—U.S.S.R.: Crude oil production, by region 


(Percent) 
Actual Planned Estimated 
Republic and economic region 1965 197 

1975 1980 

R.S.F.S.R.: 
, ß ße ME ct E LE 0.9 1.8 1.9 2.1 
North Caucasus 8.6 8.7 8.4 8.0 
Siberia. ---- T —2— 2X — ::: : 71 e. 5 61 . 1 52 ie 40 . 5 
JJ ] uem ua A LE EE d .8 7.0 14.0 24.8 
Bar EN. voi ³˙ ¼AAA ⁰h0;. kr 1.0 1.1 1.1 1.1 
TOU s ote Ace E M LAN y a EE 82.3 79.7 77.6 76.5 
Ukae in ie ee a kyßds x e 8.1 4.8 4.6 5.0 
Belorussia and Baltiliee ee eee eee eee 1.0 1.7 2.8 
Trans Caucasas (Azerbaydzhan and Georgia) 8.9 6.6 5.5 4.3 
CHC mU:l ]²⅛˙¾“äi ĩ ³²ĩ!u ð- eed io cera ees .8 8.8 5.6 6.7 
Central ⁰ ·oꝛA ³ÜÜ—⁴sꝛͤ. ͥ ]⁰ ¾e.ͥͥ mm. ꝛ Ec LL e S 4.9 4.7 5.0 5.2 
U.S. S. R. grand total_._.....-.. 2-2-2 eee 100.0 100.0 100.0 100.0 


Source: Kondrat’ ev, V.I. Toplivno-energeticheskiye resursy S.S.S.R. (Fuel and Energy Resources of the 
U. S. S. R.). Moscow, 1968 pp. 47-48. 
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Offshore Production.—Several offshore 
fields have been developed in the Caspian 
Sea off Azerbaydzhan. The Neftyanye 
Kamni” (“Oil Stones") field is 20 to 25 
kilometers from the coast and was the 
biggest in Azerbaydzhan. In 1968, 12.5 
million tons, or 59.2 percent of Azer- 
baydzhan's total output, was obtained from 
offshore fields. Although the cost of devel- 
oping offshore fields was considerably 
higher than for onshore fields, the produc- 
tion cost of the crude oil was 30 to 35 
percent below that of onshore fields be- 
cause the average yield from offshore wells 
exceeded yields from onshore wells by 
2.5 to 3 times. Drilling platforms were 
installed at water depths of 10 to 22 meters 
and construction of platforms for wells at 
depths of 25 meters began in the northeast 
region of Neftyanye Kamni. 

In 1967, the floating platform “Apsheron” 
began drilling its first deep (1,800 meters) 
well near Savenko Bank and by December 
8, 1968, completed drilling its 14th oil 
well. Water depth in this region of the 
Caspian Sea reaches 13 to 14 meters. The 
"Apsheron" is generally used for Caspian 
Survey work, but it drilled two develop- 
ment wells 0.5 kilometer from shore in the 
Bukhta Il'icha area. A larger platform of 
the same type, called *Azerbaydzhan" was 
under construction in 1968. A floating rig, 
the “Khazar,” built in the Netherlands to 
Soviet specifications, was put into operation 
in 1968. It is capable of driling in the 
Caspian Sea where water depth is not more 
than 60 meters. The equipment was built 
for drilling to a depth of 6,000 to 7,000 
meters. The “Khazar” completed drilling 
its first oil well on November 5 in the 
region of Glinyanyy Island, to a planned 
depth of 1,994 meters, and began drilling 
the second well near Neftyanye Kamni. 
In this area the water depth reaches 43 
meters and the thickness of silt, 10 meters. 

An experiment is to be conducted in the 
Caspian Sea, where a 1,000-meter well is 
to be driled in 200 meters of water. 
A special ship-mounted rig and other 
equipment are to be built in France. 

Preparation for construction of two bases 
for offshore drilling near Zhdanov Bank 
at Chelekan and plans for the construction 
of Turkmenia’s first 25-kilometer under- 
water oil pipeline were nearing completion 
at yearend. The 1970 target is 3 million 
tons of crude oil from 146 wells. 
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According to Minister V. Shashin, off- 
shore oilfields may be developed in the 
future on the Black, Azov, and some of the 
northern seas. 

Refining.—In 1968 annual primary oil 
refining capacity was increased 6.6 percent 
over that in 1967. Nearly 80 refineries were 
in operation with a total estimated capacity 
of 266 million tons. The 1969 plan en- 
visages an increase of 5.9 percent over 1968 
crude oil refining capacity. 


In 1968, additional primary refining 
capacity was commissioned at the Ryazan' 
Omsk, Angarsk, and other oil refineries. 
New facilities for crude oil refining were 
under construction at Polotsk, Perm, and 
Komsomol'sk. Construction of the Mozyr 
oil refinery began in Belorussia. Plans were 
completed for remodeling and expansion of 
the Angarsk and Krasnovodsk oil refineries. 
It is planned to construct new refineries at 
Jurbarkas in Lithuania, at Chardzhou, in 
Turkmenistan, and on the Mangyshlak 
Peninsula in Kazakhstan. 


In 1968, new installations of secondary 
refining facilities were under construction 
at Angarsk, Omsk, Volgograd, Ryazan’ 
Yaroslavl’, Ufa, Saratov, and the Western 
Ukraine. New facilities for catalytic crack- 
ing were commissioned at the Angarsk, 
Batumi, Yaroslavl’, Krasnovodsk, Syzran’, 
and Perm oil refineries. 

The State Standard (GOST 9965-62), 
established in 1962, for crude delivered to 
refineries from producing fields required 
a salt content of not more than 40 milli- 
grams per liter, water—not more than 0.1 
percent, and sediments—not more than 
0.005 percent. As of January 1968 Soviet 
oilfields had about 20 percent of the facili- 
ties required to meet these standards. In 
1968 the content of water in crude oil 
delivered to refineries ranged from 0.5 to 
2 percent and the content of chloride salts 
was 1,000 to 3,500 milligrams per liter. 
Refinery consumption and losses during 
the year were 13.4 percent of throughput. 


Losses of light hydrocarbons in storage 
and during the movement of crude from 
the well to the refinery averaged 2.5 per- 
cent of production. Expenditures for labor 
and material in the repair of refinery 
equipment and apparatus increased to an 
average of 1.2 million rubles per million 
tons of refined crude per year, and the 
consumption of steel per million rubles of 
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repair work rose from 400 to 600 tons 
during the year.“ 

No new refineries were constructed from 
1962 through 1967, though the demand for 
oil products increased considerably. For 
several years oil refineries at Krasnoyarsk 
and Pavlodar have been included in long- 
term plans, but neither of these important 
projects had been started up to 1968. 

There was some renovation of old, in- 
efficient refining units, but most of the 
obsolescent plants were kept onstream be- 
cause of the critical need for processing 
capacity. 

Operations at some oil refineries were 
handicapped by shortages of railway tank 
cars for the movement of oil products and 
some units had to be temporarily shut 
down causing mazut to be “mixed-in” with 
light oil products. 

During the 1966-70 period the Soviet 
Union plans to invest over 6.5 billion 
rubles in construction in the refining and 
petrochemical industries. This is twice as 
much as was invested in the 1961-65 
period, but the capacity of secondary proc- 
essing facilities, as anticipated for 1970, 
will be inadequate. 

An agreement was signed in Moscow 
December 26 with the French firms GEXA 
and TECHNIP for the construction of a 
hydro cracking unit with a capacity of 1 
million tons of crude per year. The value 
of the contract is $20 million. The unit 
will be installed at the Novoufimsk oil 
refinery in the Bashkir A.S.S.R. The con- 
tract follows two others GEXA has made 
with the Soviets. The three contracts to- 
gether amount to about $50 million. 

Transportation. About two-thirds of the 
total tonnage of crude oil and refinery 
products moved in the U.S.S.R. in 1968 
was shipped by rail. The mileage of trunk 
pipelines increased in 1968 by 1,014 kilo- 
meters and totaled about 30,000 kilometers, 
including some 25,000 kilometers of crude 
oil lines and over 5,000 kilometers of 
product lines. Some 70 percent of total 
pipeline capacity was utilized in 1968. 
It is planned to complete 1,900 kilometers 
of crude and product pipelines in 1969. 

In 1968 the following crude oil pipelines 
were completed: Almet'evsk-Gor'kiy No. 3 
(600 kilometers); Perm'-Osa (108 kilo- 
meters); Zapadnyy Surgut-Ust’-Balyk (32 
kilometers); Buguruslan-Krotovka; and 
Ozek-Groznyy. More than 160 filling sta- 
tions and 800,000 cubic meters of storage 
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were built during the year. Construction 
continued on the following trunk crude 
oll pipelines: Malgobek-Tikhoretsk (484 
kilometers); Yaroslavl’-Kirishi, Okha-on- 
Sakhalin-Komsomol’sk-on-Amur No. 2 
(620 kilometers); Mangyshlak (Uzen)- 
Gurev-Kuybyshev (1,506 kilometers) ; Alek- 
sandrovsk - Anzhero-Sudzhcnsk-Krasnoyarsk 
(1,300 kilometers); and Nizhnevartovsk- 
Ust'-Balyk (252 kilometers). 

À pipeline to carry gasoline from Groznyy 
to Rostov, a distance of 600 kilometers, is 
planned. Economic studies regarding the 
projected 6,500-kilometer crude oil pipeline 
from Ust’-Balyk in Western Siberia to the 
Soviet Far East have been completed. 
Construction is to begin in 1971 and is to 
be completed in 3 years. 

The Friendship pipeline with a total 
length of 4,648 kilometers crosses five coun- 
tries. The longest section of the pipeline lies 
within the Soviet Union, stretching from 
Almet’evsk in Tatar A.S.S.R. to the Czecho- 
slovakian border, a distance of 3,004 kilo- 
meters. Second in terms of length is the 
portion within Czechoslovakia with a length 
of 831 kilometers. The length of the Polish 
sector is 656 kilometers and the Hungarian 
—130 kilometers. In East Germany the 
pipeline extends to Schwedt, a distance of 
27 kilometers from the Polish border. Since 
the coming into operation of the pipeline 
in 1962 until September 1, 1968, 77.5 
milion tons of crude oil have been de- 
livered via the pipeline to CEMA members. 
Cumulative deliveries of Soviet oil to 
Czechoslovakia via the Friendship pipeline 
to September 1 totaled 32.8 million tons. 
The pipeline has delivered a total of 12.2 
million tons to Poland, 21.1 million tons 
to East Germany, and 11.0 million tons to 
Hungary. The supply of oil to these four 
countries increased by about 25 percent 
in 1968. The ninth and final oil pumping 
station of the Friendship line was put into 
operation in September 1968. In the near 
future the capacity of the pipeline is to 
be increased by about 25 percent. À new 
section of the Friendship line, more than 
500 kilometers long linking Polotsk with 
the Baltic port of Ventspils, was brought 
into operation March 12, 1968. Latvia 
operated 35 oceangoing tankers based on 
Ventspils. 


21 Ekonomicheskaya gazeta (Economic Gazette). 
Moscow, June 1968, No. 26, pp. 14-15. 

Khimiya i tekhnologiya topliv i masel (Chemis- 
try and Technology of Fuels and Oils). No. 8, 
March 1968, pp. 1-7. 
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Construction of Friendship crude oil 
pipeline No. 2 continued and a 194-kilo- 
meter stretch of the 320-kilometer section 
between Brody and the Soviet-Czechoslo- 
vak border was completed in 1968. It was 
planned to complete several pumping sta- 
tions and to lay an additional 450 kilo- 
meters of pipeline by the end of 1969, 
including the Kuybyshev-Unecha and 
Mozyr-Adamova/Zastava sections. The No. 
2 pipeline, which parallels the original 
Friendship line, is to be 3,200 kilometers 
long, and 1,200 millimeters in diameter. 

The average length of haul of petroleum 
products increased in 1967 to 1,267 kilo- 
meters compared with 1,144 kilometers 
in 1965. Much of the ultralong movements 
reflected the hauling of large amounts of 
light products from the Volga-Urals and 
Caucasus to Kazakhstan, Eastern Siberia, 
and the Soviet Far East, and also reflected 
the movement of furnace mazut in a 
reverse direction. 

Lags in pipeline development have ham- 
pered oilfield operations in Kazakhstan, 
Turkmenia, Siberia, and elswhere. 

Consumption of Petroleum Products.— 
The actual and estimated consumption of 
petroleum products in the Soviet Union 
was as follows, in million metric tons: 


1959 Estimated 
Consumer actual 
1965 1968 1970 
Industry 43.7 72.1 86.7 101.5 
Agriculture 19.4 29.8 33.0 36.0 
Transport 15.5 28.2 36.0 42.0 
Domestic 2.5 3.9 4.4 5.0 
Military and others. 16.0 22.7 30.0 38.0 
Total. 97.1 156.7 190.1 216.5 


Transportations share of total petroleum 
consumption is expected to grow from 16 
percent in 1959 to 23 percent in 1980, 
with road and air transport the most 
significant consumers. 


As of January 1, 1967, there were 1,764 
filling stations and 660 tank trucks in 
operation in the R.S.F.S.R. Soviet calcula- 
tions indicate that for normal servicing of 
automotive transport in the R.S.F.S.R. 
not less than 5,000 to 6,000 stations were 
needed in 1967. The development of 
automotive transport in the current 5-year 
plan in connection with the construction 
of the automobile plant at Tolyatti, which 
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is to produce up to 600,000 cars annually 
and the reconstruction of a number of 
existing auto factories to step up their 
output, will create a demand for not less 
than 10,000 filling stations by 1970. How- 
ever, Glavneftesbyt R.S.F.S.R. plans from 
1967 through 1970 to build only 800 filling 
stations and 900 tank trucks, including 
70 filling stations in Moscow. 

In 1967, there were 100 filling stations 
in Moscow, 47 in Leningrad, 12 in Novo- 
sibirsk, and nine in Rostov/Don. In 1965 
the sale of petroleum products through 
one filling station at the R.S.F.S.R. aver- 
aged 3,800 tons per year. 

It is planned to build about 8 million 
cubic meters of storage capacity, 1,000 
filling stations, and 150 new oil terminals 
in the Soviet Union in 1966—70. Capital 
investments for this purpose are to be in 
excess of 450 million rubles. 

The consumption of petroleum products 
in Moscow was 3.6 million tons or 10,000 
tons per day in 1967. 

Trade.—The U.S.S.R. has not yet re- 
leased official data on Soviet exports and 
imports of crude oil and petroleum prod- 
ucts in 1968. Estimated exports of oil 
totaled 86.2 million tons in 1968, a 9- 
percent increase over those in 1967. Of the 
1968 total, 69 percent was crude oil and 
31 percent was products. Forty-seven per- 
cent of crude oil exports and 65 percent 
of product shipments were exported to 
non-Communist countries and the rest 
went to other Communist countries. 

In 1968, Soviet crude was pumped to 
Czechoslovakia, East Germany, Poland, 
and Hungary through the Friendship pipe- 
line. Deliveries to other countries were by 
tanker and by rail. 

The 1970 export picture is reasonably 
clear. According to signed trade agree- 
ments between the U.S.S.R. and other 
countries, petroleum exports from the 
U.S.S.R. will probably increase from 86.2 
million tons in 1968 to 97.5 million tons 
in 1970. 

Based on the latest Soviet forecasts, oil 
exports from the U.S.S.R. will show fur- 
ther significant growth by 1980, perhaps 
attaining 120 million tons of crude oil and 
36 million tons of products per year. In 
1980 the Soviet Union will probably be 
importing some 10 million tons of crude 
from non-Communist countries (Iraq, Al- 
geria, and other developing countries). 
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Crude oil and product exports from the 
U.S.S.R. to non-Communist countries prob- 
ably will rise from an estimated 44.7 mil- 
lion tons in 1968 to 64 million tons in 
1980. 

The East European countries are becom- 
ing more self-sufficient in refining capacity. 
Plans have been announced to increase 
1968 refinery capacity in these countries. 
Eventually Soviet oil exports to these coun- 
tries will be mostly crude oil. 

Although Soviet oil exports are increas- 
ing, the country’s share of the international 
oil trade during 1969-80 is expected to 
remain constant at 4 to 5 percent. 

The Soviets expressed readiness to sup- 
ply an annual average of 10 to 15 million 
tons of petroleum to Japan over 20 years 
on the condition that Japan furnish the 
necessary pipe and related facilities to the 
U.S.S.R. A definite target date (1971-74) 
was set for building the 6,500-kilometer 
trans-Siberian pipeline to carry crude oil 
exports for Japan. A Baltic line to the 
Latvian port of Ventspils was completed 
in 1968. This and other sections of the 
Friendship pipeline will supply oil to 
Western Europe in addition to the oil 
shipped from the Black Sea ports. 

Actual and estimated exports of crude 
oil and products from the U.S.S.R. are 
presented in table 15. 
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Nuclear Energy.— The total installed 
capacity of all Soviet atomic powerplants 
was 565,000 kilowatts, or about 0.4 per- 
cent of the capacity of all electric power- 
plants in the country on January 1, 1969. 

The first Soviet atomic powerplant, the 
Obninsk, with a capacity of 5,000 kilo- 
watts was put into operation in 1954. The 
initial section of the Beloyarsk Kurchatov 
plant near Sverdlovsk in the Urals, with 
a capacity of 100,000 kilowatts and using 
a single-cycle boiling water reactor, was 
activated in April 1964 and the second 
section with a capacity of 140,000 to 
200,000 kilowatts with a double-cycle boil- 
ing water reactor was started in December 
1967. The Novo-Voronezh having a design 
capacity of 210,000 kilowatts began pro- 
ducing electric power in October 1964 and 
a 50,000-kilowatt atomic plant was acti- 
vated in the town of Melekess in the 
Ulyanovsk Oblast’? in November 1965. 
All the existing Soviet atomic powerplants 
were using uranium-235 for fuel. 

Facilities were under construction in 
1968 as follows: A second unit with a 
capacity of 365,000 kilowatts at the Novo- 
Voronezh plant; the first section of the 
Bilibino plant on the Chukotka Peninsula 
in the Soviet Far East with a capacity of 
12,000 kilowatts; the first dual-purpose 
nuclear power plant using a sodium-cooled 
fast reactor with desalination capability in 


Table 15.—U.S.S.R.: Salient petroleum statistics 


(Million metric tons) 


I Actual Planned and estimated 
tem 
1965 1966 1967 1968 1969 1970 1975 1980 
Crude oil: 
Domestic output. ...................- 242.9 265.1 288.1 309.4 328.0 350 445 540 
Imports os ß eects, c tq. ac CCC 5 10 
Exports: 
To Communist countries 22.4 25.5 27.2 32.0 35.0 40 62 80 
To non- Communist countries 21.0 24.8 26.9 27.2 28.0 29 35 40 
/// ˙·p⁰ sues 43.4 50.3 54.1 59.2 63.0 69 97 120 
Crude product conversion: 
Crude oil to refineries. ...............- 199.5 214.8 284.0 250.2 265.0 281 853 430 
Refinery capacity....................- 225.0 288.0 252.0 266.0 280.0 295 370 450 
Refined oil: 
Output from crude- .---.-------------- 173.0 185.0 199.0 212.0 225.0 239 800 866 
Natural gas liquids. .................. 2.8 8.0 8.7 4.1 4.7 5 8 12 
Pf ³W6 88 1.9 1.7 1.4 1.0 1.0 1 (1) (1) 
Exports: 
To Communist countries 6.5 6.7 8.0 9.5 10 10 11 12 
To non-Communist countries 14.5 16.6 16.7 17.5 18 18.5 21 24 
Total- sjsewiss ees o tt couse 21.0 23.3 24.7 27.0 28.0 28.5 82 86 
Apparent eonsump tion 156.7 166.4 179.4 190.1 202.7 216.5 276 342 


1 Insignificant. 
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Shevchenko, Kazakhstan, on the Caspian 
Sea with a design capacity of 150,000 
kilowatts and 120,000 cubic meters per 
day of fresh water; and the Kola plant 
in the Murmansk Oblast with a design 
capacity for the first section of 200,000 
kilowatts. 

An experimental fast neutrons reactor 
with an installed capacity of 60,000 kilo- 
watts was put into operation in Melekess 
in December 1968. A miniature atomic 
powerplant, designed especially for the 
Soviet Far East, was developed in the 
Physical Energy Institute at Obninsk near 
Moscow. The reactors are designed for a 
turbine output of 1,500 kilowatts. 

The Novo-Voronezh plant generated 
over 4 billion kilowatt-hours in the period 
1964—68. Reportedly, generating costs 
were 20 percent higher than those of coal- 
fired thermal powerplants. The Beloyarsk 
atomic plant generated 2.5 billion kilowatt- 
hours in 5 years. 

The U.S.S.R. will probably increase the 
production of nuclear power from an esti- 
mated 3 billion kilowatt-hours in 1968 to 
3.5 billion in 1970, 6 billion in 1975, and 
11 billion by 1980. Nuclear power output 
is to represent about 0.6 percent of national 
power production and about 0.1 percent of 
total Soviet primary energy output by 
1980. 

Soviet atomic generating capacity is 
slated to rise to 1,092 megawatts in 1970; 
estimated levels for 1975 and 1980 are 
2,188 and 3,272 megawatts respectively. 
Soviet atomic energy statistics are presented 
in the following tabulation in megawatts. 
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Actual, Planned and estimated 
Nuclear plant Jan.1, at December 31 


and unit 1969 
1970 1975 1980 


Beloyarsk No. 1. 100 
Beloyarsk No. 2 200 
Beloyarsk No. 3 
Beloyarsk No. 4. 
Novo-Voronezh 


No.1 
Novo-Voronezh 


o. 

Meleke sss 50 
Shevchenko.......- 
Bilibino No. 1......- 
Bilibino No. 2. 
Bilibino No. 3...... 
Bilibino No. 4 
Kola Peninsula 


o. 

Kola Peninsula 
NG C 

Armenia No. 12 

Armenia No. 2 


New capacity 565 527 1,096 1,084 
Total capacity 565 1,092 2,188 8,272 


An atomic powerplant with a capacity 
of 70,000 kilowatts was completed in East 
Germany in May 1966 with Soviet assist- 
ance. The first atomic powerplant in 
Czechoslovakia, with a capacity of 150,000 
kilowatts was under construction in 1968; 
it is anticipated that it will go into opera- 
tion at the end of 1970. According to a 
November 1966 agreement between the 
U.S.S.R. and Czechoslovakia a second 
plant, with a capacity of 300,000 kilowatts, 
is to be constructed in Czechoslovakia in 
the future. Atomic powerplants are also to 
be built with Soviet assistance in Bulgaria 
and Hungary. In Hungary plans call for 
the first unit of an atomic plant to be built 
on the shores of the Danube, near Paks 
village, by 1975. A Bulgarian plant is to 
be built on the lower reaches of the 
Danube, near Kozlodu village. 


Digitized by Google 


The Mineral Industry of the 
United Arab Republic 


By Henry E. Stipp ! 


Mineral industry developments in 1968 
were centered chiefly in the petroleum 
sector which registered a significant in- 
crease in production and exploration activ- 
ity. The El Morgan field in the Gulf of 
Suez continued to expand output and 
together with the field at El Alamein, 
which began production in August, pro- 
vided sufficient crude petroleum for United 
Arab Republic (U.A.R.) requirements and 
also some for export. New discoveries of 
crude oil were made at Umm Barka, about 
90 miles from the Libya border and also 
at a site 10 miles south of the El Morgan 
field. Wildcat wells were being drilled 60 
and 140 miles west of Cairo in the Western 
Desert of the U.A.R. Egyptian General 
Petroleum Co., with the help of U.S.S.R. 
technicians, were preparing for operation; 
in the Siwa Oasis area southwest of the 
Oattára Depression. The third natural gas 
well was successful completed in the 
Nile Delta area. In other sectors of the 
mineral industry, expansion of iron and 
steel facilities was planned and phosphate 
rock output was being increased both for 
domestic consumption and export. The use 


of fertilizer materials in the U.A.R. has 
been expanding rapidly as a result of 
government efforts to increase agricultural 
production. Despite the rise in output of a 
number of mineral commodities, significant 
decreases occurred in the production of 
several key minerals. 

Data for evaluating the role of the 
mineral industry in the total economy of 
the U.A.R. in 1968 were not available. 
However, in 1967 mineral and metal pro- 
duction was valued at $312 million? com- 
pared with $313 million in 1966. The 
value of 1967 mineral output represented 
about 6 percent of the nation's 1966 (latest 
year available) gross national product esti- 
mated at $5,075 million. The value of crude 
mineral commodity production in 1968 
was probably somewhat larger than that 
of 1967, due chiefly to the expansion of 
the petroleum sector. 

A project to survey the mineral potential 
of the Aswan region was scheduled to 
begin in 1969. The cost of the program, 
estimated at about $3.7 million, was being 
shared by the U.A.R. Government and 
the United Nations. 


PRODUCTION 


A substantial increase occurred in the 
output of crude petroleum in 1968 despite 
the loss to Israel of the Sinai oilfields. 
These fields contributed more than half of 
U.A.R. prewar (June 1967) crude pro- 
duction. Output of petroleum refinery 
products declined, owing to destruction 
of refinery facilities at Suez by Israeli 
artillery which occurred in the latter half 
of 1967. Phosphate rock production in- 
creased sharply as a result of several gov- 


ernment projects designed to raise output 
and quality of concentrate at deposits 
which are being depleted of high-grade 
ore. Although figures for cement manu- 
facture were not available for 1968, pro- 
duction probably decreased slightly from 
that of 1967, as a result of completion of 


1 Physical scientist, Division of International 
Activities. 

? Where necessary, values have been converted 
from Egyptian pounds (EE) to U.S. dollars at 
the rate of E E1—US$2.30. 
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Table 1.—United Arab Republic: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum, metal, semimanufactures...........- 
Copper, metal, semimanufactures and unwrought. 
Iron and steel: 
Iron ore and concentrate... thousand tons 


r m es Eee do.... 
Steel ingots and castings. ........... do.... 
Semimanufactures JV do 


Lead and zinc, mine output, gross weight 
Manganese, ore and concentrate, gross weight 
thousand tons.. 
Titanium: 
Ilmenite concentrate, gross weight.......... 


Rutile concentrate, gross weight............ | 


Zirconium, concentrate, gross weight... 
NONMETALS 


lay 
Kaolin including china clay) -............. 
Relraectory..uuuc e eEssustem.em E 
Dette cus 
Feldspar, eruded --------- 
Fertilizer materials: 
Crude (natural): 


.. ³ e nox 8 

Phosphate rock. ....... thousand tons 
Manufactured: 

Nitrogenous, gross weight. do.... 


Phosphatic, including Thomas slag 
thousand tons.. 


Gypsum and anhydrite, erude :.do.... 
Mica and vermiculite. _.._...-.-.-.........--. 
Pigments, natural mineral, iron oxide 
Pumice ©4222 cnn uoodo s ES 88 
Salt, marine » thousand tons 
Sodium, caustic sodꝓÿa 
Stone, sand and gravel, n. e.s.: Dimension stone: 
! E thousand cubic meters 
Dolomite.................- thousand tons 
Granite thousand cubic meters 
Limestone and other calcareous do 
Sand and gravel (including glass sand) - do- 
Sandstone.__...-.....--.----- _---- do.... 


Sulfur, elemental, byproduct (recovered) - - .....- 
Talc, soapstone, steatite and pyrophyllite 
MINERAL FUELS AND RELATED MATERIALS 


Con: Üĩ§5r5c³ĩ0 m ae E thousand tons 
Coke: 
Oven and beehive. ................- do.... 
A Low temperature and gashouse do.... 
as: 
Manufactured, all types do 


Natural, liquefied (LPG) 
thousand 42-gallon barrels 


Petroleum: 

Güde ⁵ðâ RCTUCTE do- 

Refinery products: 
Gasoline and naphthas do.... 
Kerosine and jet fuel do.... 
Distillate fuel oil. .............. do- 
Residual fuel oil do 
Asphalt and bitumen, refinery....do.... 
Petroleum cock do.... 
/ ²˙¹i¹LAͥ ͥͥͤ ⁰· 4 do 


e Estimate. r Revised. NA Not available. 


1 Thousand cubic meters. 
2 Includes small quantities of diatomite. 


3 Estimated on basis of 1 cubic meter =1,300 pounds. 


1966 


6,220 
6,941 


1,866 
6,799 


r 2,637 


495 
49,987 


* 63,604 


11,674 
29,638 


60 


214 
50 


49 
850 
44,070 


r 55, 305 


1967 


708 


43,517 


1968 


NA 
496 


52, 888 


39, 806 
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the Aswan High Dam in late 1968. There 
were notable increases in production of 
iron ore, lead and zinc ore, asbestos, and 
salt; however, output of manganese ore, 
barite, gypsum, sulfur, and liquefied petro- 
leum gas decreased. Manganese ore de- 
clined sharply in 1967 and 1968, owing 
to the low grade of U.A.R. ore and to 
depressed prices in the world market. 
Data on many mineral commodities pro- 
duced were not available for 1968; 
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however, the value of some principal com- 
modities were estimated as follows: Crude 
petroleum, $68.6 million; petroleum prod- 
ucts, $132 million; phosphate rock, $10.9 
million; iron ore, $3.6 million; and salt, 
$3.9 million. In 1967 crude petroleum 
production was valued at $51.9 million; 
petroleum products, $177.4 million; iron 
and steel semimanufactures, $55.3 million; 
phosphate rock, $6.1 million; iron ore, 
$2.4 million; and salt, $3.6 million. 


TRADE 


The U.A.R. balance of total commodity 
trade remained in deficit in 1967; however, 
the gap between exports and imports nar- 
rowed considerably from that of 1966. 
Trade in mineral commodities contributed 
significantly to the total trade imbalance 
although the deficit in mineral commodity 
trade was considerably smaller than it was 
in 1966. The principal mineral commodities 
exported by the U.A.R. in 1967 and their 
valuation was as follows: Petroleum re- 
finery products, $16.6 million; phosphate 
rock, $4.9 million; crude petroleum, $4.6 
million; and cement, $4.4 million. Little 
information was available on destinations 
of mineral exports in 1967; however, 
cement was shipped mainly to Kuwait 
(80,331 tons), Yemen (52,850 tons), and 
Saudi Arabia (50,300 tons). Phosphate 
rock went principally to Yugoslavia (118,- 
216 tons), mainland China (105,637 tons), 
and India (73,306 tons). The main min- 
eral commodity imports in 1967 were 
crude petroleum, (valued at $37.6 million), 
iron and steel semimanufactures (valued 
at $30.9 million), and petroleum refinery 
products (valued at $10.3 million). 


Value (million dollars) 


Mineral Total 
commodity commodity 
trade trade 
Exports: 
1968388 meas 50 605 
19695 8 48 605 
19 88 32 566 
Imports: 
19695 “ 186 934 
1966 §·ĩÜũ]ðè 195 1,071 
193ĩ s 115 7 


Table 2.— United Arab Republic: Exports 
of major mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Imenie anaa 3,667 2,203 
Iron and steel, semimanufactures 226 87 
i eee, ß em č =----- 955 
Manganese ore.. thousand tons 122 31 
err A E 395 172 
NONMETALS 
Cement thousand tons 375 353 
Fertilizer materials: 
Crude: Phosphate rock 
thousand tons 371 604 
Manufactured: 
Nitrogenous............ 68,294 12,096 
Phosphatic............- 88,067 34,500 
Gypsum, calcined 
thousand tons 53 89 
Salt. ll ĩè ld 02 274 116 
Tale and steat ite 1,255 1,288 
MINERAL FUELS 
AND RELATED MATERIALS 
Petroleum: 
rude 
thousand 42-gallon barrels.. 10,629 3,534 
Refinery products: 
Gasoline do.... 5,085 3,316 
Kerosine -- do 350 340 
Distillate fuel oil. do r 858 1,475 
Residual fuel oil..do.... 76,258 3,683 
Liquefied 
petroleum gas. do 9 4 
Asphalt and 
bitumen do 87 38 
Totaal do....712,647 8,856 
r Revised. 
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Table 3.—United Arab Republic: Imports 
of major mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 

Aluminum, all forms 8,590 9, 027 
Copper, all form —— 4,399 702 
Iron and steel: 

Sl 141,708 51,874 

Pig iron and ferroalloys...... 75,060 39,159 

Semimanufactures 335,326 208,008 
Lead, all form 4,575 6,287 
Silver..... thousand troy ounces.. r 836 ...... 
Tin, all forms long tons 491 438 
Zinc, all forms 3,526 1,461 
Ores, metallic, n.e. sss 8 
Oxides, metallic, mainly for paint. 849 212 

NONMETALS 

Asbestos............-........-- 6,817 5, 527 
Cement thousand tons 80 
Clay, mainly kaolin r7,918 7,748 
Diatomite...................-- 1,408 NA 
Dolomite and magnesite......... 2,707 NA 
Fertilizer materials: 

Nitrogenous. .thousand tons. . 517 165 

Phosphatic........... do.... r 58 41 
Pigments, mineral r 1,804 1,084 
Refractory materials, brick 10,719 4, 180 
Soda, eaust ice 25, 944 NA 
Stone for construction use: 

Marble 311 170 
ulfur: 
Pyrite, unroasted........... 93,848 75,083 
Elemental................- 89,6938 389,423 


MINERAL FUELS 
AND RELATED MATERIALS 


Coal thousand tons. 292 480 
CF;ͤXTR ͤk» 0 aa do 8 
Petroleum: 


rude 
thousand 42-gallon barrels.. 28,604 18,417 
oe roducts: 


asoline O..-. 143 95 
Kerosine do.... 1,099 584 
Distillate fuel oil. do 18 264 
Residual fuel oil. do 2 8 
Lubricants....... do 602 422 
Other O.... 20 10 

Total do.... 1,884 1,978 


* Revised. NA Not available. 


COMMODITY REVIEW 


METALS 


Aluminum.—An expansion of the alu- 
minum sheet and extrusion plant located 
at Helwan was being planned by engineers 
from the U.S.S.R? Reportedly this expan- 
sion will make the plant the largest in the 
Near East area. 

A bauxite deposit estimated at about 60 
million tons of ore was discovered in the 
Gebel Abu Churuk region of the Eastern 
Desert of the U. A. R.“ The deposit re- 
portedly was amenable to open-pit mining 
and could supply about 200,000 tons of 


ore per year. Information on the grade 
of the ore was not available. 

Research on low-grade deposits of nephe- 
line syenite in the Abou Khroug area in 
the Eastern Desert indicated that the ore 
could be used to produce aluminum. This 
type of ore has been found also at Kahja, 
Nakah, and Nagrout. The possibility of 
supplying the aluminum reduction plant to 
be constructed at Suez with 400,000 tons 


3 Metal Bulletin (London). No. 5316, July 19, 


1968, p. 28. 
"m "ura Bulletin (London). No. 5299, May 17, 
p 
5 U. S. Interests Section, Cairo. State Depart- 
ment Airgram A-52, June 7, 1969, 8 pp. 
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per year of the ore from Abou Khroug 
was being studied. 


Iron and Steel.—The U.S. S. R. and the 
U.A.R. signed a protocol in May for ex- 
pansion of the steel complex at Helwan 
which would cost $870 million; $170 mil- 
lion of the total cost would be a credit 
from the U.S.S.R.° 

Two new blast furnaces will be added to 
the existing plant, raising total pig iron 
capacity to 1.7 million tons per year. The 
addition of three oxygen converters will 
raise steelplate output from 300,000 tons 
to 1.2 million tons. At yearend, a cold sheet 
mill and a tinplate mill were being erected 
by U.S.S.R. engineers at the Helwan com- 
plex. The expansion of the steelworks, 
scheduled for completion in 1976, will 
provide sufficient steel for domestic con- 
sumption and also furnish 500,000 tons 
per year for export. Iron ore for the blast 
furnaces will be obtained from a deposit 
located near the Baharia Oasis about 200 
miles southwest of Cairo. The U.S.S.R. 
also will help to develop a mine at this 
deposit and construct a railway from the 
mine to the Helwan steelworks near Cairo. 


Lead and Zinc.—Geophysical and geo- 
logical studies completed in the Nasser and 
Faraby areas reportedly indicated that 
large deposits of lead and zinc ores may 
be located in the Om Gheig area on the 
Red Sea. 


Other Metals.—A paper was published 
that described and located deposits of tita- 
nium minerals, beryllium ore, germanium, 
rare-earth minerals (cerium and lantha- 
num), yttrium, monazite, thorium oxide, 
and zirconium silicate in the U. A. R.“ 


NONMETALS 


Fertilizer Materials.—A plant for pro- 
ducing 200,000 tons per year of calcium 
ammonium nitrate was being constructed 
near Helwan.“ The plant, owned by El 
Nasr Coke and Heavy Chemicals Co., will 
use coke oven gas *o produce ammonia 
which will be converted to the final 
product. 

Phosphate rock deposits on the eastern 
coast were being developed at a cost of 
more than $6.75 million? Other projects 
such as a 595,000-ton phosphate fertilizer 
plant were planned with financial help 
from the World Bank. India proposed that 
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it send equipment and personnel to help 
develop the U.A.R. phosphate rock de- 
posits.” It was also proposed that U. A. R. 
engineers be trained in factories that manu- 
facture equipment for the phosphate in- 
dustry of India. Reportedly, India could 
design and manufacture large ore bene- 
ficiation plants for the U.A.R. 

A series of projects designed to increase 
the capacities of several phosphate rock 
mines and plants have been planned by 
the Egyptian General Organization for 
Geological Research and Mining. The first 
project, started in 1967, was to increase 
production of phosphate concentrate at 
the Hamrawein mine to 600,000 tons per 
year. Three thousand laborers and tech- 
nicians will be employed until 1970 when 
the project will be completed. The second 
project involves expansion of phosphate 
concentrate production at Safaga. Here 
output is to be raised from 150,000 tons 
per year of 62-percent phosphate concen- 
trate to 250,000 tons per year of 75 
percent phosphate concentrate by 1972 
or 1973. This project was expected to 
employ 3,000 workers and technicians. 
Expansion of phosphate facilities in the 
Nile Valley was scheduled to raise present 
annual output of 350,000 tons to 1 million 
tons. This project will engage 2,000 
workers and technicians. Phosphate de- 
posits at Kosseir also were scheduled for 
expansion of production capacity to 80,000 
tons of phosphate concentrate per year. 
Work on this project would start in 1974 
or 1975 and employ about 3,000 persons. 
The bulk of output from these mines would 
be exported.” 


Gypsum.—Annual agricultural gypsum 
production in the Ballah area for use on 
reclaimed land, was to be expanded from 
35,000 tons to 175,000 tons a year. Gypsum 
production for local construction use was 
scheduled to increase to 20,000 tons per 


year starting in 1969. Gypsum production 
in the Alamein area was scheduled at 


STron Age. Soviet Union To Construct Steel 
5 in Egypt. V. 201, No. 25, June 20, 1968, 
p. 23. 

7 Mahgaub, Osman M. The Present Situation 
With Respect to the New Metals and Minerals. 
United Nations Economie and Social Council, 
E/CN.14/MIN./2, Dec. 13, 1967, 6 pp. 

5 Nitrogen, The Journal of World Nitrogen. 
No. 57, January-February 1969, pp. 9-10. 

?FDC Israel News Letter. V. 8, No. 12, 
December 1968, p. 11. 

10 Mining Journal (London). V. 271, No. 6942, 

169 


. 169. 
11 Page 2 of work cited in footnote 5. 
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15,000 tons per year in 1968 for local 
construction and export to Libya. About 
100 workers and technicians will be em- 
ployed at the Alamein project. 


Limestone.—Surveys were conducted to 
discover deposits of limestone suitable for 
use by the aluminum industry. About 4,500 
million tons were located in the Beni 
Khalid area and 2,000 million tons in the 
Zawyet Sultan area. Geological and min- 
ing studies also were carried out in and 
around Kosseir. At yearend, development 
work was started in the Abou Shgeila area. 


MINERAL FUELS 


Petroleum.— The U.A.R. petroleum in- 
dustry in 1968 continued to progress 
rapidly with several discovery wells finding 
new oil deposits. Continuing development 
and increasing production from previously 
discovered oilfields provided sufficient sup- 
plies for domestic consumption and a siz- 
able surplus for export. The El Morgan 
field of Pan American U.A.R. Oil Co. and 
Egyptian General Petroleum Co. (GUP- 
CO) located in the Gulf of Suez produced 
at steadily increasing rates. At yearend, 
production averaged 200,000 barrels per 
day from 27 producing wells completed on 
10 platforms. In November, Pan American 
announced that a new discovery well 10 
miles south of El Morgan struck oil 
indicating a possible new field. Test flows 
gave 7,500 barrels per day of 25° to 26° 
API crude oil from about 130 feet of 
sands of Miocene age at a depth of 6,500 
feet. Further driling was planned to 
delineate the size of the field. Two explora- 
tory wells were drilled by Pan American 
in the Western Desert, 60 miles and 140 
miles west of Cairo. In early 1968, oil was 
found at a depth of 1,100 feet near Mamarr 
el Jimal (Camels Pass). Two noncommer- 
cial oil, and two gas, zones were discovered 
and were being delineated.” 

In August, Phillips Petroleum Co. and 
Egyptian General Petroleum Co. (WEP- 
CO) started producing from their field 
at El Alamein. Reportedly, 20,000 barrels 
per day was being produced from five 
wells and pumped to a tanker terminal at 
El Hamra on the Mediterranean. After 
several unsuccessful wildcat wells were 
drilled at Alamein East and West and at 
Quattára Rim, Phillips struck oil in a 
discovery well at Umm Barka. 48 miles 
south of Mersa Matruh. The well flowed 


MINERALS YEARBOOK, 1968 


at the rate of 2,088 barrels per day of 45° 
API oil from a 70-foot-thick Cretaceous 
sandstone at a depth of about 10,700 feet. 
Reportedly, the oil was the highest gravity 
and had the lowest sulfur content of any 
crude found in the U.A.R. The oil was 
similar to types of crude found in the large 
fields of eastern Libya about 230 miles 
west of the Umm Barka discovery.” 

In October minor damage occurred to 
the petroleum refineries at Suez as a result 
of an artillery exchange between the 
U.A.R. and Israel armies. This was the 
second time the refineries were shelled, 
the first time in late 1967 damage was 
extensive. The plan to construct a petro- 
leum pipeline from Suez to Alexandria 
was turned over to a British consulting 
firm, International Management and Engi- 
neering Group (IMEG), for further study 
prior to asking for bids for construction of 
the line.“ Reportedly, a 1-million-barrel- 
per-day pipeline could be in operation by 
September 1970. However, there were no 
indications the U. A. R. Government planned 
to implement the project. 

Employment in the petroleum sector 
during the year ending June 1968 totaled 
28,697 workers compared with 29,057 
workers in the previous year, according to 
the General Egyptian Organization for 
Petroleum. 


Natural Gas. International Egyptian Oil 
Co. (IEOC) drilled a third well in the 
Abu Madi field in the Nile Delta at Al 
Wastani, about 4 miles from the first two 
wells. In May the third well struck gas 
that contained a high content of liquid 
hydrocarbons. Although the producing 
horizon differs from the first two wells, 
total gas reserves in the Abu Madi field 
were estimated at 3.5 trillion cubic ſeet. 
Five other wells drilled in the Nile Delta 
were dry holes. Three offshore wells, one 
drilled near Ras el Bar and two near 
Rosetta, also were dry holes. Pan American 
U. A. R. Oil Co. discovered a gas and con- 
densate zone near Abu Sennan, south of 
the OQuattára Depression. The well yielded 
4.6 million cubic feet per day from a depth 
of 6,420 feet.” 


„ Petroleum Report. V. 15, 1969, pp. 


is World Oil. Phillips Sets More Tests at 
“espian Discovery. V. 168, No. 5, April 1969, 
p. : 

14 Petroleum Economics Limited, Oil Industry 
Developments. September-October 1968, pp. 226, 


227. 
15 Page 96 of work cited in footnote 12. 


The Mineral Industry 
of the United Kingdom 


By Columbus R. Gentile ! and Edgar L. McGinnis ? 


Problems of the national economy con- 
tinued to confront the British Government 
throughout 1968 as added monetary con- 
trols, spending restrictions, higher taxes, 
and other economic measures were invoked 
to help restrain inflationary pressures and 
improve the nations balance of payments 
position. Gross Domestic Product (at factor 
cost 1963 prices) rose 3 percent in 1968, 
industrial production increased 4.6 per- 
cent, and worker productivity showed a 
gain of over 6 percent. Despite Govern- 
ment wage control measures, the average 
wage rate climbed 6.8 percent during the 
year, more than offsetting a 4.7-percent 
rise in consumer prices. The devaluation of 
the British pound produced the desired 
result of increasing exports but did not 
stem the tide of imports as expected. On 
November 27, 1968, the British Govern- 
ment established the import deposit scheme 
as a means of retarding imports. This 
scheme requires British importers to de- 
posit with customs, for a period of 6 
months, 50 percent of the value of im- 
ported goods, except select items specifi- 
cally exempt. By yearend import deposits 
amounted to $185 million, but the impact 
on imports remained as yet undetermined. 

The production index for mining and 
quarrying decreased 4.7 percent in 1968 
owing mainly to added cutbacks in coal 
production. In contrast the metals and non- 
metals sector of the mineral industries, and 
the natural gas and petroleum refining 
components of the mineral fuels and re- 
lated industries registered gains in 1968. 
Major developments of the year in the 
natural gas sector included the more rapid 
exploitation of offshore natural gasfields, 
expansion of the trunk pipeline system, 
extension of the natural gas grid, added 


conversions of consumer gas appliances, 
and agreement between the Gas Council 
and remaining unsigned producers on the 
price to be paid for gas from offshore fields. 
In the petroleum sector, expansion of 
refinery capacity, pipelines, storage, and 
other related facilities continued at a rapid 
pace to meet the growing need for petro- 
leum products in internal and foreign 
markets. Oil and natural gas exploration 
continued at a high level throughout 1968 
with new natural gas strikes reported, in 
offshore and onshore areas, several of 
which have a potential for commercial 
development and exploitation. No signifi- 
cant new oil finds were reported. 

Both oil and natural gas continued to 
make inroads on coal markets and to pro- 
vide an increasing share of the nation's 
energy needs. Meanwhile rationalization 
measures in the coal industry were actively 
pursued in an effort to improve operations 
and reduce costs. Worker productivity 
again registered an increase and mechaniza- 
tion of operations made notable advances, 
approaching optimum in several mining 
areas with respect to cutting and loading 
activities. The industry was encouraged by 
the news that a large cement plant was 
switching from use of oil to coal, and that 
several new coal-burning electric power 
complexes were to be built, including a 
sizable plant at the site of one of the new 
aluminum smelters now under construction. 

Production of iron and steel increased 
in 1968 as the industry completed its first 
calendar year as a renationalized entity. 
Nevertheless there was an operating loss 
for the year, and problems of reorganiza- 


1 Supervisory mineral specialist, Division of 


International Activities. 
2International economist, Division of Inter- 
national Activities. 
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tion, prices, and labor remained to be 
resolved. Work was initiated on two of the 
three new aluminum smelters to be built 
in the United Kingdom. Construction of 
the third unit is scheduled to be started 
late in 1969. Plans for the initial develop- 
ment of United Kingdom's potash deposits 
were advanced as work was initiated on 
the first of three new mines and associated 
facilities to be built. Combined production 
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capacity of the three units will be adequate 
to meet total internal demand and also pro- 
vide large excess tonnages for export. 
Exploration for indigenous sources of tin, 
lead, zinc, and other minerals was stepped 
up during the year with as yet, only limited 
success. A new tin mine, the nation's third, 
is being developed and prospects are re- 
ported promising for development of possi- 
bly two more. 


PRODUCTION 


Reflecting the growth of the national 
economy in 1968, the metal, nonmetallic, 
and the refined products and natural gas 
components of the mineral fuels sector vir- 
tually all registered significant production 
gains as compared with 1967 levels. The 
metals sector featured increases in mine 
output of tin ores (almost 22 percent in 
metal content), slab zinc (38 percent) and 
refined lead, copper, and aluminum ingots 
(22, 17, and 4 percent, respectively). In 
addition, output of iron ore, pig iron, and 
steel ingots including castings, each rose by 
roughly 8 percent. Among the nonmetallic 
mineral commodities, manufactured fer- 
tilizers registered significant production 
gains with the nitrogenous group up some 


21 percent, phosphates 11 percent, and other: 


compounds 5 percent. Gains in production 
in 1968 were also attained in the case of 
barite, cement, and clays. Natural gas and 
petroleum products remained, by far, the 
major components of the mineral fuels 
sector. Gross production of natural gas 
at 71.3 billion cubic feet in 1968 was more 


than four times total output for 1967 as 
gathering and distribution facilities were 
extended and demand for natural gas at 
home and abroad increased significantly. 
At the same time output of refined petro- 
leum products rose some 13 percent in 
1968 with nearly all products showing 
substantial increases over 1967 levels. 
Distillate and residual fuel oils remained 
the major products produced accounting 
for almost 62 percent of total refinery out- 
put in 1968. In contrast output of crude 
oil fell 6.8 percent in 1968 and continued 
to provide only a relatively small propor- 
tion of total national needs. Coal output 
declined 8.2 million metric tons or 4.7 
percent in 1968 as market losses to natural 
gas and petroleum fuels continued. Total 
coke production was down 3.9 percent in 
1968, with output of coke-oven coke up 
more than 6 percent and gas coke down 
over 26 percent, owing largely to closing 
of manufactured gas plants and increased 
substitution of oil for coal in gas production. 


Table 1.—United Kingdom: Production of mineral cominodities 


(Thousand metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 » 
METALS 
Aluminum: 
PriMary.... -222-22222222 222222222. 82 36 87 39 88 
Secondary uH 8 172 178 184 179 188 
Cadmium metal EC metric tons 197 r 221 r 184 209 207 
Copper:! Refined: 
Primary (from imported blister only).... 106 108 44 86 50 
Secondary............-..-..- lel ee ee 119 125 186 183 148 
Iron and steel: x 
Iron ore DUE percent Pe) FCC 16, 588 15, 662 18,877 12,944 18,948 
Pig iron (including blast furnace ferro- 
Ae ĩðiĩ y 17,551 17,740 15,962 15,395 16,6965 
Steel ingots and casting 26,651 27 , 444 24,705 24, 276 5274 
Steel semimanufactures: 
Blooms, billets and s labs 11, 884 12, 229 10, 889 11,284 NA 
Sheet bars and tinplate bars 6,172 6,684 6, ,692 6,527 NA 


See footnotes at end of table. 
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Table 1.—United Kingdom: Production of mineral commodities—Continued 


(Thousand metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 » 
METALS—Continued 
Lead: 
voce metal content.metric tons 180 9 / Eecces sco 
e 252 shgesdwecszsess 25 23 16 27 32 
Secondary PRU ĩͤ K 180 172 175 192 236 
Magnesium metal, including secondary 5 5 4 4 NA 
ahg el metal, including secondary. .......... 88 40 87 89 NA 
Mie output, metal content long tons 1,226 1,313 1,272 1,475 1,798 
etal: 
Primary......- thousand long tons 17 16 17 28 25 
Secondary.................. do 2 2 1 a 8 
r ³ WAA uS aee n 111 107 101 104 148 
TALS 
Barite and witherite J)) ͤ tees NE r 43 r 38 r 86 87 e 40 
Caulelig ocio ß erases 25 24 24 17 29 
ent... ³⅛”˙i :ö᷑ß3vl 8 16, 966 r 16,971 r 16,787 17,609 17,820 
V —— A 8 18, 556 18,803 r 19,850 18,227 18,988 
Chert and flint. .........................- 142 18 r 131 11 189 
China clay -------2------------- r 2,088 r 2,208 r 2,482 2,591 2,809 
ClO Yo ics Cc 1,923 1,900 r 1,977 1,741 1,768 
Potters aud ball clay 626 647 r 510 497 740 
orn clays and shalee 34,675 35,056 r 34,208 35,339 39,665 
ee, , ß 14 15 15 13 NA 
Feldspar (china stone)))). 58 30 30 31 81 
Fertilizer materials: Manufactured: 
Ni enous, N content 562 598 665 788 889 
Phosphatic, P:O; content 429 444 427 416 468 
Other compounds, gross weight.......... 2,909 2,769 2,754 2, 846 2,982 
err ce ce sa separated r 110 r 131 r 155 154 198 
Gypsum and anhydrite..................... 4,587 4,455 r 4,826 4,568 4,789 
5 rock and perlite ------------ 28, 814 25,213 r 28,711 32, 826 86,181 
N oe qm y swsticedud 704 735 1, 047 708 1,045 
Bria8..:.uclsecems ³Wüi ĩðù 8 1,869 1,451 1,478 1,413 1,501 
Other Soo ca cccuuoa cao wewR ess cM 4,672 4,814 4,808 4,997 5,181 
Fir mec PNE NS 123 102 r8 78 
Stone, sand and gravel: 
Dimension stone: 
Limestone......................-- 57,996 60,548 r 67,846 76,579 84,141 
Sandstone. ......................- 6,927 r 7,383 r 8,109 ,144 ,612 
Sand and gravel: 
Sand for glassmaking. ............. 1,418 1,390 1,462 1,458 1,529 
Other silica sand. ................- 736 1,079 968 1,188 NA 
Moulding and pig-bed sand......... 908 843 r 815 762 6 
Other industrial sand and gravel... . 104,462 102,081 r 104,165 107,728 107,595 
Strontium minerals 17 10 7 0 
Sulfur, elemental including sulfur recovered 
from petroleum refiner ies. 55 49 41 47 * 50 
Tale, includes steatite and pyrophyllite....... 10 10 rg 9 * 10 
MINERAL FUELS AND RELATED MATERIALS 
pun BC PERPE 153 160 166 168 184 
oal: 
Anthracite..........-........--_------ 4,672 4,270 4,528 4,112 * 4,200 
Bituminous...........-..............- 192,068 * 186,229 172 , 858 170,787 162 ,512 
Coke and coke breeze: | 
Coke oven coke. ...................... 17,220 17,881 16,376 15, 565 16, 536 
Gashouse coke. ....................... 8,942 7,893 7,317 6,287 4,649 
Coke breeze, total 3,620 3,430 3,211 2,946 2, 651 
Fuel briqueta, all grades 1.851 r 922 951 r 974 1,040 
as: 
Manufactured, all types, produc on 
million therms “ 6,807 6,906 6,901 6,911 NA 
Natural, gross production 
million cubic feet. . 200 449 123 16, 664 71,885 
Petroleum: 
Crude 01... ::2.: . dee E ce 129 88 78 88 82 
Refinery products: » 
Gasoline: 
Aviation and wide cult 1,013 758 630 466 487 
Mots m rRRCE 7,783 8,824 8,816 8,964 9,529 
Kerosine and jet fuel..............- 3,220 8,429 3,862 4,044 4,726 
Gas and diesel fuel oils... ........... 12,185 13,638 14,898 14,229 17,144 
Residual fuel oil................... 23,176 26,288 ,128 80,767 84,258 


See footnotes at end of table. 
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Table 1.—United Kingdom: Production of mineral commodities— Continued 
(Thousand metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 » 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum—Continued . 
Refinery products—Continued 
Liquid petroleum gases —— 1,228 1,419 1,629 1,655 1,684 
White spirit and industrial.......... 166 154 175 156 261 
Naphtha and other feedstock........ 2,967 8,688 4,044 4,543 5,918 
Lubricating oils. .................. 1,068 1,017 1,090 1,011 1,085 
Paraffil.....u-nle e e RcCSe AR 60 54 58 57 57 
Bitumen cesses 1,482 1,445 1,601 1,750 1,758 
Refinery fuel and losses 4,840 5,208 5,410 5, 565 6,051 
Other, including unspecified......... 245 192 888 831 808 
r 22902526 59,418 66,109 71,719 18,528 88,096 
Estimate. P Preliminary. r Revised. NA N ot available. 
1 Includes copper from imported blister. 
2 Includes lead refined from imported bullion. 
3 Year ended May 31. 


4 Includes recovery from old mine and zinc dumps. 


$ Salt in brine other than for salt making. 
* 1 therm - 100, 000 British thermal units. 


TRADE 


The deficit trade balance of the United 
Kingdom continued to widen in 1968, the 
first calendar year of performance since 
the 14.3-percent devaluation of the pound 
sterling. Inability to curb rising imports 
was largely responsible for the imposition 
of added restrictive measures, such as the 
import deposit scheme, during the latter 
part of 1968. Mineral commodities as a 
group contributed significantly to the ad- 
verse trade balance of the United Kingdom 
as indicated in the following tabulation: 


Value 
(million dollars) 
Mineral Total 
commodity commodity 
de trade 
Exports:! 
1986: 2.2.50 05 :2sccczi 2,819 14,118 
19 C 2,842 13, 861 
1988 5 n- ----- 2,609 14,822 
Imports: 
1966 KM 4,541 16,671 
/// kee 4,859 17,714 
/ uic 5,598 18, 958 
P Preliminary. r Revised. 
1 Excludes reexports. 


Major mineral commodity exports in 
1967, on a dollar value basis, included iron 
and steel products (27 percent), non- 
ferrous metals (24.3 percent), precious 
and semiprecious stones (23 percent), and 


petroleum products (13.5 percent). Exports 
of iron and steel products rose in value by 
5 percent to $632 million, and nonferrous 
metal exports increased over 6 percent to 
$569 million. In contrast the export dollar 
value of precious and semiprecious stones 
and petroleum products declined 5.7 per- 
cent and 1.2 percent, respectively. 

Mineral exports of the United Kingdom 
in 1967 moved mainly to Western Europe 
(51 percent) with countries of the Euro- 
pean Economic Community (EEC) ac- 
counting for 25.5 percent, nations of the 
European Free Trade Association (EFTA) 
17 percent, and other European countries, 
8.5 percent. The United States remained 
the largest single market for British ex- 
ports, accounting for over 15 percent of the 
total dollar value of exports. 

The most important categories of mineral 
commodity imports in 1967 (dollar value 
basis) were petroleum and refinery prod- 
ucts (40.5 percent), nonferrous metals 
(21.5 percent), precious and semiprecious 
stones (12.3 percent), and metalliferous 
ores and scrap (11.5 percent). Imports of 
petroleum and products increased almost 
15 percent to $1,970 million, of precious 
and semiprecious stones over 11 percent 
to $599 million, and of metalliferous ores 
and scrap nearly 9 percent to $558 million. 
In contrast imports of nonferrous metals 
at $1,046 million were down over 11 
percent. 
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Table 2.—United Kingdom: Exports’ of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Oxide A deris Sac mL DE EE 
including alloys: 
D owrought 


Semimanufactures 
Antimony metal, including alloys, all forms 
Bismuth metal, including alloys, all forms "P 
Chrome oxide and hydrozide 


Cobalt oxide and hydrox idee 


Copper metal, including alloys: 
Ünwrought J 


Gold me metal, unworked or partly worked: 


Bullion, refined . thousand troy ounces.. 
f gold- ce edea nea ececu ws 2 do.... 
Gold coin. ...................... do.... 
Iron and steel: 
etal: 
BGC thousand tons 
Pig iron, ferroalloys and do 
similar materials. 
Steel, primary forms. ............. do.... 
Semimanufactures: 
Bars, rods, angles, shapes, sections: 
ire rod. - thousand tons 
Other bars and rod O._.- 
Angles, shapes, sections: 
eavy, inclu do.... 
sheet p 2 
FIC do- 
Universals, plates and sheets: 
niversals and heavy do- 
plates, uncoa 
Medium plates aoa do.... 
sheets, un 
Light 1 dad sheets, do- 
pone 
Tinnec paces and sheets, do.... 
coa 
Other coated plates do.... 
and sheets. 
Hoop and strip............... do.... 
Rails and accessories do.... 
z eee oia do.... 
Tubes, pipes and fittings. ..... do- 
P iil and forgings, rough...do.... 
OxIG G8 oe oe oe eso . . 
o» including alloys: 
Unwrought cL dme Ee E 
Semimanufacture s 
Ln um metal, i alloys, all forms... 
el metal, including alloys: 
Unwrought BT REM E A A T 
Semimanufactureee ss 


Platinum- group metals and silver: Metals, 
including alloys: 
VE troy ounces... 


fonuduca ne :: 86 la 
in: 
OzideS.........----->-2---.- long tons 
Metals, including alloys: 
Unwrought rte... A do 
Semi manufacture do 
Zine: 
Oxide... mum... 8 
Metal, including alloys: 
Unwrought She ea cu SLT EAE 
8 FFC 
er: 
Ore and concentrate 


Ash and residues containing nonferrous 
metals. 


See footnotes at end of table. 


1966 


92,061 
84,892 


36,952 
48 
1,447 
250 


88 
212 


271 


1967 


22,191 


115,123 
71,937 


60,360 
125 
1,006 
1,134 
176 
892 
111 
268 
306 


10,520 
4,420 


15,157 


84,575 


Principal destinations, 1967 


Poland 14,965; Norway 2,899. 

United States 4,547; East Germany 
4,464; West Germany 8,249. 

Ireland 3. 174; Sweden 2,376. 

NA. 

N 


A. 
Japan 88; Belgium-Luxembourg 27; 
Australia 25. 


West Germany 32,714; Italy 21,111. 
United States 8 ,964. 


"end China 324; Italy 269; Spain 
J apan 73; Belgium-Luxembourg 18. 
Spain 104; Japan 78; United States 67. 
Mainland China 34; United States 32. 
United States 52; India 29. 

United States 138. 
United States 6; Ireland 4. 
United States 95; mainland China 40. 
Mainland China 25; United States 20; 

Sweden 14. 

United States 247; Sweden 108. 
Republic of South Africa 98; Spain 48. 
Finland 39; Norway 80; Sweden 26. 
Canada 14; India 11; Sweden 9. 

Italy 40; Mexico 25. 

United States 20; Canada 16. 

Canada 87; Netherlands 28. 

Sweden 6; United States 3; Canada 3. 
Ireland 849; Sweden 828; Norway 588. 
West Germany 24,203; United States 

15,778; Ne e ands 10,289. 

United States 141 

United States 378; France 295. 

West Germany 12,032; France 4,672; 


Sweden 4,217; Italy '8, 422. 
United States 1,971; France 1,281. 


NA. 
NA. 
Spain 77; Mexico 42; Brazil 31. 


U. S. S. R. 8,000; United States 1,669. 
Norway 337; West Germany 209. 


Ireland 387. 


Portugal 1,846; Brazil 1,818. 
Netherlands 620; Ireland 488. 


Spain 4,888; Belgium-Luxembourg 4,022; 
Netherlands 1,996; West Germany 


C da d Belgium-Luxembourg 
piada Wert Gass 1,026. 
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Table 2.—United Kingdom: Exports! of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
NONMETALS 
Abrasive, natural, n.e. as 8,607 4,802 Spain 1,011; United States 400. 
Crude or simply processed 4,710 4,815 West Germany 893; Sweden 381. 
Asbestos cement products. ..............- 88,858 32,010 Hong Kong 2,086. 
Seiner ede eS thousand tons 250 882 Ghana 108; Ivory Coast 68. 


Clays and gay products (including all refrac- 


to 
Crude ol clays, including thousand tons 
china clay and others. 


Products 
Refractory (including nonclay do.... 
bricks). 
Nonrefractor ---.-..-------2- do 
Fertilizer materials, manufactured: 
Nitrogenoun s do 
Phosphatic. ....................- 0. cus 
Other, including potassic. ......... do.... 
ame APEE EEEE A d EEA RE 
BOG oe ee eas thousand tons 
Stone: sand and gravel................ do.... 
Strontium (celestite)...........-.....-.....- 


Other nonmetals, n.e.s.: 
Crude, including quartz, thousand tons.. 
mica and feldspar. 
Slag, dross and similar waste, do 
not metal bearing. 


MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural................ 
Carbon black 
Coal, all grades, including thousand tons 

briquets. 
G Ü§% ⅛ð 4 mE do 
Gas, natural and manufactured. ....... do.... 
Petroleum: 

Crude and partly refined do.... 

meOtGascline ( 

Gasoline (including natural)...do.... 
Kerosine and jet fuel do.... 
Distillate fuel oil. ............ do- 
Residual fuel oil... do 
Lubri cant do- 


Mineral jelly and wax -- 
Other, ineluding thousand tons.. 
bitumen and other residues. 


2, 135 2,145 NA. 


147 151 Netherlands 19; Sweden 18. 


71 59 Australia 10; United States 9; Canada 7. 
862 378 Mainland China 62; Ceylon 46; India 42. 
46 56 West de many 36; Ireland 19. 


55 77 Ireland 6 
33,340 34,012 Nigeria 5 763. 
454 421 Sweden 145; Nigeria 92. 
A France 199; "Net erlands 190. 
r 282 840 Norway 218; Sweden 84. 


292 207 West Germany 171. 


6,162 6,785 N Norway 848; Sweden 796. 
2,827 1,882 ix 546; West Germany 844; Italy 
984 773 Norway 445; Sweden 118. 


14 12 Ireland 6; Spain 4. 
127 192 East Germany 98; Netherlands 50; 
Finland 29. 


1,542 1,458 Sweden 388; Denmark 282; Norway 
196; Canada 188. 
889 917 Ireland 220; Sweden 145; Denmark 136. 
4,087 8,870 Denmark 920; Netherlands 575. 
4,829 4,645 United States 6 56; Norway 641. 
578 644 Sweden 787 ns ublic of South Africa 42. 
4,578 4,656 Portugal 87 eland 646. 
279 241 Norway 76; p etip 42; Canada 34; 
Ireland 28. 


r Revised. NA Not available. 
1 Excludes reexports. 


Countries of West Europe (26.7 per- try suppliers of mineral commodities on the 
cent), the Middle East (22.2 percent), basis of dollar value included Canada (9.5 


Africa (18 percent), and North America Percent), Iran (7.4 percent), Republic of 


(15.4 percent) were the principal sources 
of supply. The five major individual coun- 


South Africa 6.9 percent), United States 
5.9 percent), and the Netherlands (5.3 
percent). 
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Table 3.—United Kingdom: Reexports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1966 1967 Principal destinations, 1967 
METALS 
Aluminum metal, including alloys, all forms 840 838 Italy 501; Hong Kong 306. 
Copper metal, including alloys, all form 4,245 3,489 United States 1,896; West Germany 
1,018; Netherlands 974. 

Lead metal, including alloys, all forms 485 8,881 Mainland China 2,542; Italy 588. 
Mercury................... 76-pound flasks.. 5,337 3,162 Japan 406; Netherlands 377. 
Nickel metal, including alloys: 

Unwroug 223232 PF 14, 566 65,539 Italy 1,516; West Germany 1, 446; 

Sweden 807. 

Semimanufacture s 963 478 Italy 126; Sweden 102; France 57. 

zn metal, including alloys, all long tons 89 23 Ireland 10; Uruguay 4; Argentina 4. 
orms. 
Zinc metal, including alloys, all forms 5,012 96 Ireland 88. 
NONMETALS 
22 ¼¼ͤ6 ʃtʃʃx LE E Cet E 131 113 West Germany 73. 
Pertilizer materials, manufactured... F 1, 016 577 New Zealand 300. 
Tale, steatite, soapstone, and pyrophyHite meses 716 208 Ireland 101. 
Other nonmetals, quartz, mica, and feldspar... 3,710 3,601 West Germany 1,000; Netherlands 594. 
MINERAL FUELS AND RELATED MATERIALS 

Petroleum refinery products: 

Gasoline (including natural) 3,162 6,645 West Germany 4,036; Ireland 1,638. 

Kerosine and jet fuel...................- 1,180 4,261 Denmark 2,032; Ireland 1,219. 

Distillate fuel 0il......................- 5,082 6,375 Denmark 5, 054; Ireland L 821. 

Residual fuel oil.......................- 1,626 10,870 Ireland 10, 780. 

Lubrieantss -2-2-2-2 213 143 Treland 40. 

Mineral jelly and waz 72 41 Mainly to West Europe. 


Table 4.—United Kingdom: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 
METALS 
Aluminum: 
Bauxite and concentrate. .thousand tons. . 492 
Metal, including alloys: 
SCTAN snc r %¾ ce ud oV do.... 16 
Unwrought.................- do.... 346 
Semimanufactur es do 29 
Bismuth metal, including alloys: 
Meta i st ete Sort a es e acu 376 
AJ; ⁵⁰ 8 152 
Cadmium metal, including alloys, all forms 1,052 
Chromite..............-..... thousand tons 201 
Cobal 
Oxide and hydroxide...................- 1,120 
Metal, including alloys, all form 1,607 
Copper: 
Ore and concentrate. ..................- 468 
Metal, including alloys: 
Scrap. JJ; 8 5, 145 
Unwrought: 
Refined (blister thousand tons 37 
Oe NEC ee 8 do.... 474 
Semimanufactures..........-.--...----- 6,4265 
Gold: 
ore and concen- thousand troy ounces.. 5,000 
Metal. unworked and partly worked: 
Refined. ............-..--.-- do.... 25,839 
Unrefined. .................- do 764 
Iron and steel: 
Ore and concentrate, thousand tons.. 15,810 
except roasted pyrite. 
Roasted pyritee do- 407 
Metal: 
Scrap f ͤ K do 5 
Pig iron, including cast iron, do 408 


sponge iron, powder and shot. 
See footnotes at end of table. 


1967 


33, 785 
821 


Principal sources, 1967 


Ghana 278; Greece 92; France 50. 


U.S.S.R. 8; East Germany 1. 

Canada 1285 Norway 106. 

Belgium-Luxembourg 7; Ireland 4; 
Austria 3. 


NA. 


NA. 
sr of South Africa 62; Philippines 


Canada 931. 
N 


United States 28. 
Ireland 758. 


Chile 30. 

Zambia 173; Canada 88. 

Canada 2, 194; en Germany 1,214; 
United States 


NA LÀ 
NA. 


Sweden 3,494; Canada 3,181; Liberia 
1,722; Mauritania 1, 658. 
Italy 176; Sweden 153; Spain 146. 


Ireland 2; West Germany 
Finland 102; Norway 707 Ü S.S.R. 36. 
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Table 4.—United Kingdom: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
METALS—Continued 
Iron and steel—Continued 
Metal—Continued 
Ferroalloys: 
Ferromanganese .thousand tons 77 75 Re ublic of Sout Africa 40; Norway 
rance 8. 
Ohe... do- 189 180 Norway 81; Canada 23. 
Steel, primary forms....----------- do- 122 309 Spain 114; U.S. S. R. 62. 
Semimanufactures: 
Bars, rods, angles, shapes, sections: 
ire rod. ....... thousand tons. . 61 148 Belgium-Luxembourg y^ France 25; 
Sweden 24; Norway 
Other bars and rod do.... 160 862 c ee Norway” 78. Netherlands 
Angles, shapes, sections. . do- 28 84 Belgium-Luxembourg 16; West Ger- 
many 6; France 8. 
Universals, plates and sheets: 
Heavy and medium do- 46 99 Sweden 28; Poland 16; Austria 14; 
plates and sheets uncoated. Australia 14. 
Light plates thousand tons. 339 884 Netherlands 97; Belgium-Luxembourg 
and sheets, uncoated. 76; Weat Germany 41. 
Other coated plates and do 89 76 Canada 81; Belgium-Luxembourg 19; 
sheets. Japan 
Hoop and strip.............. do.... 26 89 Be um-Luxembourg 14; Canada 6; 
est any a 
WIPO.2c dnce A 0.... 6 7 Sweden 8; deg : 
Tubes, pipes, and VV 80 204 ae 80; 0; West Germany 88; Sweden 80; 
Castings and forgings (rough). do 8 2 Mammy’? from West Europe. 
Ore and concentrate do. 22 88 med 12; Canada 11; Norway 6; 
eru 
Metal, including alloys: 
S 5 . . „ „„é%étõ“h9 ir 2,866 2,705 West Germ 527: B um-Luxem- 
bourg 460; etherlan 859; East 
Germany 358. 
Unwrought and semimanufactures . . 208 188 Australia 122; Canada 49. 
ure metal, including alloys: 3 A 
J%0ö5—6 ⅛ K i uad 
Unwrought and semimanufactures 5,257 6,284 NUES 3 053; MRNA 2,221. 
Manganese ore and concen- thousand tons.. 871 411 India 69; Brazil 
Mercury..................- 76-pound flasks.. 20,385 17,687 Italy A ury ,848; opted States 2,698; 
pain 2,4 
Nickel: 
Matte, speiss, and similar materials 58,966 59, 528 Canada 659,881. 
Metal, including alloys: 
Scrap NA NR 2,989 4,646 United States 1 94; Netherlands 986; 
West German: 
Unwrought. ....................... 89,067 29,900 . 16,863; SSR. 7,888; Norway 
Semimanufactur ess 2,712 1,666 United States 1,126. 
Platinum-group thousand troy ounces.. 18 180 NA. 
metals, including alloys, all forms. 
um, elemental . 198 141 NA. 
Silicon, eſementazl. . 11,586 11,268 i 
Silver: 
Ore and concentrate... .......-..--.---0- 867 ...... 
ene including thousand troy ounces.. 54, 884 68,802 NA. 
oys. 
Tin: 
Ore and concentrate long tons.. 55,708 62,806 Bolivia 56,168. 
Metal, including alloys: 
N —Ó do.... 1821 995 . qi en Germany 149; 
W and semimanu- do....710,181 8,221 Nigeria 6, 258. 
actures. 
tri gla ore and concentrate. .............. 7,029 6,260 Bolivia 2,288; mainland China 1,118. 
Ore and concentrate thousand tons 289 262 Australia 157; Canada 54, 
Meta including alloys: 
BOTOD PAREREA m A NE 1,288 8,966 Netherlands 1,125; West Germany 898; 
3 531 1: Sweden 510. 
Unwrought and thousand tons 187 166 
semimanufactures. 


See footnotes at end of table, 
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Table 4.—United Kingdom: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1966 
METALS—Continued 
Other: 
Ore and concentrate, including titanium 329 
and zirconium. 
Ash Dind residues containing nonferrous 70 
Base metals, n tungsten, molyb- 12,790 
denum, and ied um. 
ETALS 
Abrasives, datura]: Pumice, thousand tons 65 
emery, natural corundum, etc. 
Asbestos: 
Crude 252 ese eet eee do.... 194 
Asbestos cement products do 30 
Barite and wither ite do- 58 
Boron materials: 
Crude natural bor ate do- 43 
Oxide and acid do- 5 
/ l2. ͤ 529 do- 414 
e . nice 660 
chy ad clay products (including all refractory 
ck): 
Crude clays, n.e.5...............- do 114 
N (includi lay d 63 
ry (including nonclay do.... 
bricks). 
Nonrefraetor // do- 14 
Cryolite and chiolite 2,478 
Diatom and other infusoríal. thousand tons 4 
reich ar and fluorp ar do- 117 
elspa materials: 
Crude: 
Nitrogenous......... thousand tons. 19 
Phosphatic.................- do.... 1,665 
Potassic__._..._.....-_--.--- do.... 36 
thép... ⁵ A 88 do- 17 
Manufactured: 
Nitrogenou s do 183 
Phosphat ic do- 46 
Potassi cee do- 688 
Other, including mixed do- 161 
8 e ccalzeee eR 10, 263 
3 and plaster”s thousand ruin » io 
ru M EDU Spratt 8 98 
Mica, une including splittings and do.... 10 
was LÀ 
Pigments mineral, natural, crude. ............ 5,303 
Pyrites (gross weight do- 268 
8 öõĩõ¹ r ⁵ĩ⅛ ͤ ĩͤ ĩ r T ERA do 62 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked do 34 
Ofked. 22 Ln. Esdr do 21 
Dolomite do- 20 
Gravel and 5 rock.......... do.... 149 
Quartz and quarzi te S 14 
Sand, exclu ns metal bearing do.... 246 
Sulfur, elemental..................... do.... 768 
Tee steatite, soapstone and pyro- do.... 49 
phy yllite. 
Other nonmetals, n.e.s.: 
/ͤĩͤĩÜ’ði¹d. ³˙¹ꝛmn A 83 r 309 
Slag, dross and similar waste, not do- 42 
metal bearing. 
NERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural. thousand tons. 79 
Carbon black do.... 12 
Coal and coke, including briquets .. do.... 87 


See footnotes at end of table. 


1967 


822 
92 
13,910 


103 


Principal sources, 1967 


Canada 52. 
Canada 52; Italy 9. 


Norway 8,055; Canada 2,845; Republic 
of South Africa 1,512; Zambia 1,472. 


Italy 40; Denmark 39. 


Canada 100; Republic of South Africa 65. 
Belgium-Luxembourg 14; France 4. 
Morocco 12; mainland China 11. 


Netherlands 43; Turkey 8. 
Mainly from France. 
Ireland 361. 


United States 42; Republic of South 
Africa 36. 


Ireland 15; Austria 15; Denmark 9. 


Japan 5; Belgium-Luxembourg 4; West 
Germany 

All from Denmark. 

NA 


Norway 73; Finland 17. 


All from Chile. 

Morocco 878; United States 309. 
East Germany 31; West Germany 10. 
Ireland 20. 


West Germany 133; Netherlands 133. 

Belgium-Luxembourg 40; Netherlands 
31; France 18. 

Canada 225; East Germany 208; 
France 136. 

Netherlands 261. 

Madagascar 2,980; Ceylon 2,341. 

Ireland 111; France 33. 

Greece 23; Spain 8. 

Republic of South Africa 5; India 2. 


E 1,646; Republic of South Africa 


Cyprus 105; U.S.S.R. 55; Sweden 40. 
West Germany 25; Poland 5. 


Italy 21; Sweden 5. 

Portugal 19; Italy 3; India 2. 

Norway 12; 'Spain 8. 

Ireland 103; rance 25. 

Norway 4; Sweden 1. 
Belgium-Luxembourg 167; Netherlands 


30. 
Morse 299; France 264; United States 
Norway 23; France 10. 


Italy 67; Netherlands 44; Norway 33. 
Sweden 11; Ireland 7. 


Trinidad and Tobago 38; France 18. 
United States 8; East Germany 1. 
Ireland 65. 
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Table 4.—United Kingdom: Imports of mineral cominodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural and .......... thousand tons.... 855 977 Algeria 607; Netherlands 106. 
manufactured 
Petroleum : 
Crude and partly refined do.... 71,489 74,641 Iran 17,054; Kuwait 12, 108 Libya 
10, 7513 Saudi Arabia 10,348 
Refinery products: 
Gasoline (including natural)...do.... "3,700 4,799 Netherlands 1,172; I 657. 
Kerosine and jet fuel o.... 4,014 5,390 dar 1,028; Netherlands 930; France 
Distillate fuel oil do.... 3,806 4,478 Italy e 518; Netherlands 506. 
Residual fuel oil do.... 9,520 8,607 therlands 2,432; France 1,648; Italy 
Lubricants do.... 612 650 Netherlands Antilles 168; United States 
155; Netherlands 90. 
Mineral jelly and wax.........do.... 116 201 Netherlands Antilles 134; Venezuela 29. 
Other, including petroleum do 95 85 United States 45; Netherlands 21. 
coke. 
r Revised. NA Not available. 


COMMODITY REVIEW 


METALS 


Aluminum.—Work moved ahead rapidly 
on the construction of three aluminum 
smelters with a combined initial aluminum 
production capacity of 260,000 tons yearly, 
following government approval of the 
projects in 1968. The facilities approved 
include the British. Aluminum Company 
(BACO) plant at Invergordon, the Alcan 
Aluminium Ltd. plant at Lynemouth, 
Northumberland, and the Anglesey Alu- 
minum, Ltd. (60 percent Rio Tinto Zinc 
(RTZ) and British Insulated Callenders 
Cable, Ltd. (BICC), and 40 percent Kaiser 
Aluminum and Chemical Company) facility 
near Holyhead, Anglesey. The BACO and 
Anglesey Aluminum plants to be completed 
in 1971 will each have an initial yearly 
capacity of 100,000 tons. Both these plants 
will use electric power from nuclear sta- 
tions near the smelter sites. The Alcan 
smelter will have a capacity of 60,000 tons 
yearly and utilize electric power from a 
company owned coal-fired station to be 
constructed at the plant site. In all cases, 
company plans provide for expansion of 
facilities when market conditions permit. 
The Government has agreed to review ex- 
pansion plans with Norway and other 
. European Free Trade Association countries 
before granting approval. 

Small domestic primary output (1968— 
38,200 metric tons) obtained from BACO 
facilities at Fort Williams and Kinlochleven, 
Scotland, represented only about 10 per- 


cent of virgin aluminum consumption in 
1968. The remaining 90 percent was 
imported, principally from Canada and 
Norway. 


Copper, Lead, and Zinc.—The 37-per- 
cent rise in output of slab zinc in 1968 was 
mainly due to processing of increased 
tonnages of ore at the newly opened 
(December 1967) Avonmouth No. 4 
smelter of Imperial Smelting Company (a 
subsidiary of Rio Tinto Zinc). The new 
smelter has a rated annual capacity of 
90,000 tons, which can be increased to 
140,000 tons with the addition of special 
units. 

The search for minerals continued 
through 1968. A Canadian company, New 
Davies Petroleum, initiated exploration 
drilling in the old mining area of Strontian 
in Scotland formerly mined for lead, zinc, 
and silver. In Wales, Andrex Mining is 
investigating the old lead-silver deposits in 
the north of Aberystwyth, and in Anglesey, 
Canadian International Gas and Oil is 
prospecting the former Parys and Inona 
copper mines. A subsidiary company of 
Chartered Consolidated has initiated studies 
of mineral deposits in the  Minera- 
Llanarmon district. 

Green and Associates of Canada are 
investigating lead-zinc-silver deposits in an 
old mine at Braithwaite, near Keswick, 
reported to contain 40,000 tons of ore. 
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Iron and Steel.—Stimulated by improved 
economic conditions and expansion of the 
national economy, the iron and steel sector 
in 1968 registered its best performance 
since 1965. Production of iron ore, pig 
iron, and steel all increased sharply and 
the values of iron and steel imports and 
exports in 1968 were also higher than in 
1967. 

The British Steel Corporation (BSC), 
established subsequent to the nationaliza- 
tion of 14 major private companies in July 
1967, completed its first calendar year of 
operation in 1968, producing almost 24 
million metric tons of steel ingots or over 
90 percent of national output. The cor- 
poration, nontheless, had an operating loss 
of some $28.8 million for the year and was 
still confronted with pricing and organiza- 
tional problems. A 5-percent increase in 
price of selected products in 1968 was 
expected to move the corporation to a 
profit-making position for the year. At the 
samd time plans were announced for 
rationalization and modernization of the 
industry designed to raise output to be- 
tween 30 and 35 million tons by 1975, 
and reduce manpower by 50,000 or some 
25 percent below the level at the close of 
1968. To accomplish this, expenditures of 
$360 to $420 million yearly, over the next 
6 years are contemplated. 

Late in 1968 a new division was estab- 
lished by BSC to handle overseas marketing 
for wide strip mill products. There are two 
sections, one handling sheet and the other 
dealing with tinplate products. The new 
arrangement will result in a single export 
marketing policy and eliminate quotations 
for the same orders by separate units of 
the corporation. Meanwhile, a reorganiza- 
tion plan is under consideration to replace 
the present multiproduct group organiza- 
tion with a smaller number of divisions 
based on products (product-based organi- 
zations). 


Tin.—Exploration and prospecting for 
tin deposits including further study of old 
abandoned workings continued throughout 
1968 and the first half of 1969. Mine out- 
put of tin increased almost 22 percent in 
1968, attaining the highest level since 1938 
when 2,010 tons was produced. In May 
1969 Consolidated Gold Fields, Limited, 
announced plans for the development of a 
new tin mine at Wheal Jane, 3 miles south 
of Truro. The $14.4 million underground 
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mine, scheduled to start operations in the 
latter half of 1971, will have an initial 
annual output of 150,000 tons of ore. Ore 
reserves estimated at 5 million tons, are 
reported to contain 1.25 percent tin. Prado 
Exploration Ltd., prospecting in the area 
of the old Wellington mine near the Con- 
solidated Gold Fields prospective mine, is 
seeking a partner to share financial burden 
of sinking an exploration shaft. Drilling 
tests are reported to indicate tin-bearing ore 
at a depth of 1,200 feet sampling 1 percent 
tin with some copper and zinc. 

Camborne Tin Mines Limited, the con- 
sortium of Union Corporation (U.K.) Ltd., 
Guggenheim Exploration of Cornwall Inc., 
Tehidy Minerals, and Pacific Tin Consoli- 
dated Corporation, sinking a prospect shaft 
at Pendarves near Camborne, Cornwall, 
reached a depth of 850 feet and completed 
the No. 4 preparation level. Underground 
tunnels to reach proven tin seams are to be 
completed by yearend 1969, at which time 
a decision will be made for deepening the 
shaft and extending exploration and devel- 
opment work to acquire adequate informa- 
tion on available reserves. 

Consolidated Tin Smelters is building a 
new tin smelting plant and secondary metal 
works at Kirby, Liverpool The plant, 
whose initial cost is estimated at $7.3 mil- 
lion, is designed for the treatment of differ- 
ent grades of tin concentrate and secondary 
materials. 

Tin dredging operations at St. Ives Bay 
in Cornwall have been discontinued by 
Costal Prospecting Ltd., a subsidiary of 
Union Corporation (U.K.) Ltd., because 
of unprofitable results. | 

Meanwhile two established tin producers, 
Geevor Tin Mines Limited and South 
Crofty Limited, have initiated plans to 
expand production capacity. South Crofty's 
production is to be doubled to reach 
200,000 tons of ore annually by 1971. 
Planned expenditures of over $1.5 million 
wil be mainly for underground develop- 
ment to block out sufficient reserves to meet 
increased production rate, and for added 
hoisting and processing plant capacity. 
Geevor Tin Mines has been steadily in- 
creasing output and by early 1969 was 
producing tin metal at a rate of over 1,000 
tons per year. The company announced an 
undersea break in the Levant mine was 
successfully sealed after 8 years of work 
and that prospects of reopening the mine 
were promising. Despite these projects and 
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exploration activity being carried out else- 
where in Cornwall, including the examina- 
tion of offshore prospects, total output of 
tin in the United Kingdom is likely to 
remain small by world standards and im- 
ports of tin-in-concentrates will continue 
to be sizable. 


Uranium.—The Institute of Geological 
Sciences is prospecting for uranium ore on 
behalf of the United Kingdom Atomic 
Energy Authority, with initial efforts con- 
centrated in select areas of North Scotland 
and the Midlands. 


NONMETALS 


Cement.—Production capacity of the 
Portland Cement Company in Northern 
Ireland was increased to 650,000 tons 
yearly, following the opening late in 1968 
of a new 300,000-ton-per-year cement plant 
at Cookstown in County Tyrone. 


Potash.—Early in 1969, Cleveland Pot- 
ash, Ltd. (a joint venture of Charter 
Consolidated and Imperial Chemical Com- 
pany), initiated construction of the United 
Kingdom's first potash mine. The new 
facility, to be located at Boulby, near 
Staithes in North Yorkshire, will cost an 
estimated $60 million to $72 million, and 
produce at the rate of 1.0 to 1.5 million 
tons yearly, beginning in 1973. Thick 
deposits found at depths of 3,500 to 4,000 
feet will be reached by shaft, and mined by 
conventional methods. Two other com- 
panies also have plans for the construction 
of potash mines and associated facilities. 
Yorkshire Potash, Ltd., a subsidiary of Rio 
Tinto Zinc expects the local government 
to approve construction of a potash mine 
at Hawkser, about 15 miles southeast of 
the Cleveland Potash, Ltd., location. Plans 
provide for a 1-million-ton-per-year pro- 
ducing operation to be completed about 
5 years after work is started. Cost of the 
project is estimated at $60 million to $70 
million. Plans for a third potash producing 
operation were revealed when Whitby Pot- 
ash, Ltd. (a joint unit of Armour and 
Company and the Shell Group), sought 
permission of local authorities to build a 
450,000-ton-per-year, potash solution min- 
ing facility near Whitby in North York- 
shire. 

The combined annual productive capac- 
ity of the three planned units far exceeds 
the 753,000 tons of potash imported in 
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1968 to meet national requirements. It will 
be necessary to develop a sizable foreign 
market as an outlet for tonnages in excess 
of domestic consumers needs. 


MINERAL FUELS 


Oil and gas consumption increased sub- 
stantially to reach record levels while coal 
showed a modest increase resulting from 
higher demand for electric power genera- 
tion and coke oven use. Gas sales gained 
nearly 12 percent (in fiscal 1967—68) as 
compared with 7.7 percent the previous 
fiscal year. The inland consumption of oil 
in 1968 increased 6 percent, a decline from 
the 1967 figure of 7.7 percent. Demand for 
all of the mineral fuels was adversely 
affected by the Governments policy of 
economic restraint. 

Natural gas developments continued to 
occupy the spotlight with the completion 
of long-term purchasing agreements by the 
Gas Council with the companies that found 
gas in commercial quantities in the North 
Sea Continental Shelf and the acceleration 
of deliveries from two North Sea fields. 
The Gas Council planned to receive and 
distribute 2,000 million cubic feet daily of 
natural gas from the North Sea by 1971-72 
and 4,000 million cubic feet a day by the 
mid-1970's. Work is continuing on a 2,500- 
mile national transmission and storage sys- 
tem and the rate of conversion of gas 
applances in over 12 million residences, 
300,000 commercial establishments, and 
80,000 industrial premises was accelerated. 
At yearend nearly 300,000 conversions had 
been effected and plans called for the 
changeover of 61 percent of all units by 
March 31, 1973. Estimates of recoverable 
natural gas reserves in the four proven 
North Sea fields were 23 to 25 trillion 
cubic feet. 

Considerable progress was evident in oil 
refining with the commissioning of three 
new refineries with a total capacity of 12.5 
million tons per year, bringing Britain's 
total refinery capacity to 97.4 million tons 
at yearend. Four additional refineries were 
in the planning or construction stage with 
a combined projected capacity of 12 mil- 
lion tons per year and planned additions 
to existing refineries to be completed in 
1969-70 totaled almost 10 million tons per 
year. The consumption of oil, which has 
grown at slower rates since 1966, has been 
shifting toward the lighter fractions and 
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away from the fuel oils, the consumption 
of which was stationary in 1968. The 245- 
mile Thames-Mersey oil product pipeline 
came into full operation in November. 
It was Britain's first coast to coast com- 
mercial pipeline. Though exploration both 
onshore and offshore continued during the 
year no oil deposits of significance were 
found to add to Britain's very modest oil 
reserves which supported a production of 
1,700 barrels per day in 1968. 


The rise in coal consumption, which 
interrupted a long series of annual de- 
clines, was chiefly due to a government 
program to provide for the use of about 
6 million tons of subsidized coal in power 
stations and gas works up to 1970. The 
continued decline of coal production ac- 
cords with government estimates of the 
declining role of coal in the United King- 
dom fuel economy. However, the National 
Coal Board (NCB) expects to improve the 
competitiveness of coal so that sales in 
1975 will exceed the 120-million-ton an- 
nual total estimated by the Government. 
The NCB plans to accomplish this through 
cost reductions resulting from the closure 
of uneconomic colleries, continued progress 
in the use of improved equipment and 
machinery and new mining and manage- 
ment techniques, and selecting more con- 
sistently profitable areas for mining. 


Coal.—Production declined 4.8 percent 
in line with the continuing trend toward 
contraction of the coal industry. However, 
inland consumption showed an increase of 
about 3 percent brought about by a 6 
million ton gain in thermal-electric power 
consumption and a 1.4-million-ton increase 
in coke over use which more than com- 
pensated for losses in gas-plant, domestic 
use, and other consumption. Coke oven 
consumption of coal rose from 23.4 million 
tons in 1967 to 24.9 million tons in 1968, 
while the use of coal in the manufacture 
of town gas declined by 4 million tons, 
reflecting increased gas output from oil- 
based plants and the rising use of natural 
gas. 

Mine employment fell by 57,200 during 
the year as the result of accelerated mine 
closures. Total employment at yearend was 
324,000. During the year 70 colleries, 
employing 36,000 workers, were closed, in- 
cluding 16 whose closure had been post- 
poned at the Government's request in 1967, 
and six which were merged with others. 


787 


In 1967 there were 29 closures and 61 in 
1966. At the close of 1968, 330 colleries 
remained in operation. There were 111 
fatalities during the year as compared with 
140 in 1967. The rate of fatalities per 
100,000 man-shifts was the lowest recorded 
(0.14 compared with 0.17 in 1967). No 
major mine disasters occurred during the 
year. 

The average output per man-shift in- 
creased 9 percent, nearly twice as much as 
in the previous year, and the highest an- 
nual increase ever recorded. The average 
daily output for a coal face rose by about 
24 percent, from 477 tons in November 
1967 to 590 tons in November 1968, reflect- 
ing the closure of uneconomic colleries and 
the increasing mechanization of the mines 
together with a substantial drop in the 
tonnage lost due to industrial disputes. 

Coal sales, including exports, totaled 
169.8 million tons, 1.4 million more than 
in 1967. Aided by sterling devaluation, 
exports increased from 1.9 million tons to 
2.7 million tons, while total inland sales 
were up about 500,000 tons. In the year 
ended March 31, 1968 thermal power 
stations accounted for 41.8 percent of in- 
land consumption, coke ovens 13.9 per- 
cent, domestic consumers 12.5 percent, 
industrial consumers 12.1 percent, gasworks 
8.2 percent, and miscellaneous 7.7 percent. 


Natural Gas.—Total gas sales of 4,222 
million therms (1 therm equals 100,000 
British thermal units), in the 1967—68 
fiscal year ended March 31 rose 11.9 per- 
cent from the previous year's level to the 
highest level ever recorded. When the 
temperature difference (—0.2? C) com- 
pard with 1966—67 is taken into account, 
the demand was estimated to have grown 
by 10 percent. The proportion of gas sold 
in each of the principal market sectors was 
62.9 percent to domestic consumers, 21.6 
percent to industrial plants, and 13.9 per- 
cent to commercial users. Gas manufac- 
tured from oil and coal accounted for more 
than one half of available supplies in 
1967-68. The proportion of coal gas con- 
tinued to decline while gas produced by 
oil reforming processes again increased its 
share of the total. Over 1,500 million cubic 
feet per day of new oil reforming capac- 
ity was commissioned during the year. 
Although’ the Gas Council intends further 
to expand new gas manufacturing plants 
in 1968—69, little additional investment in 
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it will be made thereafter, except for small 
sums on adaptations on some existing re- 
formers to enable them to reform natural 
gas to town gas pending the conversion 
of consumer appliances to natural gas. 
Liquefied natural gas imported from Al- 
geria contributed nearly 9 percent of the 
gas supply. Natural gas from fields in the 
North Sea Continental Shelf (the first 
supplies of which reached the United King- 
dom in March 1967) doubled its contribu- 
tion, accounting for nearly 14 percent of 
total gas supplies in 1967—68. 

During 1968 the Gas Council continued 
the construction of a national transmission 
and storage system and to take other steps 
to make large volumes of natural gas from 
the North Sea Continental Shelf available 
to the British consumer. The Gas Council 
planned to receive and distribute 2,000 
million cubic feet of gas per day by 
1971—72 and 4,000 million cubic feet per 
day by the mid-1970's. 

The Gas Council completed long-term 
purchasing arrangements in 1968 with the 
principal companies that had found gas in 
definitely commercial quantities in the 
Continental Shelf. The supplies will come 
fron the Hewett field (shared by the 
Philips and Arpet groups), the Leman 
Bank and Indefatigable fields (shared 
by Shell/Esso and Gas Council/Amoco 
groups). The Arpet groups and Mobil Oil 
also have small shares in the Leman Bank 
Field. Regular deliveries have been re- 
ceived since March 1967 from British 
Petroleum's West Sole field and, for the 
last quarter of 1968, from the Leman Bank 
field, stated to be the world's largest off- 
shore gasfield. British Petroleum delivered 
46,217 million-cubic-feet from the West 
Sole field in 1968. 

Work on the development of the four 
proven gas fields continued during 1968 
and a second 30-inch pipeline was being 
laid from the Gas Council/Amoco sector 
of the Leman Bank field 40 miles to the 
mainland. A new 20-mile, 30-inch pipeline 
to be completed in October 1969 to con- 
nect the Hewett field with the Bacton shore 
terminal was also under construction at 
yearend. The initial phase of the giant 
Bacton terminal was completed in August 
1968 and the first natural gas from the 
Leman Bank field flowed through the 
terminal on August 13. Upon the com- 
pletion of the second phase in 1969, the 
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Bacton terminal will be prepared to handle 
4,000 million cubic feet of gas per day. 

Driling and exploratory work on the 
Continental Shelf continued at a slower 
pace in 1968 and no new fields were proved 
during the year, although discoveries made 
by the Gulf Oil Corp. and the Continental 
Oil/National Coal Board group may later 
prove to be commercial. During 1968 the 
number of wells drilled in the North Sea 
Continental Shelf reached 200 since the 
spudding of the first offshore well in 
December 1964. 

Work on the construction of the pipeline 
transmission system to transmit natural gas 
to all Area Boards continued throughout 
the year. The construction program pro- 
vides that about 2,500 miles of trunkline 
will be built by March 1973, operating at 
pressures of up to 1,000 pounds per square 
inch. Construction during the 1967-68 
year totaled 250 miles. Pipelines under 
construction at the close of 1968 and 
scheduled for completion in 1969 were the 
110-mile, 36-inch line from the Bacton 
terminal to Whitewell Hertfordshire; a 90- 
mile, 30-inch line from Leeds to Newcastle; 
a 92-mile, 24-inch line from Churchover to 
Bath via Wormington, Gloucestershire; a 
35-mile, 36-inch line from Churchover 
to Alrewas; a 28-mile, 36-inch line from 
Audley, Staffordshire, to Warburton, 
Cheshire; and a 23-mile, 24-inch line from 
Audley to Shocklach, Cheshire. 

Work began in 1968 on a national con- 
trol center for the entire transmission 
system to be established at Hinckley, 
Leicestershire. The £650,000 ($1.56 mil- 
lion) center is scheduled to come into 
operation by mid-1969. 

The onshore search for natural gas has 
been encouraged by the results of offshore 
exploration. Seismic surveys were made in 
Yorkshire and Lincolnshire by British Petro- 
leum in partnership with the Gas Council 
and a test well was spudded at yearend in 
Yorkshire. Drilling was continued by Home 
Oil of Canada, Ltd. at Lockton and a gas 
producer was drilled there with an open 
flow potential of 120 million cubic feet 
per day. Further development and explora- 
tion drilling in the Lockton area is pro- 
gramed for 1969. 

During the year additional districts were 
converted to the direct use of natural gas. 
Consumers using natural gas directly num- 
bered about 50,000 at the end of March 
1968, but Gas Council plans called for the 
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main conversion program to begin in the 
1968-69 year when it is estimated that the 
appliances of 5 percent of all domestic 
consumers (about 600,000) will be con- 
verted. It is planned to increase this per- 
centage to 61 in the 1972-73 year. At 
yearend 1968 nearly 300,000 homes and 
many industrial premises had been switched 
to natural gas. The Gas Council forecasts 
the continuance of the rapid growth of the 
domestic market, but expects that sales to 
industry will account for an increasing 
proportion of total sales. The growth of 
sales to industry will be achieved by devel- 
oping premium markets and by negotiating 
bulk sales agreements. 

Gas Council estimates of recoverable 
natural gas reserves in the North Sea 
amount to some 23 to 25 trillion cubic feet, 
sufficient to maintain an average daily flow 
rate of between 2,000 and 3,500 million 
cubic feet for 20 to 30 years. These esti- 
mates refer only to the four proved gas 
fields and do not include estimates for 
discoveries not yet proved. 


Petroleum.—Inland consumption of oil 
products attained a record high in 1968, 
an increase of 6 percent over 1967 con- 
sumption. The rate of increase declined 
from 8 percent in 1966 and 7.7 percent 
in 1967 due chiefly to the Government's 
continued policy of economic restraint. 
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Consumption of fuel oils, which accounted 
for 37 percent of the total, remained sta- 
tionary, while demand for the lighter 
fractions and middle distillates, notably 
naphtha, gas/diesel oil, aviation turbine 
fuel and kerosine continued to increase 
sharply. Motor gasoline consumption rose 
by 6 percent, though there were two in- 
creases in gasoline taxes totaling 8.7 pence 
(8.7 U.S. cents) during the year which 
brought total taxes per imperial gallon to 
4 shillings 3.7 pence (51.7 U.S. cents). 

The annual capacity of the United King- 
dom’s 22 oil refineries was about 97.4 
million tons at yearend as compared with 
84 million tons at the close of 1967. Three 
new refineries came on stream during 
the year; Shell’s Teesport refinery near 
Middlesbrough with a capacity of 6 mil- 
lion tons yearly; the Lindsay refinery at 
Killingholme, Lincolnshire, owned jointly 
by Total Great Britain and Petrofina 
(G.B.) Ltd., with a (first-stage) capacity 
of 3.5 million tons; and the Gulf Oil Cor- 
poration's Milford Haven refinery having a 
capacity of 3 million tons. At yearend four 
new refineries with projected capacity of 
12 million tons were in the planning or 
construction stages, while additions to exist- 
ing refinery capacity to be made in 1969—70 
totaled 9.6 million tons. Details are as 
follows: 


Capacity Probable 


Company Location (metric tons completion 
per year) te 
Under construction or planned: 
Continental Oil (U. K.) Ltd - Immingh am 4, 500, 000 Late 1969. 
Inia a 8 Ltd. Point of Ayre, Isle of Man 500, 000 1972. 
atomas). 
Murco Petroleum Ltd................ Longhaugh Point, Clydeside. .... 2,000,000 1971. 
Planet Oil and Mineral cop .. Invergordon. nn 5,000,000 Mid-1972, 
(Grampian Chemi 
Additions to existing capacity 
tish Petroleum L tee. Grangemouth.................. 2,000,000 Early 1970. 
Burmah Oil Co. Ltd. ...............- Ellesmere Port 850,000 Mid-1970. 
dsay Oil Refining Ltd gholme................... 8,500,000 Late 1969. 
(Total /Petrofina). 
Mobil Oll, L te.. Cory ton 8,250,000 Late 1969. 


The 245-mile Thames-Mersey pipeline 
system came into operation along its full 
length with the inauguration of the Kings- 
bury (Birmingham) terminal in November 
1968. The line is the first coast-to-coast 
commercial pipeline in the United King- 
dom. It was constructed to supply white 
products to London and Midland markets, 
and consists of two separate lines—one dis- 


patching products northward from refin- 
eries on the Thames Estuary to terminals 
at Buncefield, Northampton, and Kings- 
bury, and another running southwards from 
the Mersey to Uttoxeter and Kingsbury. 
Initial annual throughput will be nearly 
4 million tons and it will be possible to 
increase the capacity to 8 million tons. 
Built at a cost of £8.5 million ($20.4 
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million) the pipeline is run by U.K. Oil 
Pipelines, Ltd., a joint enterprise of Shell- 
Mex British Petroleum (59.3 percent); 
Texaco/Regent (22.3 percent) ; Mobil Oil 
(13.4 percent) ; and Petrofina (5 percent). 

A 250-mile products pipeline with a 
diameter of about 18 inches from Milford 
Haven (Wales) to the Midlands continued 
in the planning stage at yearend. Its spon- 
sors, Esso, Texaco, and Gulf, who have 
refineries near Milford Haven, applied for 
government authorization covering 180 
miles of the projected 250 miles. 

Esso obtained Government authorization 
to lay a 64-mile, 10-inch insulated fuel oil 
pipe from Fawley to West London. 

British Petroleum Ltd.’s new 58-mile, 
20-inch crude oil pipeline from Finnart to 
its Grangemouth refinery, replacing an old 
12-inch line, was commissioned in late 
1968. 

Crude oil production showed a slight 
decline as compared with that in 1967, but 
the low level of output (1,700 barrels per 
day), made no significant contribution to 
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the country's oil requirements. Drilling in 
the North Sea Continental Shelf had not 
yielded oil in commercial quantities by 
yearend. Onshore drilling in 1968 produced 
no significant additions to production 
capacity. 

The Continental Oil Co. in partnership 
with Envoy Oil Ltd. and Marathon Petro- 
leum G.B. Ltd., planned to dril an ex- 
ploratory well in East Anglia between 
Horsey and Somerton under a production 
license granted by the Minister of Power 
to the group for 235,734 acres in the area. 

British Petroleum, Ltd., announced in 
November an agreement with the Atlantic 
Richfield Company and the Sinclair Oil 
Corporation to acquire the latter Com- 
pany's marketing outlets in 11 States from 
Maine to Maryland and the District of 
Columbia for $400 million. The agreement 
also included Sinclairs Marcus Hook and 
Port Arthur refineries and their pipeline 
facilities to the Eastern States. When final- 
ized, the acquisition will give British 
Petroleum access to the U.S. retail market 
for the first time. 


The Mineral Industry of Venezuela 


By Gordon W. Koelling! 


Venezuela's index of mineral industry 
production rose less than 1 percent during 
1968. The mineral industry however, con- 
tributed approximately 28 percent to the 
country's gross national product (GNP) 
of US$9,110 million? and also provided 
between 65 and 70 percent of Government 
revenue and over 95 percent of foreign 
exchange earnings. 

The petroleum (including natural gas) 
industry accounted for about 94 percent 
of the mineral industry's 1968 contribution 
to GNP. Venezuela remained the world's 
leading petroleum exporting country and 
retained third place among the world's 
crude oil producing nations behind the 
United States and the U.S.S.R. 

Venezuela's crude oil output increased 
2 percent during 1968 primarly as a result 
of the continuing Middle East crisis and 
its effect on tanker rates and world oil 
supply patterns. Other favorable factors 
included the wide variety of crude oils 
produced in Venezuela and the country's 
stable political situation. However, reserves 
of crude oil and natural gas continued to 
decline, and production costs remained 
high in comparison with those in other 


major petroleum exporting countries. 
Antipollution regulations severely limiting 
the allowable sulfur content of fuels used 
in the Eastern United States continued to 
restrict the export of Venezuelan residual 
fuel oil to its principal market. Desulfuriza- 
tion facilities with a combined throughput 
capacity of 235,000 barrels per day were 
placed under construction during the year 
at the country's two largest refineries in 
an attempt to at least partially alleviate 
this problem. 

Most of the value of Venezuela's non- 
petroleum minerals output in 1968 was 
accounted for by iron ore. 

During the year the Mining Promotion 
Committee was formed for the purpose of 
interesting private investors in the develop- 
ment of medium-sized mining operations, 
especially those associated with gold, mag- 
nesite, asbestos, and phosphates. This com- 
mittee was made up of representatives of 
the Ministerio de Minas e Hidrocarburos 
and the Corporación Venezolana de 
Fomento. 


1 Geographer, Division of International Activities. 


here necessary, values have been conv 
from bolivares (Bs) to U.S. dollars at the rate 
of Bs4.50 = US$l. 


Table 1.—Venezuela: Salient statistics 


1964 1965 1966 1967 1968 » 

Gross national product (GNP) million US$.. 7,215 7,576 7,936 8,5165 9,110 
Mineral industry contribution to GNP........... do.... N N N NA „550 
Index of industrial produe tion (1963 = 100) 110 115 115 129 ! 126 
Index of mineral industry production do- 108 111 108 112 5 113 
Value total exports....................-. million US$.. 2,054 2,895 2,861 9,983 NA 
Value mineral commodity exports............... do.... 2,012 2,852 2,809 8,006 NA 
Value total import do.... 1,102 1,267 1,165 1,286 NA 
Value mineral commodity imports... ............ do 107 126 103 120 NA 

P Preliminary. NA Not available, 

! 8 months. 

Crude minerals only, 

! 6 months. 
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PRODUCTION 


Performance of the various sectors of 
Venezuela's mineral industry was mixed 
during 1968, and the index of mineral pro- 
duction rose only slightly. Production of 
such major items as crude oil, natural gas, 
diamonds, fertilizer materials, and salt 


increased, as did the output of some of 
the country's other mineral commodities. 
However, the production of iron ore, 
coal, and natural gas liquids declined 
significantly. 


Table 2.—Venezuela: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1964 1965 1966 1967 1968 P 
METALS 
Aluminum: metal... ⁵ð ↄ ⁵ ⁰ ² . 3,090 10, 000 
Gold, metall. troy ounces. . 83,536 23,660 r 16,900 20,000 20,600 
Iron and steel: 
Iron ore and concentrate thousand tons 15,656 17,510 17,759 17,005 16,190 
Pr 8 do 828 834 851 422 614 
Steel ingots and casting do.... r 860 r 587 r 420 564 747 
Steel semimanufactures. .............- do r 290 r 480 r 370 500 636 
NONMETALS 
Cement, hydraulic -----2------- do- 1, 850 2,112 2,114 2,248 2, 438 
Diamond: 
))) hc e ALLE eee carats.. 57,467 52,313 41,796 88,218 59,655 
Industrial... do.... 58,187 88,644 42, 903 31,409 54, 845 
z e E do.... 115,604 90,957 84,699 69,627 114,000 
Fertilizer materials 
Crude (haturab: Phosphate rock .. 6,000 16,000 80,000 60,000 
Manufactured: Nitrogenous, gross weight 2. 132, 847 94,754 114,908 185,245 151,526 
Gypsum*. o. ve ech ee eee 8 74,800 85,900 86,900 91,000 99,000 
III k ³ . a aE WA 67, 60 64, 281 44, 436 NA NA 
A ⁰⁰ ete bmi nd cms 203,000 172,000 149, 000 85,000 126, 000 
Stone; limes tone thousand tons 2,462 : , 750 2,890 ,170 
MINERAL FUELS AND RELATED MATERIALS 
Carbon Baek. 6,128 6,804 7,350 7,350 7,850 
Coal, bituminous...................-. eee 36 ,250 29,939 34,215 34, 458 30, 825 
Gas, natural: 
Gross production million cubic feet.. 1,886,800 1, 442, 456 1,457,570 1,616,014 1,634,623 
Marketed..........................- do.... 287,419 ,815 8,894 2,655 01,200 
N i as liquids: 
ndensate....... thousand 42-gallon barrels. . 1,754 1,909 1,540 1,896 1,987 
No acura gasolie- ee ess do.... 2,985 8,186 8,148 9,334 9,183 
Liquefied petroleum gases do.... 5,823 6,004 6,637 7,462 7,397 
/r ĩðüĩ do 10,512 11,099 11,320 12,692 12, 567 
Petroleum: , 
Crude oil... -222-222-220 do.... 1,241,782 1,267,602 1,280,464 1,292,876 1,319,340 
Refinery products: 
Gasoline and naphthas............ do.... 45,014 47,428 50, 662 50,244 57,326 
Keros inne do , 880 7,961 6,069 ,042 „740 
p el eee eo do 13,678 15, 805 20,451 26,183 24,791 
Distillate fuel oil................. do 71,708 71,071 70,799 67,642 67,006 
Residual fuel oil.................- do 288,951 268,080 260,617 255,991 258,839 
Lubricants... ..................- do.... 4,638 3,721 3, 746 3, 788 „199 
Asphalt and bitumen, refinery..... do.... 5,443 5,171 4,948 5,477 5, 476 
Refinery gas 0aaonaMaMnMMMMM O..-- 4,522 6,006 6,642 5,692 5,564 
Ohe Pea cd ca do 5, 786 3, 528 4, 946 4, 872 5, 496 
Fͤ⁰˙· iu. oes hee do.... 400,620 428,771 428,880 424,931 433,437 
e Estimate. P Preliminary. r Revised. NA Not available. 


! In addition to reported commodities, Venezuela is known to produce sand, gravel, and clay, but data are 


not available on the output of these items. 
? Sales. 
3 Includes refinery fuel. 
* Liquid equivalent. 
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TRADE 


Exports of mineral commodities domi- 
nated Venezuela's foreign trade during 
1966 and 1967, the latest years for which 
complete trade information is available. 
Petroleum accounted for more than 95 
percent of all minerals exported during 
these years. The United States was the 
principal destination of direct petroleum 
shipments, followed by the Netherlands 
Antilles. However, almost all of the petro- 
leum exports to the latter area consisted of 
crude and unfinished oils destined for 


Destination 


Western Hemisphere: 


Puerto Ric 


Eastern Hemisphere: 
Western Europe: 


. Economic Community 


JJͥͤĩ5ͤi ⁵ð³ -U ↄ : EE d EE 
Trinidad and Tobago ũ:ibu 
ii ⁵³ð.ſyſ i E a eL. 
Oth 


processing at two large refineries owned by 
the parent companies of Creole Petroleum 
Corp. and Cía. Shell de Venezuela, Ltd., 
Venezuela's first- and second-ranking crude 
oil producers. These refineries export their 
output and are, in a sense, an integral 
part of Venezuela's petroleum industry. 


Exports of Venezuelan petroleum from 
Venezuela and the Netherlands Antilles by 
principal areas of destination for 1966—68 
were as follows: 


Exports 
(thousand 42-gallon barrels) 


1966 1967 1968 
105,862 142,541 155,857 
55,202 56,279 68 ,618 
55,022 67,045 76, 666 
512, 485 507, 082 505, 091 
137,074 181,507 160,976 
865,145 904, 404 951, 708 
76,371 98,749 77, 196 
20, 458 29,970 28,004 
84,454 80,008 81,243 
45, , 888 39,435 81,540 
227, 166 247,557 217,983 
42,221 46,612 43,823 
269,887 294,169 261,806 
1,134,532 1,198,578 1,213,514 


Source: Republic of Venezuela. Ministry of Mines and Hydrocarbons. Monthly Bulletin, April 1969. 


High tanker rates resulting from the 
Suez Canal shutdown were partially re- 
sponsible for the 5-percent rise in exports 
to the Western Hemisphere during 1968. 
The slight decline in total petroleum ex- 


ports to the United States occurred despite 
an increase in crude oil shipments. 
Venezuelan petroleum exports lost ground 
in most major markets of the Eastern 
Hemisphere except the United Kingdom. 


Table 3.—Venezuela: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 
METALS 
Aluminum, metal, including alloys, all forms. 840 
Copper, metal, including alloys, all forms 726 
Gold, metal, unworked or partly worked. 
troy ounces 
Iron and steel: 
Ore and concentrate thousand tons.. 17,037 
Metal: 
Pig iron, ferroalloys and similar 10 
materials. 
Steel, primary form 83,802 


See footnotes at end of table. 


1967 Principal destinations, 1967 


301 
1,681 


19,290 
16,467 
79,971 
162, 600 


United States 266; United Kingdom 31. 
Mainly to Spain. 


All to West Germany. 
Mainly to United States. 
Japan 62,027; United States 17,794. 


Argentina 69,244; Mexico 62,845; 
Italy 20,499. 
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Table 3.—Venezuela: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
METALS—Continued 
Iron and steel—Cont. 
Semimanufactures: 
Hare Toda; angles, shapes, s 22 Mainly to Trinidad and Tobago. 
sections. 
Sheets and plates 568 49 Mainly to Netherlands Antilles. 
Tubes, pipes and fittings. ..... 12,896 37,899 Colombia 27,962; United States 6,701. 
Zinc, metal, including alloy 1 (1) All to Colombia. 
Other, ore and concentrate of nonferrous  ....... 2 All to Spain. 
base metals. 
NONMETALS 
Gere. uice 163,094 146,371 Surinam 45,825; Martinique 26,949. 
Clays and clay products (including all refrac- 
tory briek): 
rude clays, n.e.s.: Kaolin (china clay) 1 25 All to Italy. 
FEET Refractory (including nonclay 8 18 All to Colombia. 
rick). 
Fertilizer materials, crude: 
Nitrogenounn ss 4,967 — 
M //Ä§ĩêÜA a mv 8 D. nessun 
Gypsum and plasters. ...........-.......- 2,201 6,800 All to Netherlands Antilles. 
leri 8 10 Do. 
Magnesite.............-....-....-.....-.-. 1,001 ux: 
de OO 59,024 Japan 48,224; United States 10,800. 
Sodium compounds.......................  ......- 25 All to Netherlands Antilles. 
Stone, sand and gravel: 
pension stone, crude and partly 535 495 Mainly to Netherlands Antilles. 
worked. 
Sand and gra vel. 21 82 All to Colombia. 
Other nonmetals, n.e.s___.......--._...-.- 509 4 Netherlands Antilles 2; Jamaica 1. 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 11,852 21 All to Colombia. 
Coal and coke, including briquets..........- 70 139 Do. 
Gas hydrocarbons, natural gas liquids: 
Natural gasoline. 2,568 2,756 Netherlands Antilles 1,375; United 
thousand 42-gallon barrels. . States 761. 
P irati Mod petroleum gasses...... do 174,851 5,741 Argentina 2,862; Brazil 2,114. 
etroleum: 
Crude and partly refined do. 826,072 886,635 Netherlands Antilles 278,294; United 
States 157,198; Canada 90,696. 
Refinery products: 
Gasoline do.... 23,710 22,639 United States 5, 435; Dominican Republic 
5,163; United Kingdom 4, 170. 
Kerosinee do 550 692 Puerto Rico 313; United Kingdom 249. 
Distillate fuel oil. do 44,947 44,937 Canada 9,602; United States 8,814. 
Residual fuel oil do.... 288,687 289,294 Mainly to United States. 
Lubricants- ..............- do 3, 148 2,685 United Kingdom 1,839; Sweden 329. 
Asphalt do 3,141 3,210 Mainly to United States. 
Other. A En do.... 21,060 26,801 United States 16,594; Brazil 880. 
r Revised. 


1 Less than 14 unit. 


Source: Direccion General de Estadística y Censos Nacionales, Ministerio de Fomento, Boletin de Comercio 


e pP 1966 and 1967, Venezuela. Memoria y Cuenta, Afio 1966 y 1967. Caracas, Venezuela, March 1967 
an : 


Table 4.—Venezuela: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 


METALS 
Aluminum, metal, including alloys: 


Unwrought.................-.......- 1,755 2,694 United States 1,956; Canada 501. 
Semimanufactures_.........._-.---.-- 6,355 10,065 United Kingdom 3, 436; United States 
Antimony, metal, including alloys, all forms 38 18 Belgium-Luxembourg 5; West Ger- 
many 6. 
Chromite seen cecomaclcccnsLES Rer 2c Qn nS 2,334 2,223 United States 1,447; Philippines 646. 
Copper, metal, including alloys: 
Unwroughbi. ......2.222222292 9229 63 285 Mainly from United States. 
Semimanufactures.........-......-.-- 7,891 7,083 Chile 3,116; United States 1,358; Canada 


See footnotes at end of table. 
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Table 4.—Venezuela: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 


Si Bests eked troy ounces... 
Iron and steel: 
Ore and concentrate. 
Metal: 
Scrap 
Pig iron, ferroalloys, and similar 
materials. 
Steel, primary forms, ingots........ 


Semimanufactures: 

Bars, rods and structural 

sections. 

Universals, plates and sheets: 
edium plates and sheets, 
uncoated. 

Other coated plates and 


Other 
Lead, metal, including alloys: 
Unwrought JJ ↄ esl et as 
Semimanufacture s 


Mercur .---.-----.---- 76-pound flasks.. 


Nickel, metal, including alloys, all forms 
Platinum-group metals, troy ounces 

including alloys, all forms: Platinum. 
Silver, metal, including alloys: 


Unwrought 353 troy ounces.. 

Semimanufactur es do 
Tin, metal, including alloys: 

Unwrought... ...........- long tons 

Semimanufactures do 
Zinc, metal, including alloys: 

Unwroug )( ado ed 

Semimanufacture s 
Other: 


Ore, concentrate, and sera 
Metals, including alloys, all forms, n. e. s 


NONMETALS 
Abrasives, natural, n.e.8...............-.-- 
e ß ee necu 
Fil! ³ĩðV“. m! 


Clays and clay products (including all refrac- 
tory brick): Crude clay, n.e.s.: 
Bentonite Ela uec «˖¶“w³ͥ 


e 
Cryolite and chiolite. ...............-....- 
Diamond, industrial thousand carats.. 
Diatomite and other infusorial earths.. .... 
Fier 
Fertilizer materials, er- ide: 

Nitrogenounn ss 


BPS lla eee 
JJJJ)öôö;1ĩ y sa 


See foot notes at end of table. 


1966 


1, 064 
3 


23,776 
6,108 


8,068 
41,009 


146,610 
51,150 
14,025 

3,718 


4,665 
36,677 


74, 495 
1,283 


4,422 
122 


151 

91 
3,054 
59 , 832 
78,544 
225 

12 
5,342 
836 


10,003 


5,329 
15, 842 


62 


1967 


4,919 
57 


4,710 
8,646 


5,866 
55,309 


223,345 
69,197 
17,684 

3,081 


1,422 
24,476 


56 , 960 
811 


4,975 
280 


55 

68 
86,839 
76,961 
84,878 
314 

14 
5,129 
247 


20,689 
1,802 


199 
5,011 
8,169 
1,461 


515 


Principal sources, 1967 


West Germany 3,601; United States 965. 
Mainly from Canada. 


Mainly from United States. 
France 2,010; Italy 565; Norway 520. 


West Germany 1,778; United States 
1,225; France 818. 


Belgium-Luxembourg 23,096; West 
Germany 15,995. 


Japan 96,739; Belgium-Luxembourg 
29,394; West Germany 28,983. 

eve oe France 28,223; Canada 

4,516. 

United States 5,985; Japan 5,058; 
Canada 3,737. 

Belgium-Luxembourg 767; West Ger- 
many 679; United States 647. 

Mainly from United States. 

Belgium-Luxembourg 7,974; Japan 
5,758; West Germany 4, 347. 

United States 21,175; West Germany 
13,754; France 8, 243. 

United States 549; "West Germany 161. 


Mexico 2,274; United States 873. 

Belgium-L uxembourg 61; United King- 
dom 88; Australia 29. 

United States 17; West Germany 14; 
Italy 9. 

United Kingdom 31; United States 27. 

Mainly from West Germany. 


Ms Germany 42,508; United States 


6. 
West v nany 89,642; United States 


United Kingdom 139; Canada 76. 
United States 6; United Kingdom 5. 


Canada 1 s ERICO 1,100; United 
Kin dom 8 
Uni Sint 188; Colombia 43. 


Mainly from United States. 
Mainly from Norway. 


West Germany 146; Italy 36. 

Mainly from Canada. 

Canada 5,789; Morocco 2,878. 

United Kingdom 367; West Germany 
335; Belgium-Luxembourg 279. 

West Germany 200; France 182; United 
States 123. 


Many from United States. 


o. 
United States 7,177; Guyana 2,500. 
West Germany 817; Italy 283. 

All from United States. 
Mainly from United States. 
United States 6,204; Canada 2,008. 


iis a 17,954; West Germany 

Mainly from United States. 

France 10,000; Italy 9,800; United 
States 5, 500. 

United States 192; West Germany 161. 
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Table 4.—Venezuela: Imports of mineral commodities—Continued 


(Metric ton unless otherwise specified) 


Commodity 1966 
NONMETALS—Continued 

Fluorspar --- 3, 804 
Graphite, natural) .. 538 
Gypsum and plasters............--..-....- 126 
LIHe.. 2 d ĩ eee Ree 11 
Magnes ite... 2,914 
Mica, all form 392 
!⁵»˙§ê¹ x E D eL 406 
Sodium eom pounds 28,751 
Stone, sand and gravel: 

Dimension stone 2,835 

Crushed rock 24,514 

Sand and gravel.....................- 2,875 

Wf d.k colo ˙rw˙l ð ĩ E E 3, 506 
Tale, steat itte 2,983 
Vermiculit-eetd -.2.2.l--- 453 
Other nonmetals, n.e.8..................-. 409 

MINERAL FUELS AND RELATED MATERIALS | 

Asphalt and bitumen, natural.............. 87 
Carbon black. .........................-- 745 
Coal, all grades, including briquets. ........ 8,903 
Coke and semicoke..._...-.-.--.-..--.---- 156,327 
Petroleum refinery products: 

Gasoline. thousand 42-gallon barrels.. 40 

Kerosine............-........- do 1 

Lubri cant do 28 

Mineral jelly and waz do 21 

Other bitumen mixtures do- 72 


1 Less than 4 unit. 
? Mostly unrefined. 


1967 Principal sources, 1967 


Mainly from Mexico. 

Mainly from United States. 

United Kingdom 138; Vers States 59. 
Mainly from United Sta 

United States 1,402; N etherlands 277. 
Mainly from United States. 

Mainly from Italy. 

Mainly from United States. 


Italy 2, 289; Norway 560. 

Mainly from United States. 

United States 3, 142; Belgium-Luxem- 
bourg 1,712. 

United States 14,051; Poland 10,165. 

United States 1,7 11; Ttaly 870; N orway 


468. 
United States 144; Republic of South 
Africa 77. 


Mainly from United States. 


48 ,331 


8,462 
49,608 
6,045 


26,891 
3,437 


221 


Do. 
United States 346; canada 85. 
Mainly from United Sta 
West vi dua d 86,060; United States 


4,463 
208, 881 


Mainly from Netherlands Antilles. 
Mainly from Netherlands 
Mainly from United States. 

Do. 

Do. 


209 
1 
37 
2 
57 


Source: Dirección General de Estadística y Censos Nacionales, Ministerio de Fomento, Boletin de Comercio 


Exterior, 1966 and 1967, Venezuela. 


COMMODITY REVIEW 


METALS 


Aluminum.—In May 1968, the Ministerio 
de Minas e Hidrocarburos and Minera 
Montecristo, C.A., a privately owned Vene- 
zuelan firm, signed a contract providing 
for the geologic exploration, extraction, and 
sale of laterites with a high aluminum 
content occurring in a 2,000-hectare area 
in the State of Bolivar. This contract 
stipulated that the contractor must submit 
a detailed report, within 24 months, on 
the feasibility of extracting the bauxitic 
laterites found in the agreement area for 
use by the refractory industry. It also pro- 
vided that, should exploitation prove feasi- 
ble, the company will extract a gross 
volume of not less than 2,000 tons nor 
more than 6,000 tons of laterite per year. 
The contractor may only sell the mineral 
to national enterprises that produce re- 


fractory materials and other industrial or 
trade products. 


Gold. 


ate the gold reserves in the State of Bolívar 
were in progress during 1968. A technical 
and financial aid program was also being 
implemented to aid small mines in the 
El Callac and El Dorado areas of the same 
State. The Government signed a contract 
with the Mowac Co. of Canada for the 
exploitation of the principal gold deposits 
at El Callao. These deposits were once 
worked on a large scale but operations 
gradually declined after World War II as 
the result of rising costs, and all significant 
activity was halted in the early 1950's. 


Iron and Steel.—The production of iron 
ore declined almost 5 percent during 1968 
as a result of increased competition in 
West European export markets from new 
sources of ore in Africa which had lower 
production costs and a transportation ad- 
vantage. Almost all of Venezuela's output 
was accounted for by the Orinoco Mining 
Co., a subsidiary of United States Steel 
Corp., which produced 12.9 million tons 
and Iron Mines Co. of Venezuela, a sub- 
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sidiary of Bethlehem Steel Corp., which 
produced 2.9 million tons. Most of the 
country's iron ore production was exported, 
and all domestic consumption was ac- 
counted for by Siderürgica del Orinoco, 
S.A. (SIDOR), a subsidiary of the Gov- 
ernment-owned Corporación Venezolana de 
Guayana (C.V.G.). 

Orinoco Mining initiated construction 
during 1968 on a 1-million-ton-per-year 
iron-ore briquetting plant at Puerto Ordaz. 
This plant will use a natural gas reduc- 
tion process to upgrade ore to an average 
86.5-percent iron content. The Export 
Import Bank was financing 60 percent of 
the cost of this plant which was estimated 
to exceed $50 million. 

In July 1968, the Ministerio de Minas 
e Hidrocarburos signed a contract with a 
group of companies for a study to deter- 
mine the feasibility of exploiting the San 
Isidro iron-ore deposits in the Sierra 
Imataca. Companies comprising the con- 
tract group were Wells Overseas, Ltd., of 
Canada, Ensid and Compagnie Industrielle 
des Travaux of France, and Phillip Brothers 
of the United States. The contract stipu- 
lated that the study consider a target pro- 
duction rate of 4.5 million tons of iron ore 
per year. According to an evaluation made 
by the Ministerio, the San Isidro deposits 
contain reserves totaling 350 million tons 
of ore with an average iron content of 64 
percent. 

Venezuela's output of pig iron, which 
was produced exclusively by SIDOR, in- 
creased 45 percent during 1968. The out- 
put of crude steel (ingots and castings) 
and semimanufactures, which rose 32 and 
27 percent, respectively, was also accounted 
for primarily by SIDOR with small quan- 
tities being produced by  Siderürgica 
Venezolana, S.A. (SIVENSA), a private 
company. 

Contracts were awarded during the year 
for the purchase of several new units for 
SIDOR's Ciudad Guayana steel mill. 
Among these units were an $800,000 
scarfing machine bought from Union Car- 
bide Co. and two soaking pits, with a daily 
capacity of 125 tons each, purchased from 
the Rust Furnace Co., a division of Litton 
Industries. An award for a $2.5 million 
oxygen unit went to the Air Reduction 
Co., Inc. (Airco), of New York. 

In late 1968 SIDOR issued an invitation 
for bids on the supply, installation, and 
preliminary operation of the equipment 
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for its planned expansion into flat products 
manufacture. The interested firms or groups 
ruled qualified to bid were a Japanese 
consortium, Davy and United Engineering 
Co., Ltd., of the United Kingdom, a 
Belgium/German consortium, and a U.S. 
consortium consisting of United Engineer- 
ing and Foundry Co. and Wean Industries, 
Inc. A deadline of June 1969 was set for 
these bids. 


Nickel.—A study of the feasibility of 
developing the nickel deposits at Loma de 
Hierro in the State of Aragua was com- 
pleted during the first half of 1968. This 
survey, performed by Société Le Nickel, a 
French company, confirmed the presence of 
reserves totaling 40 million tons of ore with 
a nickel content averaging 1.58 percent. 
It also indicated promising prospects for 
commercial exploitation of these deposits. 


Other Metals.— Early in 1968 the 
Ministerio de Minas e Hidrocarburos an- 
nounced the discovery of extensive deposits 
of several metallic minerals in various parts 
of the country. Tin was found near Monte 
Carmelo, Caucagua, Timotes, Barquisimeto, 
Chacon, and Altagracia de Orituco. Indica- 
tions of tungsten and silver were also 
found in the same areas. Copper was dis- 
covered in the State of Aragua, and man- 
ganese deposits were found near Upata. 


NONMETALS 


Fertilizer Materials. Work commenced 
during 1968 on the expansion of chemical 
fertilizer facilities at Morón. The am- 
monia output capacity of this plant, owned 
by Instituto Venezolano de Petroquímica 
(I.V.P.), the national petrochemical com- 
pany, was to be expanded from 120,000 
tons per year to 200,000 tons annually 
as a result of this project. Construction of 
the new ammonia facilities was being 
carried out by Mitsubishi Heavy Indus- 
tries, Ltd., of Japan. 

Civil works construction was initiated 
in June 1968 at the site of a planned 
petrochemicals complex at El Tablazo near 
Lake Maracaibo. The first petrochemical 
facility to be erected there will be the 
ammonia plant of Venezolana de Nitrogeno, 
a joint venture owned 50 percent by I.V.P., 
30 percent by International Development 
and Investment, a U.S. and European con- 
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sortium, and 20 percent by Petroquimica 
Atlantico of Colombia. This plant will have 
a capacity to produce 1,800 tons of am- 
monia and 1,400 tons of urea daily. 

During May 1968, the Government 
signed an agreement for the construction 
of an ammonia plant at Bajo Grande with 
Venezuelan Sun Oil Co., I.V.P., Vene- 
zuelan Atlantic Refining Co., Texaco 
Maracaibo, Inc., and Texaco Seaboard, 
Inc. All of these companies hold a 23.6- 
percent interest in the project except 
Texaco Seaboard, Inc., which has an in- 
terest of only 5.6 percent. This plant will 
have a capacity of 1,500 tons of ammonia 
per day and will cost approximately $45 
million. 


Magnesite.—The Venezuelan Develop- 
ment Corp. (C.V.F.) awarded a $90,000 
contract to Prospection, Ltd., of Canada, 
to examine the feasibility of mining the 
Loma de Guerra magnesite deposits on 
Margarita Island off Venezuela's northern 
coast. On the basis of a recent survey, 
C.V.F. estimated recoverable reserves of 
5 million tons of raw magnesium carbonate 
at Loma de Guerra. At least two U.S. 
firms, A.P. Green Refractories and J. E. 
Baker Co., have indicated an interest in 
participating in the exploitation of these 
deposits. 
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MINERAL FUELS 


Coal.—The output of coal declined 
almost 11 percent during 1968. Almost all 
production was from the State of Táchira 
where C.A. Minas de Carbón de Lobatera 
continued to be the principal producing 
company. No development work was per- 
formed at the Naricual coal mines despite 
a Government commission's recommenda- 
tion that they be reactivated. 


Petroleum and Natural Gas.—Crude oil 
production rose 2 percent to 3,604,754 
barrels per day in 1968. Most of this in- 
crease was accounted for by the growing 
output of medium crudes (22.1? to 30° 
API) although small gains were also regis- 
tered by the production of light crudes 
(over 30° API). The output of heavy 
crudes (under 22.1° API) declined slightly. 
Companies owned by U.S. firms produced 
almost 74 percent of the total 1968 output 
with Creole Petroleum Corp., a subsidiary 
of Standard Oil Co. (New Jersey), alone 
accounting for 42 percent. 

Natural gas production increased ap- 
proximately 1 percent to 4,466 million 
cubic feet per day during 1968. Over 98 
percent of the natural gas produced was 
from oilfields. Output of natural gas liquids 
declined slightly in conjunction with a 
decrease in the quantity of natural gas run 
to natural gas processing plants. 


Table 5.—Venezuela: Salient statistics of the petroleum and natural gas industry 


1966 1967 1968 
Crude oil: 
Production. ................. thousand 42-gallon barrels. . 1,230,464 1,292,876 1,319,340 
Processed at refineries... ... 2 22 LL. Lll... do.... 428,382 425, 532 484, 032 
J/%%·ͤ ³ ˙AAAͥͥͥã6] 8 do- 826, 072 886, 635 898,499 
Natural gas: 
Production million cubic feet.. 1, 1525 570 1,616,014 1,634,623 
TESEN CERES bc ⁰y ERA RE do.... 02,877 119,329 125,332 
Producers’ fuel do 189 „739 145, 886 148,464 
Shrinkage due to extraction of natural gas liquids... do 21,789 : 27,404 
Field intec tion do- 652, 435 700, 650 738,189 
Flared or otherwise los do.... 541, 230 622, 709 595,234 
Natural gas liquids: 
pen See cuca eG alent thousand 42-gallon barrels.. 11,320 12,692 12,567 
JJ! oo ee dl D EE ee do.... 7,414 8,497 NA 
Refinery products: 
finery output / do 428,880 424,931 433,497 
Consumption do 65, 574 66,768 70,888 
International bunker do.... 19,605 19,801 20,380 
JJ/õ·Ü eet qi eat 8 do.... 335,243 340, 258 384,360 


NA Not available. 
1 Includes refinery fuel. 


Source: Ministerio de Minas e Hidrocarburos, Venezuela. Memoria y Cuenta, Afio 1967. Caracas, Venezuela, 


March 1969. 
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Proved reserves of crude oil declined for 
the third consecutive year, dropping 283 
million barrels to a reported total of 15,674 
million barrels at yearend 1968. Gas re- 
serves, which also continued to decline, 
totaled 26,584 billion cubic feet as of the 
same date, 1,247 billion cubic feet less 
than at yearend 1967. These decreases 
were primarily a reflection of the relatively 
low level of exploratory activity. Geologic 
and geophysical exploration and explora- 
tory development, and injection drilling 
activities were as follows: 


1966 1967 1968 
Geologic and geophysical 
exploration: 
logic surveying 
party months 5.8 4.2 8.5 
Gravimetric surveying 
party months 0.5 
Magnetic surveying 
party months 0.5 
Seismic surveying 
party months 8.3 5.6 9.2 
Structural drilling 
party months 5.5 5.1 5.0 
Total........ do.... 19.6 14.9 18.7 
Drilling: 
Wells drilled: 
Exploratory: 
Oil. number 58 r 44 74 
Dry....do.... 82 r 91 26 
Subtotal 
number 90 r 75 100 
Development: 
Oil..... do.... 290 232 824 
Dry....do.... 14 11 14 
Subtotal 
number 304 243 888 
Injection do 9 8 9 
Total do 408 826 447 
Footage drilled 


thousand feet. 72,0247 2,448 3,487 


Source: Ministerio de Minas e Hidrocarburos, 
Venezuela. Memoria y Cuenta, Ano 1966, 1967, y 
1968. Caracas, Venezuela, March 1967, March 1968, 
and March 1969. 


During the early part of 1968, the 
Government oil company, Corporación 
Venezolano del Petróleo (C.V.P.), awarded 
a contract to Degolyer and McNaughten, 
a U.S. company, for a geologic study of 
natural gas possibilities in Eastern Vene- 
zuela. The Philadelphia, Pa. public gas 
service, which has been studying the feasi- 
bility of importing liquefied natural gas 
from Venezuela, agreed to purchase the 
results of this survey. 

During March 1968, C.V.P. announced 
the minimum conditions for service contract 
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tenders covering approximately 250,000 
hectares in the southern part of Lake 
Maracaibo. These conditions specified that 
C.V.P. was to receive (1) at least 10 
percent of any crude oil found, at cost; 
(2) the right to dispose of all natural 
gas produced and not used by the con- 
tractor for conservation and oil recovery 
(this extra gas to be delivered to C.V.P. 
at no other cost than that already charged 
to oil production); (3) authority in con- 
junction with the contractor jointly to set 
the price at which export oil can be sold; 
(4) authority to alternate with the con- 
tractor in deciding which parcels of an 
individual block are to be developed once 
commercial oil is found; (5) the right to 
obtain financial participation in the opera- 
tions as additional compensation for its 
activities; (6) payment equivalent to 5 
percent of the royalty for the concept of 
depletion. The minimum conditions also 
stipulated that, in analyzing offers, C.V.P. 
would take into account special advantages 
offered such as bonuses, a right to obtain 
an equity stake in any company set up by 
the contractor under the service contract, 
participation in operations outside of the 
country, and other special inducements. 

In July 1968, C.V.P. received bids for 
contracts covering the southern Lake 
Maracaibo area from 11 companies or 
groups of companies. Of the total of 17 
firms involved, 11 were  U.S.-owned. 
Negotiations with respect to these offers 
were in progress at yearend. 

The capacity of natural gas injection 
facilities was raised by 314 million cubic 
feet per day to a total of 3,398 million 
cubic feet daily in 1968. Gas injection dur- 
ing the year was at an average rate of 
2,082 million cubic feet per day. Water 
injection capacity was increased 192,000 
barrels daily to a total of 1,314,000 barrels 
per day by yearend 1968, and the average 
daily injection rate during the year was 
898,000 barrels. 

Venezuela's refineries processed almost 
33 percent of the country's crude oil out- 
put during 1968 when refinery throughput 
averaged 1,186,000 barrels per day. Refinery 
output increased approximately 2 percent 
to 1,184,000 barrels per day in 1968. This 
was about 88 percent of rated capacity 
which was raised only 1 percent during 
the year. This small increase in capacity 
was accounted for by a 7,000-barrel-per- 
day expansion of the Mobil Oil Co. de 
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Venezuela refinery at El Palito and a 
5,000-barrel-per-day expansion of the 
Creole Petroleum Corp. plant at Amuay. 

Construction was initiated during 1968 
on desulfurization projects at the Amuay 
refinery and at the Cía. Shell de Venezuela, 
Ltd., refinery at Cardón. Desulfurization 
facilities under construction at Amuay will 
be able to process 185,000 barrels of high- 
sulfur residual fuel oil daily, and those at 
Cardón will have a throughput capacity of 
50,000 barrels per day. Both plants will use 
a hydrogen process with natural gas from 
oilfields in the Lake Maracaibo area pro- 
viding the feedstock for the necessary 
hydrogen. 

In October 1968, C.V.P. and I.V.P. 
requested offers for the formation of a 
joint Government-private enterprise for the 
construction and operation of a 140,000- 
barrel-per-day refinery. This request speci- 
fied that: (1) C.V.P. and I.V.P. combined 
capital holdings in the company were to 
total at least 51 percent; (2) the contract 
was to be for 20 years with reversion to the 
Government of all assets at the end of that 
time; (3) C.V.P. was to supply the heavy 
crude oils to be processed; (4) C.V.P. and 
I.V.P. were to have preferred access to the 
refinery's output. 

A total 381 kilometers of petroleum and 
natural gas pipelines was placed in service 
during 1968. Data on the length of pipe- 
lines in operation at yearend were as 
follows: 


Type of line Total length 
(kilometers) 
Crude oil: 

rUnkocesneciec ou D EE 3,574 
Secondary...................- 2,832 
Subtotal...................- 6,406 
Refined products. ................. 483 
Natural gas...............-..---.- 2.275 
CCC 9,164 


Source: Ministerio de Minas e Hidrocarburos, 
1 Memoria y Cuenta, Ano 1968, March 


In May 1968, Venezuelan Atlantic 
Transmission Corp., a subsidiary of Vene- 
zuelan Atlantic Refining Co., agreed to 
transfer its natural gas pipeline network 
and other facilities located in the States of 
Carabobo and Guárico to C. V. P. in 1970, 
without charge. In return, C.V.P. agreed 
to deliver 110 million cubic feet of gas per 
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day to Venezuelan Atlantic Transmission 
Corp., at the best market price available, 
until the transfer is completed. 

C.V.P. awarded a contract for the con- 
struction of a 230-kilometer natural gas 
pipeline from Anaco to Puerto Ordaz in 
December 1968. This line is to supply gas 
to Orinoco Mining Co.’s iron-ore process- 
ing plant under construction at Puerto 
Ordaz. 

Two important natural gas pipeline 
projects received government approval dur- 
ing 1968. The longest of these pipelines 
is to be constructed by Creole Petroleum 
Corp. to supply natural gas from Ulé in 
the northeastern Lake Maracaibo area to 
desulfurization facilities under construction 
at the Amuay refinery and on the island 
of Aruba in the Netherlands Antilles. This 
line will be 238 kilometers in length and 
have a capacity of 165 million cubic feet 
per day. The other natural gas pipeline 
approved for construction is to be built 
jointly by C.V.P. and Cía. Shell de Vene- 
zuela, Ltd., and will connect a gas com- 
presion plant in the center of Lake 
Maracaibo to the El Tablazo petrochemicals 
complex and the La Paz-Cardón gas trans- 
mission line. Length of the new line is to 
be 106 kilometers, and it will have a maxi- 
mum capacity of 275 million cubic feet 
per day. 

The expansion of Venezuela's petro- 
chemicals industry continued to be viewed 
by the Government as an important means 
of diversifying the country's economy, and 
construction or planning was in progress 
on several petrochemical projects in addi- 
tion to those summarized previously under 
“Fertilizer Materials." 

Construction neared completion at year- 
end 1968 on dodecyl-benzene and phthalic 
anhydride plants in Valencia. The dodecyl- 
benzene plant, which will have an annual 
capacity of 15,000 tons, was being built 
by Química Venoco, a company owned 
55 percent by private Venezuelan investors 
and 15 percent each by Phillips Investment 
Corp. Inversiones Shell, and  LV.P. 
Oxidaciones Orgánica, owned primarily by 
Venezuelan private investors, was erecting 
the phthalic anhydride plant which was to 
have a capacity of 4,500 tons per year. 

Project details for a 50,000-ton-per-year, 
low-density polyethylene plant planned for 
the El Tablazo petrochemicals complex 
were still being negotiated at yearend. This 
plant is to be built by Unicar Petroquímica, 
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C.A., which is owned 60 percent by Union hydrocarbons, was canceled due to financ- 
Carbide Corp. and 40 percent by I.V.P. ing difficulties. The plant was to have been 

A project involving the construction of built by Química Carabobo, C.A., a joint 
a plant at Morón to produce ammonium enterprise involving Allied Chemical Corp. 
sulfate, hydrofluoric acid, and fluorinated and I.V.P. 


Table 6.—Venezuela: Distribution of landholdings, crude oil production, 
and refining capacity by companies, 1968 


Refining 
Conces- capacity 
sions ! and Crude oil as of 
Principal Nationality assigna- production Dec. 31, 
Company ownership or of tions? as of (thousand 1968 
affiliation ownership Dec. 31, 42-gallon (thousand 
1968 barrels) 42-gallon 
(hectares) barrels 
daily) 
PRIVATE 
Caracas Petroleum, S.A. Ultramar Co., Ltd.... British. .......... 29,883 24224 ---- 
Chevron Oil Co. de Standard Oil Co. of United States 135,157 19, 676 62 
Venezuela, S. A. California. 
A ned de Venezuela, Royal Dutch/Shell British / Dutch 318, 131 837,654 414 
td. roup. 
Cía Espanola de Cía. Española de Spanish. ........- 10.548. 2.222.282 peDsi5uRC 
Petroleos, S.A. Petroleos, S.A. 
Continental Oil Co. of Continental Oil Co... United States 797 4,909 ......... 
Venezuela. 
Coro Petroleum Co Texaco Inge sac di e Leste 70,865 4,130 ......... 
Creole Petroleum Corp.. Standard Oil Co. 7 atis 651,833 552,570 544 
(New Jersey). 
terna onal Petroleum do e cric cu 6.198. c: d ezlgs 
O., Ltd. 
King Mill Oil Co., C. A.. King Mill Oil Co EEIE o a es ce rr auaa 
n Grande Oil Co., Gulf Oil Cord e ue 600,227 145,303 
Mito Juan Concesionaria Venezuelan investors Venezuelan /// AA wise 
de Hidrocarburos. 
Mobil Oil Co. de Mobil Oil Corp United States 156,159 45,372 97 
Venezuela. 
Pan American Standard Oil Co. e cir 5. 500 «24255006 A 
Venezuelan Oil Co. (Indiana). 
Phillips Petroleum Co... Phillips Petroleum Co. ....do........... 45,470 20,456 4 
Signal Oil and Gas of Signal Companies, Ine. do 7,892 . 
Venezuela. 
Sintel Venezuelan Oil Sinclair Oil Corp 25 d ce oe ea 166,647 24,102 43 
o. 
Sociedad Anónima Texaco Inc. and United States/ 63,026 55 lesse 
Petrolera Las Ultramar Co., Ltd. British. 
Mercedes (PETMER). 
Eon Petroleum Co., Kirby Petroleum Co United States 60,167 1,367 2icecceud 
Texaco Maracaibo, Inc.. Texaco Inc.......... ee 3,147 85,429 ......... 
Texas Petroleum Co.... ....do.............- „„ bu 155,260 25,704 10 
Venezuelan American Atlantic Richfield Co,, doo Bal- Lozelte. ccs seers 
Independent Oil Pro- Sun Oil Co., 
ducers Association, Inc. Texaco Inc. 
Venezuelan Atlantic Atlantic Richfield Co do 2 /// metes 
Refining Co. 
Venezuelan Gulf Gulf Oil Corp rr ⁵⁵⁰ . ilerum un 159 
Refining Co. 
Venezuelan Sun Oil Co Sun Oil COOOo x eh MAO eS aes Sat ales ie 20,000 88,5066 
Total private companies 2,542,499 1,313, 151 1,333 
Venezuelan Government 
Corporacion Venezolano de Petróleo (C.V.P.)__...----.------------- 699,247 6,189 16 
Grand total... oe cani ⁵ð / ³ ͤ A ud i eus 9,241,746 1,319,340 1,349 


1 To private companies. 
2 To the Government. 


dcr Dd de Minas e Hidrocarburos, Venezuela. Memoria y Cuenta, Afio 1968, Caracas, Venezuela, 
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The Mineral Industry of Yugoslavia 


By Roman V. Sondermayer ! 


During 1968 Yugoslavia remained one 
of Europe's leading producers of nonferrous 
ores and metals. Bauxite, chromite, and 
ores of antimony, copper, silver, and zinc 
and nonmetals such as barite, feldspar, 
magnesite, and pyrite were among impor- 
tant minerals produced. Mineral fuels in- 
cluded modest quantities of coals (mostly 
lignite), crude oil, and natural gas. Power 
shortages, among other factors, adversely 
influenced mineral production. 

The mineral industry contributed close 
to 17 percent to the gross national product 
of Yugoslavia and employed about 6 per- 
cent of the total work force in 1968. 
Although a significant exporter of minerals, 
Yugoslavia had a negative trade balance in 
mineral commodities during 1967, the last 
year for which trade data are available. 
A similar trade deficit may have existed 


in 1968 as no significant changes in mineral 
trade were expected. 

New economic measures imposed by the 
Government requires consolidation of oper- 
ating mines and increased productivity, 
and closing of small mines. Limitations on 
investments slowed down opening of new 
mines and construction of new plants for 
processing minerals, but on the other hand 
resulted in better utilization of existing 
facilities. 

The principal events in the mineral in- 
dustry were agreements with the French 
company Pechiney to build an aluminum 
plant at Titograd and an alumina plant 
at Mostar; completion of two refineries at 
Novi Sad and Pancevo complemented with 
the reconstruction of the refinery near 
Bosanski Brod; and mergers of coal mines 
in Bosnia. 


PRODUCTION 


During 1968 the policy of tight invest- 
ments continued. Consequently, to main- 
tain or increase mineral output producers 
directed their efforts toward better utiliza- 
tion of existing facilities rather than con- 
struction of new ores. The closing of 
unprofitable mines and the conversion to 
opencast mining whenever possible was 
common. Mechanization both underground 
and open cast mines proceeded at a more 
rapid pace than in 1967. Exceptionally 
high productivity per loader was obtained 
at the Majdanpek open pit, where about 
12,500 tons of ore and waste was handled 
in single 8-hour shift with one 9 yard 
loader. In spite of high productivity at 
open cast copper mines, productivity per 


man-shift of Yugoslav miners was lower 
than productivity of miners in Western 
Europe. 

Petroleum exploration, production, and 
refining, although modest by world stand- 
ards, were generally performed by modern 
and efficient methods. All three primary 
methods of oil production (flowing, pump- 
ing, and gas lifting) were used and second- 
ary recovery methods (repressuring and 
waterflooding) were employed at older 
fields in Yugoslavia. Chemical and hy- 
draulic methods for stimulation of crude oil 
production were widely used during 1968. 


1 Foreign mineral specialist, Division of Inter- 
national Activities. 
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Table 1.—Yugoslavia: Production of selected mineral and metal commodities ! 


(Metric tons unless otherwise specified) 


Commodity 1964 
METALS 
Aluminum: 
Bauxite, gross weight... thousand tons 1,293 
Alumina, gross weight.................- 87,912 
Metal, including secondary. ...........- 84,763 
Antimony: 
Mine output, metal content............. NA 
Metal (reguluss ))) 2,729 
Bismuth, metal 0 84 
Cadmium, metal 2 ... ..... 2. LL... -- 41 
Chromium, chromite, gross weight 88,858 
Copper: 
Mine output, metal content 63,184 
Blister including secondary ............- 51,716 
Refined (electrolytic): 
PIMGEY ose ee 8 
Secondary /// 51,941 
e eaea troy ounces.. 106,778 
Iron and steel: 
Iron ore and concentrate. .thousand tons. . 2,307 
Pig ron ees do.... 1,026 
Ferroalloys, all types do 50 
Steel ingots and eastings do- 1,677 
3 Ld nue ee en are do- 1,204 
Mine output, metal content of ore 113, 105 
Metal: 


Smelter, crude, including secondary... 117, 224 


Refined, including secondary ,085 
Manganese, ore and concentrate, gross weight. 7,784 
Mercury 76-pound flasks.. 17,318 
Selenium, elemental. ............ kilograms. - 8,828 


Silver ? metal, including secondary 


Pin thousand troy ounces.. 4,037 
e: 
Mine output, metal content 91, 801 
Metal, including secondary. ............ 44,512 
NONMETALS 
Asbestoss 8,419 
BFC ³ðVAAA %⅛ð—s ⁵ðͤ K e is 101, 670 
Cement, hydraulic thousand tons 8,03 
Clays, fire clay: 
)%%%%%C%ö§ôöꝛ ee ee 232,354 
Bl 8 43,520 
Feldspar, crude. .........................- 93,794 
Fertilizer materials, manufactured: 
Nitrogenous: 
ross weight. ..... thousand tons 421 
Nitrogen content do.... 84 
Phosphatic: 
ross weight do 968 
P2Os content 59 do- 160 
Gypsum: 
.. è eee es 154,739 
, occ te eee Soo ce 44,314 
Lime: 
Quicklime..............- thousand tons. . 907 
Hydrated lime do.... 129 
Magnesite 
Crude... ot toe eee eu 497 ,420 
Sihtered o du Se ee ee ts 177 , 933 
Caustic calcined......................- 82,068 
Mica, all grades kilograms.. 11,666 
Pyrites: 
Gross weight 427, 802 
Sulfur content 179,677 
Quartz, quartzite, and glass sand 
thousand tons NA 
Salt: 
f xm WER eO. 52, 748 
FEI 88 131,230 
Stone, sand and gravel: 
Gravel and sand, excluding glass sand 
: thousand cubic meters. . 4,997 
Dimension stone and marble facing 
square meters.. 317,705 


See footnotes at end of table. 


1965 


1,574 
95,424 
41,318 


3,969 
2, 768 
88 


41 
79,851 
62,551 
56,919 


56,354 
103,911 


2,504 
1,115 

60 
1,769 
1,188 


106,251 


116,166 
101,576 
8,097 
16,419 
7,911 


4,148 
91,819 
46,065 


9,608 
97,110 
8,108 


245,080 


46,590 
55, 985 


461 
92 


801 
132 


167.204 
40, 260 


1,118 
166 
525,941 
195, 880 
28, 168 
53,890 


406 ,773 
170, 845 


588 
40,338 
133,241 
5,063 
301 ,988 


1966 


1,887 
95,299 
42,022 


8,607 
2, 645 
108 

41 
54,211 


62,222 
71,841 


49, 068 
18,852 
84,942 


2,493 
1,148 
T4 


1,867 
1,226 


102,600 
r 111,928 


85,241 
51,089 


7,630 
80,189 


, 


247 ,244 
46,314 
41,570 


499 
100 


1,012 
167 


168 ,694 
40,968 


1,138 
190 
526, 685 
188,807 
29,631 
54, 630 


378,184 
158,816 


605 

34, 283 
130,221 
5,453 
385,496 


1967 


2,181 
r 101,408 
44,574 


r 63,152 
76, 707 


50, 685 
15, 554 
68, 064 


2,580 
1,177 
79 


1,882 
1,176 


r 108,079 


r 101,890 
r 98,805 
9,821 
15,890 

r 4,644 


8,076 

r 90,017 
53,188 
9,021 

r 84,478 
,913 


r 168,004 
r 84,667 
86,996 


r 505 
101 


r 1,235 
204 


r 170,925 
43,747 


1. 199 
r 258 


424, 762 
r 194,516 
r 17,807 
118,659 


r 424,648 
178,352 


629 

r 40,776 
127,656 
6,092 
305,527 


1968» 


2,072 
* 102,000 
48,080 


e 64,000 
e 77,000 


59,421 
10, 638 
NA 
2,120 
1,201 
85 


1,997 
1,510 


e 110,000 
e 104,000 
94,833 
NA 
14,794 
NA 
2,577 


e 100,000 
78, 978 


10,393 

e 86,000 

8,765 

e 170,000 
e 85,000 

e 85,000 


661 
182 


1,072 
172 


e 171,000 
e 44,000 


e 1,200 
e 260 


400,316 
156,301 
NA 


NA 


274,000 
115,000 


NA 
| 179.000 


NA 
NA 
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Table 1.—Yugoslavia: Production of selected mineral and metal commodities '—Continued 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 v 
MINERAL FUELS AND RELATED MATERIALS 
al F ee ener ere ⁰ cp 4,907 5,099 6,560 r 12,428 e 12,500 
oal: 
Bituminous............- thousand tons 1,262 1,169 1,150 908 885 
Brooccg‚ ----- -nM do.... 10,716 10,509 10,079 9,023 9,508 
por Eee m EEEuae do.... 17,584 18,279 18,080 16, 535 16,389 
oke: 
Metallurgical.................-- do.... 1,089 1,153 1,165 r1,157 
Bree dE do 70 100 62 r 62 1,233 
Gaswor kk kk do 17 14 11 1 7 
pue briquets, all grades 3, 963 22, 667 23,215 23,909 24,000 
88: 
Manufactured (city gas only) 
million cubic feet. . 2,144 2,263 2,212 2,413 NA 
Natural, gross production do.... 10,224 12,317 14,207 16,318 20,615 
Petroleum: 
Crude oil............... thousand tons 1,799 2,0683 2,222 2,374 2,494 
Refinery products: 
as0line................... 98 385 546 788 886 985 
Kerosine and jet fuels... .... do.... 98 82 94 94 119 
Distillate fuel oilis do.... 701 890 1,142 1,389 1,880 
Residual fuel oils... do.... 683 1,148 1,764 1,816 1,847 
Lubricants -------- do 126 134 160 r 138 108 
Asphalt and bitumen including nat- 
C anE thousand tons 151 112 140 r 171 245 
White spirits 16,084 15,619 16,288 16,870 17,871 


e Estimated. P Preliminary. r Revised. 

! In addition, Yugoslavia produced in 1968 bentonite, germanium, kaolin, liquefied and blast furnace gases, 
and petroleum coke but statistics were not available. 

? All as byproduct of lead and zinc production. 

3 Most as 5 of copper production. 

* Calculated on basis of 20 percent N content as reported in source material. 

5 Calculated on basis of 16.5 percent PzOs content as reported in source material. 


TRADE 


Data on Yugoslavia's 1968 foreign trade West Germany was the largest importer 
were not available for inclusion in this of Yugoslavia's minerals and the U.S.S.R. 
chapter. However, the share of minerals in the largest supplier. Value of mineral ex- 
relation to total trade was believed to be ports to West Germany in 1967 totaled 
similar to that of 1966 and 1967 which is $26.1 million and imports from the U.S.S.R. 


as follows: in the same year totaled $72.1 million. 
UTRUM UT Nue o Nonferrous metals were the largest com- 
(million dollars) modity group among Yugoslavia's mineral 
Mineral Total exports during 1967. Iron and steel prod- 
commodity ^ commodity ucts accounted for the largest part of the 
trade trade countrys 1967 mineral imports ($137.6 
Exports: milion) followed by petroleum and its 
1966. ......... 204.1 1,220.1 Whi 
lug] 000 282.1 1.2516 products (859.1 million). 
Imports: 
1986068 366.4 1,575.4 
o eae ve 380.4 1,707.8 
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Table 2.—Yugoslavia Exports of selected mineral commodities 


(Metric tons unless otherwise specified) 


806 
Commodity 
METALS 
Aluminum: 
Bauxite..............- thousand tons 


Oxide and hydroxide (alumina only) 
Metal, moves alloys: 
Unwrought JJ 8 
Semimanufactures 
Antimony metal, including alloys, all forms 
Bismuth metal, including alloys, all forms 
Cadmium metal, including alloys, all forms. . 
Chromium, chromite, concentrates.......... 
Copper: metal, ul alloys: 
Scrap and filin 
Unwrought (electrolytic only 
Semimanufactu res 


Iron and steel: 
Ore and concentrate, except roasted 


pyri 
Roasted ‘pyrite a acess mie 8 
h 
Pig iron, ferroalloys and similar 
materials. 
Steel, primary forms (blooms, 
billets, slabs 
Semimanufactures: 
Bars, rods, shapes, sections 


Universal plates and sheets 
Hoop and strip 
Rails and accessories 33 
Wire (excluding wire rods) 


Tubes, pipes and fittings. ..... 


Castings and forgings, rough... 


Lead, metal including alloys: 
Unwrought (all kinds) )) 


Semimanufacture s 
Manganese, ore and concentrate 
Mercury 76-pound flasks . 


Nickel, metal, including alloys, scrap........ 
oo group metals, kilograms. . 
TP es re elementall do- 


Silver, metal, including alloys, all forms 


Titanium, including alloys, all form 


Zinc: 


Made- includin 


alloys: 
Powder an 


flakes. ..............- 


1966 


1,492 
13,020 


179 


9,883 
82,886 


1,942 


67,840 
18,787 
560 
87,800 
6,176 
88,694 


10,888 


1,723 
47, 883 


143, 132 


46, 128 


1967 


1,813 
11,568 


42,355 


116,084 


10,042 


98,030 
15,591 

779 
38 ,020 
12,866 
79,878 


9,018 


14,678 


60 
237 
4,735 


81 
54 


2 ,836 
1,228 


2,992 
5,218 
1,659 


1,660 
45,028 


143,874 


18,472 


Principal destinations, 1967 


U. p .R. 7 West Germany 587; 
Austria 7 612 Hungary 2, 798. 


Italy 99; West Germany 56. 

Italy 8, 306; Colombia 2,900. 

United. States 5,423; Poland 3,155. 
United States 949; Poland 515. 

dr 8 33; United Kingdom 12. 
All to Czechoslovakia. 


All to Italy. 

United States 1,400. 

U.S.S.R. 5,166; Ttaly 4,824; United 
States 8 468. 


All to Rumania. 
All to Austria. 


Italy 82,958; West Germany 6, 674. 
Japan 64,174; United States 19, 565. 


Italy 10,039. 


U.S. 10536 42,287; Italy 11,620; Poland 


26. 
Italy 6,817; West Germany 4, 755; 
Albania 2 „725. 
Rumania 300: Italy 265. 
Rumania 31, 139; Italy 5,8983. 
uan 8,476; Burma 2,997; Switzerland 


East Germany 18,775; Czechoslovakia 
10,142; Tanzania 9,196; Italy 8,037. 

Poland 8, ,090; East Germany 8,026; 
West Germany 1,598. 


United States 27,204; U.S.S.R. 10,741; 
Austria 7,459. 

Italy 897; United Kingdom 327. 

All to U.S.S.R. 

United States 5,716; United Kingdom 
$ ,182; U. S. S. R. 2 900; West Germany 


West Germany 27; United Kingdom 20; 
Austria 13. 
Netherlands 102; Switzerland 95. 


uw Germany, 8,088; United Kingdom 


West Seen 77. 
All to Netherlands. 


Italy 1,518; Poland 1, 317. 
Rumania 815; Italy 213. 


Czechoslovakia 1,841; West Germany 
790; Austria 860. 

United Kingdom 1,829; Italy 1,628; 
Czechoslovakia 1 ,020. 

West Germany 3 421; France 2, 016. 


United States 1, 596. 
U. S. S. R. 23,259; Hungary 12, 651. 


Kuwait 39,847; Libya 34,000; Ghana 
29,120; Malta 27,782. 

Saudi Arabia 5,920; Italy 3,962; 
United States 3,012. 
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Table 2.—Yugoslavia: Exports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 
NONMETALS—Continued 
Caye and clay products (including refractory 
ck): 
Crude clays, n.e.s.: 
Benton ite 13,699 
Fire els a esie 1,478 
oon (china / see 23,370 
produces ; (including ail kinds of bricks): 
Refractory..-...-.........------- 48,791 
Nonrefractory /// 8,777 
Diatom ite 3, 561 
Feen ⁵ðVüß ea ale eh ened 20,379 
Fertilizer materials, manufactured: 
Nitrogenous............---..--..--..- 6,020 
Phosphatiec_.........._...._._-----.- 954,481 
Gypsum and plaster. ...............----.- 160 
LimB.. cc 2c. i e te RE 1,360 
Magnesite: 
/ ĩ˙WwꝛͥͥAͥꝛAAAA( ĩ˙ ²mſ eee cakes as 2,855 
eee, . es 17,068 
Sinter ed 83, 088 
Pyrites, gross weight 190,161 
Stone, sand and gravel: 
imension stone, all kinds 41,320 
Gravel and crushed rock. .............- 5,213 
Sand, excluding metal bearing 4,520 
Sulfur: 
Elemental, all forms .................- 1,502 
ulfuric acid............. 222... 2--- 7,821 
Tale, all form 6 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black and gas carbon 1,810 
Coal: 
Bituminous.................:.-.2..-.-- 3,567 
HCC itl. K ccc rcs 81,832 
BFOWH..:.--nc A ³ ↄ A i 
Lignite............-...--..-.......-..- 28,852 
Gas, liquefied, all kinds 6,312 
Petroleum: 
Crude and partly refined. .............. 824,017 
Refinery products: 
Gasoline, all kinds 181,533 
Jet TWO) 2...2 is Pees 13,308 
Distillate fuel oils ----- 286,707 
Residual fuel oils... .............- 817,094 
ubricants.......... 2. -2.l2.-.....- 43,551 
Mineral jelly and wa. 
Other products..............-.-.. 819 
DOUG ee •· WA Se eee als 843 ,012 


1967 


48,923 


184,295 
1,667 


20,630 


1,361 
288,603 
191 
1,578 


8,580 
12,378 


68,517 
96, 406 


51 , 462 
6,632 
4,646 


1,602 
8,087 
5 


30,362 
10,844 


321,805 


716,337 


Principal destinations, 1967 


Czechoslovakia 9,809; Sweden 6,515; 
East Germany 5,191; Poland 3,260. 

Italy 4,205. 

Italy 49; Switzerland 40. 

All to U.S.S.R. 


Rumania 17,385; Poland 9,940; West 
Germany 6, 742. 

Hungary 176, 694; West Germany 1,226. 

Greece 818; N etherlands 626; Switzer- 
land 191. 

East Germany 7,941; Poland 7,620; 
Hungary 2,647. 


Switzerland 761; Czechoslovakia 800; 
West Germany 300. 

Bulgaria 260,384; Turkey 25,000. 

All to Greece. 

All to Italy. 


Ireland 1,950; Poland 1,595. 

Netherlands 4, 431; Poland 3, 917; East 
Germany 2,749. 

Italy 19, 600; United States 17,007. 

United Árab Republic 68,230; 
Czechoslovakia 14,690. 


Netherlands 28,841; Austria 9,089. 
Austria 6,563. 
All to Italy. 


All to United Kingdom. 
Italy 4,121; Austria 2,811. 
All to Austria. 


East Germany 410; Bulgaria 195. 


Greece 1,500; Austria 468. 
Italy 83,300. 
Austria 16,024. 


Italy 29,800. 
Italy 5, 530; Austria 5,812. 


Austria 321,803. 


United Kingdom 58,839; Italy 16,033. 
United Kingdom 4,188; U.S.S.R. 1,592. 
Italy 95,361; United Kingdom 93, 957. 
Italy 195,443; Austria 28,716. 

India 55,023. 

Netherlands 70; Italy 62. 

Hungary 9,159. 
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Table 3.—Yugoslavia: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Bauxite ore and concentrates... ..... 


Metal, including alloys: 
Unwrought iunt uu ee e 
Semimanufactures. ............- 
Antimony: 
Ore and concentrate 


Chromite "ONERE PET ³ĩͤ c 


Metal, including alloys, all forms 
Cobalt: 
Oxide and hydroxide................ 
Metal, including alloys, all forms 
Columbium and tantalum, metal, including 
alloys, tantalum. ........- „kilograms. - 
Copper: 
Ore and concentrate 
Metal including alloys: 
Scrap 
Unwrought: 
Blister and other unrefined 


forms. 
Refined and alloys 
Semimanufactures. ...........-- 
Tron and steel: 
Ore and concentrate. .............-- 
Metal: 


Pig iron including cast iron 


Sponge iron, powder and shot 
Ferroalloys: 
Ferromanganes 
Other 


Steel primary forms: 
In gots 
Blooms, billets, slabs t 
Semimanufactures: 
Bars, rods, shapes, sections 
Universal plates and sheets. . 


Hoop and strip 
Rails and accessories 


Tubes, pipes, and fittings 
Castings and for gings 
Lead: 


Ore and concentrate 
Netul 


1 FFC 
Semimanufactures 


nese: 
re and concentrate 


. 5 76- pound flasks.. 
Matte, speiss, and similar materials 
Metal, including alloys: 

Unwrought hs arcs at al TR 


Semimanufacture s 


1966 


7,155 


4,285 
5,910 


9,500 
4,915 


393 , 107 

120,388 

245,688 

641 

270 

1,310 
55, 9 


185,508 
478,818 
14,897 


32,612 
45,984 


2,184 


12,787 


1967 


1,816 
9 


25,299 
2,783 


43 ,963 
353 


T 


24 
29 


8 

497 
1,490 
609 


15,688 
5,486 


128,206 
25,702 
140,844 
740 
2,108 
1,094 
24,216 
61,091 
209,276 
448, 103 


74, 641 
2,311 


26,467 
40,217 


1, 858 


6,783 
530 

1, 768 
8,885 
244 
49,032 


395 
51 


119 


Principal sources, 1967 


Guyana 8,679; United States 3,607. 
France 3, 171. 


U. S. S. R. 23, 680; United States 1, 107. 
West Germany 1,314; Austria 417. 


3 Kingdom 90; mainland China 


All from Albania. 

Netherlands 180; Hungary 81: West 
Germany 44. 

United Kingdom 6. 


United Kingdom 20. 
Belgium 28. 


Austria 5. 

All from United Kingdom. 
United States 1,346. 

All from United Kingdom. 


United Kingdom 13,014. 
Chile, 2,426; West Germany 1,009. 


India 112,286; Sudan 18,550. 


West Germany 9,481; Austria 7,006; 
Tunisia 4,881. 
U.S.S.R. 105, 691; Czechoslovakia 


21,535. 
Sweden 497; United Kingdom 96. 


Bulgaria 1,874; West Germany 319. 
U.S.S.R. 435; West Germany 237; 
Austria 159. 


All from Rumania. 
Bulgaria 31,578; U. S.S.R. 29,121. 


Czechoslovakia 41,818; U.S.S.R. 
West Germany 80,828; Italy 80,862; 
U.S.S.R. 60,148; France 50 ,652. 
S 39, 869; Italy 7,218. 
West Germany 1, 513; U.S. S.R. 387; 

Australia 357. 

Czechoslovakia 10,506; West 
Germany 5,543. 

Caechoalovakia 10,767; Hungary 
8,011; West Germany 7,754; 
Italy 4,645. 

West Germany 660; Poland 383; 
Austria 338; Czechoslovakia 205; 
Italy 202. 


Morocco 3,875; Poland 1,017; West 
Germany 1, 00 01; Switzerland 891. 
West Germany 398; Netherlands 69. 


Cyprus 308; Kuwait 290; Tanzania 
201; Nigeria 176. 

Bulgaria 4,450; United Kingdom 1,617; 
Switzerland 1 282. 

West Germany 238; France 2. 


U.S.S.R. 38,602; India 5,505. 

Netherlands 190; Japan 160. 

U.S.S.R. 26; United Kingdom 12; 
Italy 10. 

West Germany 8. 


All from United States. 
United Kingdom 105; Netherlands 57; 


West Germany 40. 
West Germany 98; Sweden 8. 
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Table 3.—Yugoslavia: Imports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
METALS Continued 
Platinum troy ounces 23,759 19,612 U.S. S. R. 19,130; West Germany 418. 
S. ⁵ðjĩ ³ A 8 do 116, 064 433,874 West Germany 215,588; Austria 
88,720; Netherlands 46, 104; 
United Kingdom 48,408. 
enum; elemental.......... kilograms.. 1,752 840 All from West Germany. 
n: 
Oxides- cee Lee long tons 19 11 All from West Germany. 
Metal, including alloys: 
Unwrou ght do- 1, 377 1,793 United Kingdom 687; Malasia 272; 
West Germany 225 
Semimanufactures do- 35 28 Mainly from West Germany. 
Titanium: 
Ore and concentrate 1,870 1,699 Australia 1,208; United Kingdom 308; 
West Germany 160. 
§ö’ ͤ ³ꝛ 8 2, 744 3,925 West Germany 2,496; Italy 799. 
Metal, including alloys- - kilogram s 250 P e 105; Italy 91; West Germany 
Tungsten, metal including alloys, all forms. 40 11 West Germany 6; United Kingdom 3; 
France 2. 
Zinc: 
Ore and concentrate 1,008 21,754 Czechoslovakia 18,826; Italy 6,928. 
i ml wo ĩ 721 245 Italy 131: West Germany 57; 
Austria 50 
Metal, including alloys: 
S ³˙·ü¹ö ß a AAA gusce 20 All from West Germany. 
Unwrou ght 1,672 2,283 Bulgaria 791; Rumenia” 500; Nether- 
lands 415; "West Germany 804. 
Semimanufactures.............- 245 334 All from West Germany. 
Other ash and residues containing nonfer- 53 2,160 "Thailand 2,071; United kingdom 89. 
rous metals. 
NONMETALS 
Abrasives, natural, n. e. s.: 
Pumice, emery, natural corundum.... 463 695 Italy 454; West Germany 132. 
Dust and powder of precious kilograms.. 13 29 Austria 12; Denmark 11. 
and semiprecious stone. 
Groding and polishing wheels and 872 623 Austria 401; West Germany 83. 
stones 
AS ö.. ³ĩðVN RENI ERN 13,376 18,644 U.S. S. R. 10,733; Canada 4, 357; 
Botswana 2, 271. 
Boron materials: 
Crude natural boratess --------- 1,373 1,850 All from Turkey. 
Oxides and acid...................- 559 285 U. = A 2 Poland 15; France 47; 
ta 
Cem ren aee 573, 666 990, 106 Rumania 440,627; Hungary 190,459; 
Czechoslovakia 157,084. 
SB •õöĩ[ed%/ ³ĩZ3³A ⁰⁰ 157 522 East Germany 475. 
Clay and clay products: 
Crude clays: 
Bentonité.. --.---------------- --------- 80 France 17; Austria 7. 
e mue 41,732 34, 666 Czechoslovakia 25, 430; Poland 8,151. 
Fuller’s earth, din as, chamotte... 14 158 Italy 130. 
e ese urs 28,370 26,516 PESE DOMINAE 16,674; East Germany 
DIBer--cocsnuucil2esau naa 156 378 East Germany 170; Czechoslovakia 
50; West Germany 50. 
Products: 
Bi redd (including nonclay 11,873 12,400 West Germany 6,988; U.S.S.R. 1,944. 
ricks). 
Nonrefractory.................- 2,872 22,804 Italy 18,063; Poland 2,766. 
Diamond, industrial kilograms. . 50 74 Austria 64. 
Diatomite and other infusorial earth 330 594 Austria 364; United States 165. 
Fertilizer materials: 
Crude: 
Phosphatic 688,281 694,245 Tunisia 208, 787; United Arab Repub- 
lic 180,181; Jordan 126,368; 
United States 14,347. 
e ß tek eet ete 3,825 All from East Germany. 
Manufactured: 
Nitrogenous. .................- 422,861 433,809 Austria 115,384; West Germany 
76,457; France 72,500; U.S.S.R. 
58,261. 
Phosphatic: 
Thomas sla g 11, 300 62,926 West Germany 38, 925; United Arab 
Republic 24,0 000. 
Other 3 6,095 Mainly from Netherlands. 
P ˙ ˙ » 309, 800 175,466 West Germany 89,941; U. S. S. R. 


79,015. 
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Table 3.—Yugoslavia: Imports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
NONMETALS— Continued 
Fluorspar...................-...-.....- 711 1,193 East 1 527. et Bulgaria 243. 
Graphite, naturallkkXkLkV＋2 934 1,141 Austria 537; West Germany 280; 
U.S.S.R. 198. 
Mica: 
Crude, including splittings and waste 7 536 Italy 
Worked, including agglomerated 37 35 Italy ie Switzerland 10. 
splittings. 
Precious and semiprecious stone, except 532 130 West Germany 41; Switzerland 41; 
diamond France 20. 
Pye seca eee Gto E LRL D ED LC e 1 20 All from Hungary. 
SJõ·Ǘ è mk... heu i EE EU 166,615 123,710 Rumania 84. 132; United Arab 
Republic 26, 079; Tunisia 18,379. 
Sodium and potassium compounds: 
Caustic sodaau 9,626 14,801 Italy 7,107; West Germany 5,434. 
Caustic potash, sodic and potassic 771 618 France 250; East Germany 288; 
peroxides. Poland 110. 
Stone, sand and gravel: 
Dolomite, chiefly refractory grade 2,855 2,787 Mainly from Italy. 
Gravel and crushed rock. ...........- 38 15,144 Mainly from Hungary. 
Limestone, except dimension 11,511 All from Hungary. 
Quartz and quartzite................ 356 718 Hungary 500; West Germany 115. 
Sand, excluding metal bearing 3,767 11,427 920 Germany 8,930; Netherlands 
Sulfur: 
Elemental, all form 14,428 21,287 France 12,478; Greece 5,635. 
Sulfuric BAW T A Too 595 448 Bulgaria 416; Italy 
Tale, steatite, soapstone, and pyrophylite 1, 604 668 Py 211; ; Czechoslovakia 144; 
ustria 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 1,337 4,424 Rumania 4, 2 14. 
Carbon black and gas carbon 7,688 3,974 Italy 2,671; U. S.S.R. 992. 
Coal and briquets: 
Anthracite and bituminous coal 1,822,918 1,444,588 rry 902,910; United States 
Beau of anthracite and bituminous 13,131 22,004 All from U.S.S.R. 
coal. 
Coke and semicoke. ................. 198,137 114,884 Czechoslovakia 31,808; West Germany 
21,368; United Kingdom 20,050; 
Austria 19,688. 
Petroleum: 
Crude and partly refined............ 2,202,197 2,589,624 U.S.S.R. 675,394; Libya 587,382; 
Iran 503,419; Iraq 500,859. 
Refinery products: 
Gasoline (including natural) 29,758 26,8838 U.S. S. R. 10,258; Italy 9,427; United 
Kingdom 7,147. 
Kerosine and jet fuel. 8,710 13,285 Mainly from U.S.S.R. 
Distillate fuels. ...............- 117,549 303,872  U.S.S.R. 197,563; Rumania 54,562. 
Residual fuel oil................ 67,024 264,967 U.S.S.R. 205,664; Rumania 25,241. 
Lubrican ts 47,731 86,615 Rumania 14,487; U.S.S.R. 5,342; 
] Italy 5, 244. 
Mineral jelly and wax........... 7,043 4,176 Rumania 1 1, 1 West Germany 1, 166; 
r wo see eee 107 ,516 58,140 Hungary 29,086; Venezuela 12,657; 
Poland 5,696. 
Otel eee lett sso ese 385,326 702,843 
COMMODITY REVIEW 
METALS per year by the end of the 5-year period 
i . : 1970-75. 
Aluminum.—Although no major bauxite 


deposits were found, and the disparity 
between output of bauxite and aluminum 
continued, the Yugoslavs were negotiating 
three projects which, provided the neces- 
sary financial backing is secured, would 
raise production capacity to 200,000 tons 
of aluminum and 400,000 tons of alumina 


Construction of an alumina-aluminum 
plant at Titograd, began in 1967, was 
speeded up after contract agreement was 
reached with the French company Pechiney 
(Compagnie des Produits Chimiques et 
Electrometallurgiques) the plant is now 
scheduled to go on stream in 1972. Annual 
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capacity is set at 200,000 tons of alumina 
and 50,000 tons of aluminum. 

Pechiney also was to provide technical 
know-how for the establishment of an 
alumina plant at Mostar. This plant, to be 
managed by the Energo-Invest of Sarajevo, 
will have a capacity of 200,000 tons of 
alumina per year, with the possibility of 
adding facilities to produce 50,000 tons per 
year of aluminum. Financing for the alumi- 
num smelter, however, had not been ar- 
ranged at yearend. 

The Yugoslav Government was also con- 
sidering establishment of a 50,000-ton-per- 
year aluminum smelter at Sibenik. How- 
ever, as yet no guarantees of foreign credit 
have been secured, and the project is 
therefore still in the planning stages. 


Copper.—The first stage of Bor Copper 
Combine expansion was completed during 
1968. The new 150,000 ton per year sul- 
furic acid plant at Bor was completed in 
August. The plant will use smelter gases 
from the copper smelter and most of the 
acid produced will be used in the fertilizer 
plant at Prahovo. 

A new flotation plant was added to the 
existing one at Majdanpek. Capacity of 
the expanded flotation plant is 6.3 million 
tons of copper ore per year. 

The second phase of expansion of copper 
producing facilities at Bor and Majdanpek 
continued in 1968. When completed in 
1972, annual electrolytic copper output at 
Bor will reach 95,000 tons, and copper ore 
production at the Majdanpek open pit will 
be increased to 11 million tons per year. 
Completion of this second phase apparently 
will end the necessity of importing copper 
metal into Yugoslavia. However, imports 
of concentrates will continue, and there- 
fore Yugoslavs were negotiating with 
Chilean firms a joint venture to exploit 
copper deposits located in southern Chile. 


Iron and Steel.—After more than a year 
of negotiation, enterprises involved in pro- 
ducing iron and steel in Bosnia and 
Hercegovina were merged into one large 
enterprise. The Zenica iron and steel plant, 
Ilijaš ironworks, and the iron ore mines at 
Ljubija and Vares will be combined as of 
January 1969. 

Reconstruction and modernization of 
existing iron and steel plants continued 
throughout the year. Planned expansion of 
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annual steel output to 3.2 million tons 
by 1970 will not be attained principally 
because of difficulties in financing the 
projects.* 

Early in the spring 1968 an agreement 
was concluded between a U.S.S.R. export 
firm and a Yugoslav foreign trade enter- 
prise to supply soviet steel making equip- 
ment and continuous casting facilities for 
expansion of Zenica iron and steel plant. 
The value of the contract is $16 million 
and will be financed by the U.S.S.R. 
Deliveries of equipment will start in 1969. 
Modernization of the steel plant is to be 
completed by 1972 when annual output 
should reach 2 million tons, double the 
present output. 


Lead and Zinc.—The Stari Trg mine 
near Zvečan, Ki$nica mine near Pristina, 
Srebrenicamine in Bosnia and Hercegovina, 
Kopaonik mine in Serbia, and Majkovac 
mine in Montenegro, were modernizing 
production and beneficiation facilities for 
lead and zinc ores during 1968. 

Following the expansion of zinc smelting 
capacity, domestic mine output was not 
adequate to satisfy demand thus imports 
of zinc concentrates were necessary. 

A backlog developed at the Zvetan lead 
refinery after a new smelter was completed 
in 1967. Steps were taken to finance ex- 
pansion of the lead refinery, but at yearend 
1968 no firm evidence of financial arrange- 
ments was available. 

The construction of a lead-zinc smelter 
at Titov Veles proceded slowly during 1968 
because of inadequate finances. Although 
various capacity figures for the smelter 
have been reported, latest published data 
indicated a production of 75,000 tons of 
lead, 52,000 tons of zinc, and 120,000 tons 
of sulfuric acid by 1972. 


Titanium.—The representatives of the 
zinc plant near Celje in Slovenia and repre- 
sentatives of East Germany's enterprise 
Lacke and Farben, from East Berlin, con- 
cluded an agreement to build new facilities 
for production of 20,000 tons of titanium 
dioxide per year at Celje. The agreement 
is one of the first concluded after the law 
on foreign investments was enacted in 
Yugoslavia. Celje will provide 51 percent 
of the total investment and the rest will be 
invested by the East German partner. 


? Privredni Pregled, Feb. 27, 1969, pp. 3. 
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NONMETALS 


The nonmetals industry of Yugoslavia 
produced a large variety of commodities 
but there were no new capital investments. 
Cement, magnesite, and salt were the most 
important products in the nonmetals sector. 


Cement.—Modernization of cement in- 
dustry continued during 1968. At the Usje 
cement plant near Skopje in Macedonia 
a new section with an annual capacity of 
380,000 tons of cement went on stream, 
bringing total capacity up to 580,000 tons 
per year. Equipment and technology were 
purchased from the Belgian company 
Ateliets Louis Carton and the West Ger- 
many firm, Polysius. 

At the Popovac cement plant, recon- 
structlon continued and the first phase 
was completed at yearend. Approximate 
capacity of the new addition is about 
100,000 tons. All scheduled work was com- 
pleted in 1968 except for the installation 
of electrical dust filters. The Trbovlje 
cement plant in Slovenija started a pro- 
gram of modernization in 1968. Plans call 
for an additional capacity of 380,000 tons 
of cement. When completed in 1971, the 
Trbovlje plant will have an annual capac- 
ity of 580,000 tons of cement. 


Fertilizers.—In addition to the old plant, 
Prahovo now has three new units; namely, 
a superphosphate plant (100,000 tons per 
year), phosphoric acid plant (120,000 tons 
per year), and a natrium tripol phosphate 
plant (20,000 tons per year). 


Magnesite.—Facilities for magnesite pro- 
duction were modernized and expanded. 
At the Goles mine a new separation plant 
was under construction, however, details 
on capacity were lacking. At the Strezovac 
magnesite mine near Kosovska Kamenica 
new capacities were developed that doubled 
magnesite production from 35,000 tons to 
70,000 tons per year. 


Salt.—Development of the first rock salt 
mine Tusanj near Tuzla in Bosnia was 
completed at yearend 1967, and in October 
1968 after 10 months of trials, production 
started. When operating at full capacity 
the mine will produce 150,000 tons of 
rock salt per year. 

At salina near Ulcinj in Montenegro, 
new facilities for thermal evaporation of 
brine will replace solar evaporation. This 
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salina will have a capacity of about 100,- 
000 tons of salt per year, compared with 
current output of about 30,000 tons. 


MINERAL FUELS 


Liquid fuels and natural gas made 
important inroads in the energy market and 
started to become significant components of 
the country’s fuel consumption. In addi- 
tion, the new economic system led to larger 
consumption of imported solid fuels, and 
imported and domestic liquid fuels. This 
trend was adversely affecting the country’s 
coal industry, even though cdal remained 
the principal energy source. To protect 
the coal mines, the Government in¢reased 
the price of liquid fuels in 1968. 


Coal.—The domestic coal industry, artifi- 
cially supported in the past under central- 
ized economic planning, was making every 
effort to operate on a more competitive 
basis. Some small mines were closed, pro- 
duction at others was reduced, and some 
miners were laid off. Only highly produc- 
tive units could continue to operate under 
the new rules of competition. It was decided 
to merge the Kreka and Banovići lignite 
mines in Bosnia and at yearend prepara- 
tions for merger were completed except 
for the legal aspects. The central Bosnian 
mines, Kakanj, Zenica, Breza, and Bila, 
will also operate as one enterprise begin- 
ning January 1, 1969. 

The bulk of coal reserves in Yugoslavia 
consists of low calorific value lignite. In 
order to utilize these reserves and to help 
meet requirements for electric power, the 
government has initiated a program for con- 
struction of added mine-mouth electric 
power stations. 

During 1968 extensive exploration started 
on bituminous coal deposits at Podbrdje 
near Kraljevo in Serbia. The exploration 
was carried out by the Tbarski Rudnici 
(Ibar Mines) Enterprise, which operates 
bituminous coal mines in the vicinity. At 
yearend total new bituminous coal reserves 
in the Podbrdje area amounted to 1.5 
million tons. At Tadonje an additional 1.5 
million tons of bituminous coal was re- 
ported. 

Development of the Kosova Mining, 
Power, and Chemical Combine at Obilié 
based on lignite continued during 1968. 
Construction of a manufactured gas pipe- 
line toward Skopje was close to completion 
at yearend. The pipeline is about 50 kilom- 
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eters long and connects the gasworks at 
Obilié (based on lignite) with steelworks 
at Skopje. 


Petroleum and Natural Gas.—The petro- 
leum industry had a successful year in 
1968, new refineries at Pancevo and Novi 
Sad went on stream, and reconstruction of 
the refinery at Bosanski Brod was com- 
pleted in the fall. The new refineries and 
expansion of the existing one increased 
petroleum throughput capacity to about 8 
million tons of crude oil per year. 


During 1968 Industrija Nafte (INA) 
was by far the largest oil enterprise in 
Yugoslavia, operating oil fields in Croatia 
and Slovenia and refineries at Sisak and 
Rijeka. INA produced about 71 percent of 
the country’s crude oil output and close to 
52 percent of the petroleum refineries prod- 
ucts. INA also drilled 165,000 meters in 
1968 with 11 rigs or an average of 15,000 
meters per year rig. The bulk of the drill- 
ing was within the Pannonian Basin of 
northern Yugoslavia, with additional ex- 
ploration drilling in Dalamcia on the 
Adriatic Sea. INA explorating activities in 
the Adriatic Sea will probably include off 
shore drilling by 1970, with production 
scheduled for 1975. 

Naftagas, the other leading Yugoslav oil 
producer, operated oil fields in Serbia, ex- 
plored for oil in Macedonia and completed 
construction of Pancevo and Novi Sad 
refineries. 


Nafatagas also drilled in Pannonian Basin 
with additional drilling in Macedonia. 
Naftagas drilled about 63,000 meters with 
7 rigs, or 9,000 meters per year rig, during 
1968. The exploration in Macedonia ap- 
parently was successful at Ovče Polje, 
where reports indicated discovery of oil 
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on well number 1. However details on 
depth and formation age were withheld. 

After 6 years of construction the Pancevo 
refinery with a capacity of 1.2 million tons 
per year was completed at the year end 
1968. The Novi Sad refinery which is 
only a distillating plant was completed in 
July. This plant has a capacity of 600,000 
tons of crude oil per year. Production 
started in fall and the plant in Novi Sad 
will be operated as part of Pancevo refinery. 

The reconstruction of the Bosanski Brod 
refinery, an independent enterprise, was 
completed in the fall, raising capacity to 
2.1 million tons of crude oil annually. 

The construction of the 685-kilometer 
pipeline within Yugoslavia, to connect the 
Danube port terminal and Rijeka port with 
Yugoslavia’s refineries continued during 
1968. The first section, 106 kilometers long, 
connecting Opatovac on the Danube with 
the refinery at Bosanski Brod, was com- 
pleted in fall 1968. The future of two other 
sections of the pipeline Bakar-Sisak and 
Sisak-Bosanski Brod is not clear. Financial 
difficulties compounded with uncertainties 
of Czechoslovakian and Hungarian coopera- 
tion in use of the pipeline may postpone 
construction. 


Natural Gas.—The production of and 
consumption of natural gas increased in 
1968. New facilities handling liquefied 
natural gas and liquefied petroleum gas 
were constructed. In addition plans for a 
gas trunk pipeline connecting Subotico, 
Novi Sad and Beograd were completed. 
The pipeline will be built by Naftagas. 

Near Becej a blowout of carbon dioxide 
gas, on November 11, 1968, destroyed parts 
of the drilling rig and created mine sizable 
craters. At yearend the well was still 
blowing. 
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The Mineral Industry of Zambia 


By E. Shekarchi ! 


In general the mineral industry of 
Zambia advanced to a new high record 
production in 1968. The copper industry, 
mainstay of the country's economy, set a 
new record in production and contributed 
44 percent to Zambia's net domestic prod- 
uct. The copper industry not only was the 
main provider of government revenue, but 
also was important to world production 
since, after the United States and the Soviet 
Union, Zambia ranks as the third largest 
producer. 

The impact of high copper earnings 
manifested itself throughout Zambia's cash 
economy. Although the rise in real per 
capita income in 1967 was estimated at 
8 percent, total wage and salary payments 
rose 26 percent and average earnings of 
African industrial employees increased 39 
percent.“ 

To insure the country's economic growth 
and to improve its balance of payments 
position, sweeping reforms were announced 
by the Zambian President in April 1968. 
They included: (1) Acquisition by the 
Government-owned Industrial Development 
Corporation (INDECO) of a 51-percent in- 
terest in 25 companies involved in building 
materials, transport, timber, and other 
industries; (2) limitation on remission of 
dividends by foreign companies, including 


the two large mining groups, to the lesser 
of 30 percent of equity capital or 50 per- 
cent of profits; (3) limitations on granting 
of trading licenses to non-Zambians; and 
(4) restrictions on local borrowing by 
expatriates. 

The Government continued to devote 
a large share of its capital resources to 
overcoming Zambia's serious transportation 
deficiencies, many of which stem from 
Southern Rhodesia's Unilateral Declaration 
of Independence in 1965. In September 
1968, the 1,058-mile petroleum products 
pipeline from Dar es Salaam was opened, 
putting an end to gasoline rationing and 
greatly reducing the expensive necessity of 
transporting petroleum products by road 
from that city. The Great North Road to 
the Tanzanian border will be completely 
paved except for the Luangwa-Nyimba 
section, for which entire engineering costs 
will be financed by the World Bank. Work 
was underway on the road extending from 
Lusaka to Mongu, capital of Baratas prov- 
ince. Mainland China will finance the 
engineering and provide technical per- 
sonnel for the Mumbwa-Mankoya portion. 
In 1969 the Chinese will complete survey 
work for the proposed Tanzania-Zambia 
railroad, a project to which the Zambians 
attach particular importance. 


PRODUCTION 


The value of overall mineral production 
of the country increased by about 12.5 
percent in 1968 compared with that of 
1967. While cobalt production registered a 
17-percent reduction, coal output rose to a 
new peak with 180,451 metric tons more 
than in 1967. In 1968, the Anglo-American 
Corporation produced about 53 percent of 


Zambia’s copper output, and the Roan 
Selection Trust Ltd. (RST) group, about 
47 percent. 


1 Foreign mineral specialist, Division of Inter- 
national Activities. 

2 Where necessary, values have been bir 
from the Zambian currency kwacha to 
dollars at the rate of K1.00—US$1.40. 
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Table 1.—Zambia: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1964 1965 1966 1967 1968 
METALS 
eee, . pad cue kilograms.. 14,631 18,158 12 ,093 10,000 11,297 
Cobalt: 
Mu ꝶ !! A aa a eer 1.845 1. 544 1.515 1.455 1,197 
Other forms, cobalt content 63 ........ (1) (2) (2) 
Copper: 
Concentrate, copper content 68 280 60 60 86 
I;; ie A ae feels 145,431 163, 526 88, 786 82, 755 93,088 
Electrolyticclllklkaklk.k.k.... 496,884 521,175 586,474 616,844 572, 063 
0. ese 531 198 340 643 570 
Gold 31. mx AA troy ounces.. 5,038 5,19 e 5,000 e 5,000 NA 
Lead, refined 13,161 21,345 18, 760 19,101 21,893 
Manganese ore 86,370 80,813 26,702 24, 968 25, 873 
Selenium kilograms 55, 200 26,115 26,000 26,000 2 26, 000 
See es ore LG troy ounces.. 1,4465, 934 848, 819 750,000 e 750,000 768, 000 
Tin concentrate, tin content long tons 8 16 3 NA .......- 
Zinc, eleetrolyticcklkkkkkkkk... 46,712 47 ,436 42,300 44,484 53,138 
NONMETALS 
einn ⁵ð v ned kil ms.. 6,714 21,254 36,100 39, 889 17,270 
Cement thousand tons 151 221 256 300 280 
) ‚ ⁰²¹7mt T—— uuu LL 8 1,075 1,418 1,075 
C//õùÄ¹˙w; ...!... ]ĩ?ĩé;(t! NA 76, 73 N 70, 000 71, 549 
Eimesto nne ennari 567,146 579,400 570,254 578,206 644, 833 
Fl ⁰%d ͥ dd ³]˙—mdt tac as 11,268 19,281 21, 530 25,461 32, 890 
MINERAL FUELS AND RELATED MATERIALS 
%%é»Üöéddndn)!gfſ y . ꝛ 114,127 393,067 573,518 


e Estimate. NA Not available. 

! Less than V unit. 

2 Chiefly contained in electrolytic co 
3 Contained in electrolytic copper re 


per refinery muds and blister copper. 
ery muds and blister copper. 


* Refined silver and silver contained in electrolytic copper refinery muds and blister copper. 


TRADE 


In 1967, the total value of mineral com- 
modity exports from Zambia was about 
$631 million, about 96 percent of total 
commodity exports. Copper remained the 
leading mineral as an exchange earner. 
The United Kingdom maintained its posi- 
tion as the principal trading partner of 
Zambia, followed by West Germany and 
Italy. 

The value of total imports in 1967 was 
$428.8 million; mineral commodities ac- 
counted for about $50.4 million, about 35 
percent more than in 1966. The completion 
of the petroleum product pipeline from 
Dar es Salaam to the copper belt, along 
with the indigenous production of coal in 
the Zambezi valley, brought some relief to 


the energy picture in Zambia in 1967. 
However, because of lack of petroleum 
resources in the country, Zambia depends 
on imports of this fuel and lubricants. 
The value of mineral trade and total 
trade for recent years was as follows: 


Value (million dollars) 


Mineral Total 
commodity commodity 
trade trade 
Exports: 
1 3353süͤüͤ 2222 awe 671.6 690.8 
196(. on 8 631.0 658.0 
Imports: 
o EA cs 97.4 888.0 
19001... e xazokceae 50.4 428.8 
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Table 2.—Zambia: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
METALS 
Cadmium, metal..................- 9 11 All to Republic of South Africa. 
pope metall. esce 1,627 2,091 All to United Kingdom. 
opper: 
SliMes- - 2.22.22 22 ee r §28 959 Sweden 623; Japan 284; West Germany 1651. 
Metal üpwrougat- 
Blister 85,658 78, 806 Japan 44,969; West Germany 24,849. 
Electrolytic; 
Wire bar. ............- 422,994 450,818 oru ge inguom 144,814; Japan 62,588; Italy 
Cathode form 89,980 69,044 "e d. 000; United Kingdom 21,878. 
Ingot and bar.......... 53 797 ll to West Germany. 
Sheet, pn. Eoxexez 85 
Iron and steel: 
J q A NA NA 
e 
5 5 "E 8 
ipes and tubes. 8 
Lead: 
Bar and ingot.................. 24,654 17,416 Republic of South Africa 6,807; Italy 3,542; 
Netherlands 1,626. 
Sheet and bar.................. 88 ....... 
Manganese, ore and concentrate...... 26,107 24,715 Republic of South Africa 7,951; Netherlands 
5,361; Southern Rhodesia 3,4 28. 
Silver, unworked....... troy ounces.. 40,000 166,000 Republic of South Africa 86, 000; West Germany 
Zinc, ingots and bars...............- 41,557 39,811 Republic of South Africa 23,828; United States 
Old and scrap metal, not further 918 818 Republic of South Africa 554; Southern Rho- 
identified. esia 149. 
NONMETALS 
Cement or building, including hy- 136 40 Congo (Kinshasa) 33. 
draulic lime. 
LiDé ccce ee 145 ....... 
Marble, granite, and i ndi stone. 8 NA NA 
Sand, stone, and gravel. ............ r 


t Revised. NA Not available. 
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Table 3.—Zambia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1966 1967 
METALS 
Aluminum semimanufacture sss «b 361 374 
Chromium ore and eoncentrateenʒꝛd·wꝛ n „„ 522 862 
Copper and copper alloys, all formꝶeoe ee U é ꝓ A „„ 604 476 
Iron and steel: 
Iron ore and concentrat!èun kk 64 36 
8% se o ³·w¹mAAAaAm ³ - ⁵ð-.. :wrnlQ f; ⁊ 8 635 52 
Pig iron, sponge iron, and ferroallo ys 5,617 2,897 
Ingots and other primary forme „„ „„ 12 97 
Semimanufacture sss 91,754 97 ,546 
Lead and lead alloys. ß e e cdm E 7 68 
Tin and tin le...... RENS meososeensDem ens sees long tons 53 1,462 
Nonferrous ores and concentrates, not further describeo  ....... 105 
Nonferrous metal scerarr‚‚dt ce ere ee "en renean ee reram 20 2 
Other old and scrap metall 14 84 
NONMETALS 
Abrasives: 
Grinding and polishing wheels 116 107 
Industrial diamond... ....liacu cuu al ucesu RED mM Ideen einen. carats.. 17, 505 11, 750 
AM o ͤ¼. dd ] Add a d d 2 
Asbestos, crude, washed or ground „„ 1,124 771 
Cement: 
Building, including hydraulic lin ed „ͤ⸗4b 96,641 87,782 
Ff o IERI RR ERA mEIR Si eu ³ ⁵ 8 ,641 , 642 
81 Fire and furnace (including furnace mortar h 1,040 729 
ays: 
Pire JC ERRORES Ox "ux 1,540 676 
Cornish : stone, kaolin, and china elaꝶõ·e ed 1,411 888 
l ⁰ e ³ðQAA ³ðA d ccL E Le ce 48, 559 69, 972 
Gypsum and plaster of paris „4 eee 16,301 2,916 
Lime, dllſddd,dg,,dddddd.dddddddddddd„ y METERS 1,456 282 
MID granite and other monumental stone 192 106 
Mica, blocks or-sheetés. 1... .2.o22i2edec size . 
tees rete sete be eee ³o-mu. kr EMIL EE 12, 865 11,797 
Súlur- hh ðW0.u ³ðè ³ ³ A EUR LL a 8 8,070 2,8 
MINERAL FUELS AND RELATED MATERIALS 
Coal ane coal products: 
et ⅛ = a a a a 906 ,495 983,001 
C ] ] ]üiw. ð]ði in ñ ;;; y 8 0, 961 74,267 
Pitch, tar and other coal produe ts Lll LLL Ll ll eee 145 125 
Petroleum refinery products: 
hr ³ĩðVAſ thousand 42-gallon barrels. . 623 8 
C) ³ꝛ⁴1.. ³ꝛ Am oc asocetse beet d y Ld LE — 33 110 
% zl loose nc amas ux NM ³ A/ yt 8 do.... 98 110 
Distillate {uel Obl oun BO ³ y y ⁵ ER EE 83 582 1,039 
Residual del sl.... ñ do 29 302 
Eubreen -h ⁰ 8 do 72 
Greases, jelly, and waxkee s 2,824 8,874 
Asphalt and bitume““““n“n“nnnnnn r 19,765 20,706 
GGG ³W¹¹iqqq ³ĩAAA ³ ⁰⁰A ⁵⁵⁵( REO C E 42-gallon barrels.. 4, ,01 
T Revised. 


COMMODITY REVIEW 


METALS 


Cobalt.—Zambia's cobalt production de- 
creased from 1,455 metric tons in 1967 to 
1,197 tons in 1968, a low for the last 5 
years. Apparently the decrease was due to 
the closing of Rhokana's cobalt plant for 
2 months to complete a major rehabilita- 
tion, and to the depressed market for cobalt 
in general. The overall sale value of cobalt 
reportedly was about $3.8 million in 1968. 


Copper.—The high copper price and 
high rate of production in 1968 meant 


surprisingly good profits for the producers, 
Anglo-American group and the RST group. 
While the copper industry still faced many 
problems, few people would have predicted 
3 years ago that it would be doing as well 
as it is. The prolonged U.S. copper strike 
of 1967 and 1968 boosted the price of 
copper on the London Metal Exchange 
(LME) and the producers took advantage 
of it. 

As a result of the apparent stability of 
the Zambian copper industry, the RST 
group initiated in December 1967 for the 
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first time a quarterly dividend system 
rather than continuing on the interim final 
dividend payment system. Also in the first 
week of June 1968, both major groups in 
Zambia announced that in the future, they 
will base their consumer price for copper 
wire bars on the cash price rather than the 
3-month-forward LME price. 


Considerable development in the overall 
copper industry was apparent over the last 
year. Four new mines, mostly open-pit, 
were being exploited by the Anglo-Ameri- 
can group (River Lode, Mimbula—Nos. 1 
and 2, and Fitula) and a big extension 
program was underway on the Nchanga 
mine. To cope with the additional ore, 
extra handling facilities, including a new 
East Mill, were to be provided. 


An agreement was signed between two 
Japanese firms and the Zambian Anglo- 
American group in 1968. Terms of the 
agreement call for the Japanese firms to 
loan $42 million to the Anglo-American 
group, between June 1968 and April 1969, 
in exchange for 100,000 tons of copper over 
the next 10 years from the mines. 


The RST group concentrated most of 
their efforts in 1968 on the Kalengwa and 
Babuba projects. Operations of these mines 
were expected to begin in the latter part 
of the year with initial production slated 
at 13,000 tons of copper. Also the full 
potential of Babuba was to be ascertained. 
Production capacity of Mufulira mine was 
also to be increased by about 25,000 tons 
of copper to a total of 187,000 tons. 


The major purchasers of Zambian copper 
in 1966-68 were as follows: 


Table 4.—Sales of Zambian copper 
to customer countries 


(Thousand metric tons) 


Country 1966 1967 1968 
Fran ee 6 56 62 
Germany, West.. 102 87 93 
77... E Se OE 61 72 
Spain Muta de E 10i 146 159 
qr 8 8 
South Africa, Republic of... 30 24 6 
Sweden 15 18 20 
9 V 10 11 10 
United Kingdom 284 202 223 
United States 20 10 
Other countries. 46 46 57 
Total. oou es 676 676 719 
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The expansion of Mufulira smelter to 
50,000 tons per year was announced in 
1968 after a thorough study. Apparently 
the RST group found expansion necessary 
to match increased production schedules 
foreseen in the 1970's. At a cost of about 
$8.2 million, the Mufulira project will be 
equipped with a 30-megavolt-ampere elec- 
tric smelting furnace, ancillary equipment, 
and additional converters, and is expected 
to be completed within 2 years. 

The Government and the copper com- 
panies have finally succeeded in rationaliz- 
ing copper export routing. In 1968, vir- 
tually all of Zambia's copper production 
was carried by Rhodesia railways to Beira, 
the Great North Road to Dar es Salaam, 
and the Benguela Railway to Lobito. Ship- 
ments via four circuitous and costly surface 
routes have also been eliminated, and air 
cargo, which was used to transport copper 
to Dar es Salaam, was to cease by March 
1969. 

Bwana M'Kudwa, the copper mine near 
Ndola which is being reopened after being 
closed for 38 years, is expected to begin 
production early in 1971. When in full 
operation, output from the mine, owned by 
the Rhokana Corporation, will be on the 
order of 15,000 tons per year. Ore will be 
removed by open-pit methods with the pit 
eventually measuring 3,000 feet in length 
and 1,000 feet in width. Open-pit ore re- 
serves are estimated at 5.76 million tons, 
averaging 3.84 percent copper. More than 
$14 million is to be spent on developing 
the mine, which is expected to have an 
8-year lifespan. 

It was reported that work has begun on 
clearing a site at Luanshya for the $3.5 
million wire fabrication plant. Production 
is expected to begin in 1970 and the an- 
nual capacity of the plant is said to be 
3,000 tons of copper wire and about 1,000 
tons of aluminum wire and cable. 

An agreement was signed in Lusaka in 
May 1968 between the Zambian Govern- 
ment and an international consortium for 
the establishment of a $4.2 million copper 
fabrication plant. The Government's indus- 
trial and Development Corporation (INDE- 
CO) will own 51 percent of the shares of 
the project and 49 percent will be owned 
by the international consortium— possibly 
Phelps-Dodge Corp. with its Swedish 
partner Svenska Metallverken, RST, Anglo- 
American Corporation and Continental 
Ore. 
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Lead and Zinc.—Zambian Anglo-Arneri- 
can Ltd. produced a record quantity of 
lead and zinc in 1968. The increase was 
mainly attributed to improved performance 
of the Imperial Smelting Furnace on 
which certain technical modifications were 
made. Apparently these modifications made 
it possible to handle high-grade materials 
which had not previously been amenable 
to treatment and which had been stock- 
piled. It was predicted that as long as the 
high-grade stockpiled ore lasts, production 
should remain at 1968 levels or perhaps 
higher. However, exhaustion of the high- 
grade lead-zinc ore will bring production 
back to the mid-1960 level. 

The Government of Zambia, aware of 
the company's financial difficulties in 1967, 
agreed in 1968 to remit royalties over the 
period 1968—71 to the extent of losses 
incurred and to lend back to the company 
for 3 years, at an interest rate of 3 percent 
per year, any royalties payable after this 
remission. During the year, the Zambian 
Government refunded $628,600, represent- 
ing a remission of royalties equal to the 
net loss for the year 1967. 

Establishment of electrolytic zinc produc- 
tion facilities in South Africa in the latter 
part of 1968 produced a stiff and competi- 
tive marketing problem to Zambian Anglo- 
American Corporation since most of the 
company's zinc output was marketed in 
South Africa. However, the company was 
energetically looking for new markets to 
dispose of future production. Proven re- 
serves at the end of 1968 were about 1.3 
million tons with an average grade of 27.3 
percent zinc and 13 percent lead, whereas 
the indicated reserve was given at approxi- 
mately 4.4 million tons with an average 


grade of 25.6 percent zinc and 11.6 percent 
lead. 


. NONMETALS 


Cement.—Satisfactory progress was made 
on the $17 million cement factory at 
Nodola owned jointly by the Zambian 
Anglo-American group and INDECO. In 
early 1968, clinker was produced and 
cement was expected to be produced by 
the end of the year. Once the plant is 
in full operation, according to reports, 
Zambian domestic production will increase 
66 percent and imports of cement will be 
no longer necessary. The plant was de- 
signed for progressive expansion from the 
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present level of 200,000 tons per year to 
800,000 tons per year. 


Lime.—The Zambian Anglo-American 
group holds a 50-percent interest in the 
Ndola lime operation. Inadequate rail trans- 
port capacity affected sales somewhat dur- 
ing the latter half of the year. However, 
the situation was improved when the princi- 
pal consumers, the Zambian copper mining 
companies, arranged for other transporta- 
tion of their lime requirements. Production 
of burnt lump lime was 59,000 tons, repre- 
senting an increase of 7,500 tons over the 
1967 figure. 


Talc.—The Geological Survey of Zambia 
has outlined at Lilayi, 10 miles south of 
Lusaka, 300,000 short tons of talc re- 
serves, of which about 100,000 tons are of 
high-grade steatite block. Also at Chipata, 
16 miles east of Lusaka, about 1 million 
tons of mixed talc and pyrophyllite reserves 
have been proven. Apparently talc mining 
in Zambia is being undertaken by the 
Government's INDECO through its sub- 
sidiary, Crushed Stone Sales Limited. Dur- 
ing the year, Zambia was seeking markets 
in Europe, America, and Japan for the 
talc; however, no production level was 
given. 


MINERAL FUELS 


Coal.—The new coal industry of Zambia 
took huge strides in 1968, both by proving 
reserves of various coal deposits and by 
producing codl. The coalfields of Zambia, 
about 15 to 20 miles west of Lake Kariba, 
run parallel to the shoreline, and seem to 
be an extension of the coalfields in Southern 
Rhodesia. Three coalfields have been iden- 
tified—namely, Siankondobo or Maamba, 
Nkandabwe, and Mulungwa. 

The Nkandabwe Coal Company was set 
up in 1966 with 50-percent government 
participation and 50 percent held jointly 
by the two copper mining groups, RST and 
the Anglo-American Corporation, who use 
substantial amounts of coal in treating 
copper ore. The first-stage output from 
Nkandabwe was set for 300,000 short tons 
per year. However, by the end of 1968, 
due to improvements in the facilities, pro- 
duction was reported at 5,000 tons per day. 
The proven reserve in situ was given by 
the Zambian Geological Survey at about 
8 million tons with about 25 percent ash 
content. The company was installing a 
washing plant to reduce the ash content. 
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In mid-1968, production efforts were 
focused on the more productive area of 
Maamba. It was undoubtedly the intention 
of the recently created National Coal Board 
of Zambia (NCBZ) to push ahead with 
development of Maamba. An agreement 
was signed between the Société Francaise 
d'Études Minieres (Soframines) and the 
Zambian Government under which Sofra- 
mines is to act as technical advisors and 
consultants for the entire coal mining 
project and for training Zambian per- 
sonnel. Maamba coal reserves were given 
by the Zambian Geological Survey at about 
92 million tons, about one-third of which 
could be worked by open-cast methods and 
the remainder by underground methods. 
Ash content varies from 16 to 21 percent. 
However, a coal washery with an annual 
capacity of 1 million tons, now under con- 
struction at Batoka village, will reduce the 
ash content to 11 to 13 percent. Mulungwa 
coalfield is the most southerly extension of 
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the coalfields discovered. Proven reserves of 
25 million tons of coal, with an ash content 
of about 25.9 percent, was reported by the 
Zambian Geological Survey. 


Although Zambia may be able to rely 
on getting most of its coal requirements 
from Maamba, some Wankie coal will have 
to be imported from Rhodesia to mix with 
coal for copper smelting purposes. 


Petroleum.—In September 1968, the 
1,058-mile petroleum products pipeline 
from Dar es Salaam was opened, putting 
an end to gasoline, rationing and greatly 
reducing the expensive necessity of trans- 
porting petroleum products by road from 
Dar es Salaam to the copper belt. The 
pipeline was built at a cost of approxi- 
mately $44 million by SNAM Progetti, a 
subsidiary of the Italian Ente Nazionale 
Idrocarburi (ENI). At full-capacity opera- 
tion, the pipeline will deliver about 4,000 
barrels per day. 
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BAHAMAS 


Mineral production of the Bahamas in 
1967 was not of great importance to the 
general economy, but established and 
planned projects will add more value in 
the ensuing years. 

Reported mineral output in 1967 
amounted to slightly more than 4 million 
tons of cement and 1 million tons of solar 
salt. Cement was produced by the Bahama 
Cement Co., a wholly owned subsidiary of 
the United States Steel Corp. 

Trade in mineral commodities was chiefly 
in imports of iron and steel items and 
petroleum refinery products. Except for 
scrap metal, exports were limited to non- 
metals. 

The United States supplied 69 percent of 
total imports while receiving 71 percent 
of the exports. 

Diamond Crystal Salt Co. began its first 
commercial salt harvest from its solar evap- 
oration facility on Long Island in August 
1968.“ Plans called for an annual salt out- 
put of up to 500,000 tons per year within 
4 years of beginning operations. Salt will 
be marketed to industrial users and for ice 
and snow control, presumably on the east 
coast of the United States. | 

Morton International Ltd. produced solar 
salt on Great Inagua Island. Deep water 


loading facilities were being improved to 
provide for a loading rate of over 650 tons 
per hour. 

Aqua-Chem, Inc. was awarded a con- 
tract by the Bahamas Oil Refining Co. to 
erect a saline water desalting plant at 
Freeport. The plant was designed for a 
capacity of 1.3 million gallons daily and 
was expected to go into service in 1969. 

Bahamas Oil Refining Co., jointly held 
by New England Petroleum Corp. (65 per- 
cent) and Standard Oil Co. of California 
(35 percent), planned to build a refinery 
at Freeport capable of processing 200,000 
barrels of crude oil daily. 

In addition to low-sulfur fuel oil for 
export to the U.S. east coast, the refinery 
wil make petrochemical feedstocks, jet 
fuels, and home heating oil. 

A construction contract for the $60 
million plant was awarded to the Italian 
firm, SNAM Progetti. It was expected that 
refinery feed would be supplied from fields 
in Libya, Cabinda, and Venezuela. Offshore 
docking facilities to accommodate tankers 
of over 300,000 tons were planned. 


1 Physical scientist, Division of International 
Activities. 

2 American Metal Market. V. 75, No. 182, Sept. 
20, 1968, p. 18. 
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Compagnie Francaise des Pétroles and 
Société Nationale des Pétroles d'Aquitaine 
made an agreement for each to earn a 
25-percent interest in offshore leases held 
by Gulf Oil Corp. and Standard Oil Co. 
of California. The permit area consists of 
4,550 square miles lying some 150 miles 
south of Nassau. The two French companies 
will do additional seismic work and drill 


Table 1.—Bahamas: Exports of 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 
MET 
Serap, unspecified......... value US$.. 40,050 
NONMETALS 
Sit 8 421,693 
Salt. ]⁰Ü¹Ü.¹˙ w AAA K Gas Ac Sas 650,408 
Stone, sand and gravel: 
Limes tone value US$.. 37,240 
, ³¹¹iiꝛ R 147, 500 


SO MIC: Bahamas Trade Return of H. M. Customs, 
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a 14,700-foot-deep wildcat test at their 
expense in order to earn their interest in 
the lease. 


Table 2.—Bahamas: Imports of 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 
METALS 
Iron and steel, semimanufacturers 
value, million US$.. 6.2 
Nickel, metal, including alloys 
value US$.. 57,890 
Silver, metal, including alloys_...do.... 20,066 
NONMETALS 
Gere teehee ee ia 81,944 
Fertilizers... U t „02 
MINERAL FUELS AND RELATED MATERIALS 
0^1) METER ß RV 8 
Petroleum: Refinery products: 
Gasoline 
thousand 42-gallon barrels. . 529 
Kerosine................... do.... 145 
Residual fuel oil. do 954 
Lubricantss _........-..- do 49 
Others ˙· A niusi hes do 2 


1940 Bahamas Trade Return of H. M. Customs, 


BARBADOS 


The mineral industry of Barbados was of 
slight consequence to the domestic econ- 
omy. Some burned lime was exported, but 
no other mineral output was recorded for 
1968, with the exception of crude oil, gas, 
and refinery products. Crushed limestone 
and other rock is produced from time to 
time, but figures are not always available. 
Crude oil production in 1968 was reported 
at 278 barrels and natural gas at 96.7 
million cubic feet. 

Mobil Oil Barbados, Ltd., operated the 
only domestic refinery, and production 
figures for recent years are shown in table 3. 


Table 3.—Barbados: Petroleum 
refinery production 


(Thousand 42-gallon barrels) 


Product 1964 1965 1966 1967 1968 v 
Gasoline......... 21 61 108 NA 226 
Kerosine......... 24 29 77 NA 101 


Distillate fuel oil. 59 91 182 NA 234 
5 fuel oil E 120 136 NA 149 


P Preliminary. NA Not available. 


The United Kingdom supplied 29 per- 
cent of total commodity imports by value in 
1967, followed by the United States with 
18 percent; other Commonwealth countries 
supplied 28 percent of the total. All crude 
oil imports came from Venezuela. 

Of total commodity exports by value, 
41 percent went to the United Kingdom, 
followed by the United States with 15 per- 
cent; other Commonwealth countries re- 
ceived 23 percent of the total exports. 

General Crude Oil Co., a subsidiary of 
Sun Oil Co., carried on an offshore geo- 
physical survey around Barbados. General 
Crude held exclusive oil exploration rights 
in Barbados and its territorial waters. The 
company reportedly was to import a rig 
capable of drilling to 12,000 feet. 
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Table 4.—Barbados: Exports and reexports 
of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum, metal, including 
alloys, all form 
Copper, metal, including alloys, 
all form 


Scra %%% 8 


all form long tons 


Other, ash and residue containing 
nonferrous meta 


Clays and clay products (including 
all refractory brick) 
Diamond, gem, not set. ..carats.. 
Diatomite, and other infusorial 
TET E a A a T. c ß 
ecd materials 


Stone, sand and gravel: 

Dimension stone 

Gravel and crushed rock 
Other crude nonmetals 

MINERAL FUELS 

AND RELATED MATERIALS 
Coal and coke, excluding briquets. 
Gas, hydrocarbon, manufactured. 
Petroleum refinery products: 


Gasoline 

1 42-gallon barrels 
Kerosi nee do 
Distillate fuel oil... do.... 
Residual fuel oil do.... 
Lubricants..........- do 


Mineral jelly and waxes 
thousand 42-gallon barrels. . 
Ohe; do- 


NA Not available. 
1 Less than 12 unit. 


Source: Government of Barbados. 


1966 1967 
4 ( 
6 6 
914 22 
1,100 868 
58 20 
masas 28 
—À 2 
138 10,881 
3 1 
— 172 
Senn 2,645 
C 4 
39 () 
4 8 
— 13 
NA 
7,974 18,866 
6 751 
NA 19 
NA 16 
20 511 
263 112 
880 558 
1,522 1,123 
1 
(1) (1) 
6 


Statistical 


Service. Overseas Trade. 1966, 344 pp.; 1967, 346 pp. 


Table 5.—Barbados: Imports of 
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mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum, metal, including 
alloys, all 
Copper, metal, including alloys, 
all form 
Iron and steel: Metal: 
8/ö»öð— s See ee 
Pig iron, ferroalloys and 
similar materials 
Steel, primary forms. ....... 
Semimanufactures. ......... 
Castings and forgings....... 
Lead, metal, including alloys, 
all ‘forms 0.0.0. c arat estar 
Tin, metal, including alloys, 
all forms 353 long tons 
Zinc, metal, including alloys, 
all Torna... s 
Other: 
Ore and concentrate 
Oxides, hydroxides and 
peroxides of metal, n.e.s.... 


NONMETALS 
Abrasives, natural, n. e.s 
Asbestos 
Cement... ee bees 
Ff ĩ ᷣ K 


Clays and clay products (including 

all refractory brick) 
Fertilizer materials: 

CIUud6 eta gerhwau sq ee 


IA ee eee 8 
Sodium and potassium compounds. 
Stone, sand and gravel: 

Dimension stone 


andes casero eot E 
Sulfur, elemental. .............- 
Other nonmetals, n.e.s..........- 

MINERAL FUELS 
AND RELATED MATERIALS 
Asphalt and bitumen, natural 
Carbon black......... eae run SET 
Coal, all grades, including 
briquets 37% 8 
SGS eei scd E ado c 
Gas, hydrocarbon, manufactured 
Petroleum: 
Crude 
thousand 42-gallon barrels.. 
Refinery products: 
Kerosine and jet fuel 
thousand 42-gallon barrels.. 
Distillate fuel oil. do 
Residual fuel oil. do- 
Lubricants do 
Mineral jelly and wax 
thousand 42-gallon barrels 
Other do 
Mineral tar and other coal-, 
petroleum-, or gas-derived 


crude chemicals. ....... O... 


NA Not available. 
Source: 


1966 


1,110 


NA 
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1967 


14 


Government of Barbados. Statistical 


Service. Overseas Trade. 1966, 344 pp.; 1967, 346 pp. 
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BERMUDA 


Bermuda's small mining industry was 
limited to output of sand and limestone. 
The only production reported in 1968 
comprised 95,000 tons of crushed stone 
which was used by the producers in con- 
struction work. 

Imports consisted chiefly of petroleum 
products and metal and nonmetallic items 
for construction. Chief imports for 1967 
are listed in the following tabulation: 


Cement, portland. .......... metric tons... 22,796 


Cement, other..............-....- do.... 1,600 
* . 
PD halt. thousand 42-gallon barrels.. 14 
Lubricating oil............... do.... 7 
Gasoline do 241 
Jet fuel. — 189 
Liquid petroleum do 28 
Distillate fuel oil............- do.... 820 
Residual fuel oll)... do.... 84 


Mineral commodity exports in 1967 were 
limited to scrap metal and petroleum prod- 
ucts. Destination of the refinery products 
was listed as to bunkers and commercial. 

In terms of value, the United States 
provided 49 percent of Bermuda's total 
commodity imports. It is of interest to note 
that despite Bermuda's rather limited for- 
eign trade requirements, over 70 countries 
consigned goods to that colony in 1967. 


Table 6.—Bermuda: Estimated production of mineral commodities 


(Metric tons) 
Commodity 1964 1965 1966 1967 1968 » 
III 2l ec eee ese KI 100 100 20 10 NA 
Stone, sand and gravel, n.e.s.: 
Dimension stone: Limestone................- 27,488 29,465 30,482 22,861 NA 
Crushed and broken........................ r 72,043 49,786 71,123 84,882 95,000 
Sand (crushed and natural) r 37, 112 71,124 77,220 105, 559 NA 


t Re 


vised. 
NA Not available. 


Table 7.— Bermuda: Exports and reexports 
of mineral commodities 


Commodity 1966 1967 


METALS 
Scrap, unspecified. ....... value.. $90,641 $78,714 


AND RELATED MATERIALS 
Petroleum: Refinery products: 


Gasoline: 
A viation 
thousand 42-gallon barrels.. 65 48 
Other do 22 23 
Kerosine..........-..- do 2 1 
Jet fuel. 98 588 560 
Residual fuel oil...... do 209 139 
Lubricating oil....... 9898 53 


CUBA 


With the exception of foreign trade sta- 
tistics for selected countries, no information 
of great reliability has come to the attention 
of the Bureau of Mines regarding the 
mineral industry of Cuba for this year. 


In addition to its general economic prob- 
lems, lack of petroleum products appears 
to be an important factor in braking in- 
dustrial progress. The René Arcay cement 
plant is reportedly using nearby occurring 
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asphalt as a portion of its fuel in order to 
save fuel oil? 

Electrical energy is saved by doing 
routine maintenance on some industrial 
plants during evening hours when the 
heavier load is on the national power 
network. 

Firm mineral production figures have not 
been available for a number of years, but 
the Bureau of Mines estimates nickel and 
cobalt output for 1968 at about 27,200 and 
1,100 tons, respectively. 

In addition to trade with the U.S.S.R. 
as shown in table 8, trade with Poland 
for 1966-67 is shown in the following 
tabulation: 


827 


In 1967, Yugoslavia supplied Cuba with 
the following mineral-based commodities, 
in metric tons: Coated wire, 94; barbed wire, 
1,346; aluminum sheets, 471; aluminum foil, 
1.5; and distillate and light fuel oil, 294. 

In 1968, selected mineral trade with 
France consisted of the following exports 
to France, in metric tons: Nickel, 4,481 and 
mineral raw materials, 575. Chief mineral 
exports to Cuba were manufactured fer- 
tilizer, 163,983 tons; iron and steel, 2,155 
tons; mineral fuels, 17 tons; and raw 
mineral products, 139 tons. 

A copper deposit was reportedly dis- 
covered * in the extreme western part of 
Pinar del Rio which was expected to rival 
Matahambre for at least 30 years. 

A kaolin-processing plant on the Isle of 


Coremodity ET E Pines was being reequipped in order to 
increase production to 20,000 tons per year 
EXPORTS 
e eee eros 22, 702 24,905 from the present output of 16,260 tons. 
Copper, ore and concen — : 2e | 8 2,520 Since 1959, 49 large and small dams 
FT 90 er have been completed or are under con- 
IMPORTS struction. Five of the dams are on the Isle 
Steel sheets 275 490 f Pi 
Seen 8 10,000 19,730 OF Fines. 
%%%%/§ö; one ĩð d 8 „000 8, 000 — . — 
Petroleum refinery produets 897 1,331 8 bz Mining. V. 5, No. 2, February 1969, 
pp. 30-32. 
* Engineering and Mining Journal V. 169, 
* Revised. No. 11, November 1968, p. 114 
Table 8.—Cuba: Selected mineral commodity imports from U.S.S.R. 
(Metric tons) 
1966 1967 
Commodity Value Value 
Quantity (thousand Quantity (thousand 
rubles) rubles) 
METALS 
Aluminum, metal, including alloys, all form 4,100 2,841 4,900 8,430 
Copper, metal, including alloys, all forms r 4,600 4,776 4,500 4,828 
on and steel: Metal: 
FEC ¶⸗ſ AAA 42, 200 1,538 60,200 1,946 
Fh ⁵ oe eels se 1,400 131 1,30 159 
Steel semimanufactures: 
Tinned plates and sheets. ..................... 26,900 5, 595 24, 800 5, 188 
Tubes and pip;dze l.l. -. 24,100 8,826 28,000 4,189 
Other rolled products EE ae cs tee Ce E estes 142 ,900 15,115 126,500 12,979 
Lead, metal, including alloys, all form r 1,000 324 900 23 
Zinc, metal, "including alloys, all form 500 158 600 178 
NONMETALS 
J7J;ö he Se co ee ere oe cee bees 6,000 141 9,900 1,380 
Cement... od dms ⁰ eee uA EE 162 ,000 1,680 257,000 2,971 
Fertilizer materials: 
, ß e r 278, 000 r 12, 587 416, 800 19,461 
Phosphate cte cas 105,600 2,007 115,800 2,275 
r . cA eee ue 101, 400 2,801 91,700 1,957 
Refractory materials 5,000 873 12,400 945 
U ³²¹w ⁰ ¹¹wůww⁊ͥ; ⁰ͥ⁰ð⁰æ mr ð w = 76, 800 2, 786 135, 500 6,588 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black. ... nnd r 2,200 r $45 8,800 575 
COMO. uoconscuud aue cue a thousand tons 26 529 39 776 
Petroleum: 
Fr äAWꝗ—ͤꝓ—0—AVAVT Li E do 3, 840 39, 729 3, 888 39, 759 
Refinery products: 
Gasoline-  — . ud eria: do 100 2,610 104 2,624 
Distillate fuel oil......................- do 247 4,167 321 5,261 
Residual fuel oil do 826 7,585 955 8,720 
Lubricants, including greasess do 75 5,436 68 5,019 
Mineral jelly and wax.................-.-...-.- 1,900 256 1,300 175 


r Revised. 


Source: Vneshnyaya Torgovlya S.S.S.R. za 1967 god (Foreign Trade of the U.S.S.R. for 1967). 
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DOMINICAN REPUBLIC 


The mineral industry: of the Dominican 
Republic was of little importance to the 
domestic economy, with production largely 
limited to bauxite and cement. Some nickel 
and copper were produced on an experi- 
mental basis, and salt was probably pro- 
duced on a continuing basis but figures 
were not available. 

While the mineral industry played but 
a small part in the economy, it is expected 
that large investments will be made in the 
next few years. Areas of interest to in- 
vestors were nickel, copper, iron ore, and 
petroleum refining. 

The Government continued to be recep- 
tive to foreign investment, particularly in 
cases where financing was to be obtained 
from abroad and the new ventures would 
not compete excessively with established 
businesses. 

The continued strong activity in build- 
ing, plus proposed irrigation projects, was 
expected to increase demand for cement 
and common construction materials. 

The few mineral commodities exported 
were overshadowed in importance by baux- 
ite. Bauxite exports in 1967, all to the 
United States, were valued at $12.8 million 
and amounted to 8.2 percent of total 
commodity exports and 96 percent of all 
mineral exports. 

Imports, by value, were led by petroleum 
refinery products, followed by iron and steel 
items and other metals and nonmetals. 

The United States was the Dominican 
Republic's predominant trading partner 


during 1967, having supplied 52 percent of 
total commodity imports, while receiving 
52 percent of the exports, on a value basis. 
The following tabulation compares value 
of mineral trade with that of total com- 
modity trade during the years 1965-67: 


Value 
(million dollars)! 
Mineral Total 
commodity commodity 
trade trade 
Exports: 
1966. ..........-- 11.8 125.5 
19680 10.3 136.7 
196777 13.4 156.2 
Imports: 
1965858 14.9 86.7 
1960808 19. 6 160.8 
1999 8 28.0 174.7 
1RD$1 =US$1. 
Source: República Dominicana. Secretariado 
Tecnico de la Presidéncia. Oficina Nacional de 
Estadística. Comercio Exterior de la República 


Dominicana. V. 15, 1967. Santo Domingo, D. N., 


1968, 303 pp. 


Metals.—Bauxite and Alumina.—bBello- 
mar Inc., a joint exploration company, was 
formed by Campbell Chibougamau Mines 
Ltd., Bayou Interests, Inc., and Phelan 
Sulphur Co. to appraise two bauxite con- 
cessions and one of iron ore. The largest 
bauxite concession contains over 750,000 
acres in the Barahona Peninsula; the other 
one contains about 325,000 acres in the 
Rio San Juan area. 


Table 9.—Dominican Republic: Production of mineral commodities 


(Metric tons) 
Commodity 1964 1965 1966 1967 1968 » 
METALS 
Aluminum, bauxite, dry equivalent 760,290 941,756 833,008 983, 043 994,338 
Copper, mine output, metal eontennt᷑ktd̃dd 22222220- Lee eee 33 105 
Nickel, ferronickel, nickel eontennt᷑ tt 34 294 
NONMETALS 
Cement, hydraulic.......................- 297,515 211,974 276,398 810,120 827,851 
peu 3; 8 109, 694 89, 499 90,883 118,710 NA 
Rock................ thousand tons 2 21 e 20 () NA 
Marine (ineluding other evaporated) 
thousand tons 29 26 e 25 NA NA 
Stone, sand and gravel?, crushed and 
broken: Limes tone 398,470 271, 667 359,317 NA 12,842 


N A Not available. 
1 Less than 4 unit. 


* Estimate. 


P Preliminary. 


* Granite, glass sand, common sand, marble, and travertine are produced in the Dominican Republic from 


time to time, but statistics are not regularly reported. 
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Table 10.—Dominican Republic: Exports 
of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum, bauxite......... 1,001,280 1,243,342 
Iron and steel, scrap........ 749 410 
NONMETALS 

Amber.......... kilogram ss 357 
Cement 15, 995 10, 142 
Clays and clay produets 

(including all refractory 

y! 196 226 
Gypsum and plasterss 73,350 85,431 

IMesias 8 139 
Ol Gs R eo ees 100 200 
Stone, sand and gravel, 

dimension stone 106 ........ 

MINERAL FUELS 

AND RELATED MATERIALS 
S A eee oa N 
Petroleum refinery produets, 

lubricantss --------- 6 (1) 


1 Less than 14 unit. 


Source: Repüblica Dominicana, Oficina Nacional 
de Estadística. Comercio Exterior, V. 15, 1967. 
Santo Domingo, 1968, 308 pp. 


Table 11.—Dominican Republic: Imports 
of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Copper, metal, including alloys, 
semimanufacturess 717 832 


Gold, silver, platinum, metal, 
unworked or partly worked 


troy ounces.. 21,816 191, 072 


Iron and steel, semimanufactures. 39,416 50, 960 
Other metals, including alloys, 
all fers oe 1,602 1,440 
NONMETALS 
Cement 3,536 3,805 
Stone, sand and grave el! 1,528 2,602 
MINERAL FUELS 
AND RELATED MATERIALS 
Coal and coke, including briquets. 990 321 
Petroleum: Refinery products: 
Gasoline 
thousand 42-gallon barrels.. 1,442 1,517 
Kerosine do 222 267 
Distillate fuel oil do 616 755 
Residual fuel oil. ..... do.... 71,366 1,469 
Lubricants..........- do.... 63 44 
Other do 96 203 
r Revised. 


Source: Repüblica Dominicana, Ofieina Nacional 
de Estadística, Comercio Exterior de la Repüblica 
B 1967. V. 15, 303 pp. Santo Domingo, 


In addition, a feasibility study was in 
progress on a 40,000-acre concession in the 
Hatillo iron ore area. 

The Government announced at yearend 
that it would call for international bids for 
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the construction of an alumina plant. Under 
its contract with the Aluminum Company 
of America, which mines bauxite on the 
Barahona Peninsula, the Government is 
entitled to buy 850,000 tons of bauxite 
annually when it completes a processing 
plant. 

Copper and Manganese.—The Special 
Commission which was organized to con- 
sider 16 applications from foreign and 
domestic firms to explore copper and man- 
ganese properties around Las Cañitas re- 
jected all offers. According to the Com- 
mission, the requests “did not meet the 
national interest requirements." A date for 
submission of new applications had not 
been set by yearend. 

Gold.—The Pueblo Viejo mine was 
leased to Minerales Industriales C. por À. 
after 12 months of negotiations. Explora- 
tion work to yearend 1968 reportedly re- 
sulted in outlining 64 million tons of gold, 
silver, and zinc ore valued at around 
$40 per ton. Recoverable sulfur was ex- 
pected to cover all production costs. The 
mining plan called for an open-pit opera- 
tion. Initial plant installation was planned 
to process 2,500 tons of ore daily." 

Iron and Steel.—Productos Diversos C. 
por A. was formed by three firms from the 
Dominican Republic and two from Japan 
for the purpose of manufacturing hot-dip 
galvanized iron sheet. The company was 
capitalized for $500,000 and expected to 
locate its plant near Santo Domingo. Eighty 
percent of the ownership interest will re- 
main within the country. 

It was expected that 12,000 tons of 
sheets would be produced initially, with 
output eventually rising to 25,000 tons. 
Raw materials, machinery, and technology 
were to be furnished by the Japanese 
partners. 

Nickel.—Falconbridge Dominicana C. 
por A. continued operation of its ferro- 
nickel pilot plant until August 1968. Drill- 
ing activity continued for further defining 
of the orebody, and some structural founda- 
tion investigations were made for the pro- 
posed plant. Construction contracts were 
called to cover erection of the metallurgical 
plant, service facilities, and the main com- 
ponents of the powerplant. Total cost to 
bring the projects to the production stage 
was set at $180 million. Actual construction 
was expected to start in early 1969. 


5 Mining Journal (London). V. 271, No. 6951, 


Nov. 8, 1968, p. 365 
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Mineral Fuels.—Petroleum.—Gas y Petró- 
leos Dominicanos reportedly resumed drill- 
ing operations on a well that was shut 
down in 1965. A second well was started 
in early 1968. Both tests are in the Azua 
area. 

Midland Cooperatives, Inc., a U.S.-based 
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firm, was building a 15,000-barrel-per-day 
refinery; completion date was set for early 
1969. 

Antilles Petroleum, held by Puerto Rican 
interests, was reported to have been seeking 
Government permission to build a 25,000- 
barrel-per-day refinery near Azua. 


GUADELOUPE 


Little information was available on the 
minerals industry of Guadeloupe, but the 
following tables on production and foreign 
trade give some gauge of those activities. 

Of imports valued at $99.6 million in 
1967, France supplied $71.3 million worth. 


Value of total commodity exports amounted 
to $32.4, of which $23.9 in value were 
consigned to France. The United States 
ranks as Guadeloupe’s second most impor- 
tant trading partner. 


Table 12.—Guadeloupe: Estimated production of mineral commodities 


(Metric tons) 

Commodity 1964 1965 1966 1967 1968 P 
cayi S E ĩ ĩðVtußüſ E E E S N NA NA NA 84,000 NA 
e Se nt 8 NA NA NA 48,000 64,000 

Pol sand and gravel: 

Crushed at and broken, n.e.s.! 
thousand tons.. 1,008 1,410 NA 1,962 1,988 
Sand. (ÜÜ] AAA 8 NA 102,000 NA 153, 000 187, 000 
P Preliminary. NA Not available. 


1 May include material of igneous and sedimentary origin, used for ballast, fill, and other purposes. 


Table 13.—Guadeloupe: Exports of selected 
mineral commodities 


(Metric tons unless otherwise stated) 


Commodity 1966 1967 
METALS 
Gold, metal, unworked or partly 
worked value.. $1,000 ...... 
Iron eno steel: Metal: 
Cannes ad T 9 6 
Rn a and forgings....... 
Radioactive and associated 
Matera 6 
Nonferrous metal scrap———- 154 145 
NONMETALS 
Cement and mineral manu- 
factures, n. e. 117 
A s and clay products (including 
refractory brick) 7 4 
Fertilizer materials, manu- 
factured uu D uunc 
MINERAL FUELS 
AND RELATED MATERIALS 


Petroleum refinery products...... 243 40 


Table 14.—Guadeloupe: Imports of selected 


mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum, metal, including 
alloys, all forms PF 151 172 
Copper, metal, including alloys, 
all forms 56 61 
Gold, metal, unworked or partly 
worked value.. $88,000 $42,000 
Iron and steel: Metal: 
Steel, semimanufactures. .... 20,577 16,487 
Castin and forgings....... 60 67 
Lead, metal, including alloys, 
all form 88 81 
Silver, metal, including alloys 
value.. $2,000 ...... 
Tin, metal, including alloys, 
all forms ong tons.. 4 8 
Zinc, metal, including alloys, 
all form -2 ------------- 82 82 
Other, scrap, nonferrou s 6 
NONMETALS 
Abrasives, natural, n.e.8........- 10 15 
Cement and mineral manu- 


factures, n 


n.e 85,962 99,248 
Clays and clay p oducts (including 


all refractory brick) 3,518 2,236 
Fertilizer materials: 
ee seceaazose 869 ...... 


Manufactured 
Stone, sand and gra vel 
Other nonmetals, n. e. s.: 


80,942 30, 569 
184 155 


VVFFCVTCCTTCCCCCTTCT0T0T0T0T0T00T00T00 1,188 1,821 
Manufactured 282 2 
MINERAL FUELS 
AND RELATED MATERIALS 
Coal and coke, including briquets. 28 40 
Gas, natural and manufactured... 2,786 3,3852 
Petroleum refinery products...... 84,828 98,242 


Mineral tar and other coal-, 
petroleum-, or gas-derived 
crude chemicals 48 14 
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HAITI 


Reynolds Haitian Mines, S.A., with baux- 
ite output approaching 500,000 tons an- 
nually, ranked as one of Haiti’s largest 
industries. 

The only other mining concern of con- 
sequence was Sedren, S.A., a wholly owned 
subsidiary of Consolidated Halliwell, Ltd., 
which produced copper concentrates, con- 
taining gold and silver values. Another 
subsidiary, Compagnie Nationale D' Ex- 
ploration, S.A., was carrying out explora- 
tion on its concession in northern Haiti. 


Local interests were developing a marble 
quarry but there was no evidence of pro- 
duction during 1968. 

A new mining law was promulgated 
February 22, 1968.* Definitions were clari- 
fied as to mines and quarries, permits to 
prospect or mine, and taxes to be paid. The 
Geology and Mines Service was created by 
decree to help administer provisions of the 
mining law. The Service was made a part 
of the Secretariat of State of Agriculture, 
Natural Resources and Rural Development. 


Table 15.—Haiti: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1964 1965 1966 1967 1968 » 
METALS 
Aluminum, bauxite, dried 487,160 882,588 861,426 859,192 445,664 
Copper, mine output, metal content ,029 3,960 2,780 2,950 1,597 
Gold, mine output, metal content 
troy ounces. . 8,090 6,719 5,071 e 5,000 e 3,000 

Silver, mine output, metal content..... do.... 92,057 77,488 50, 690 e 84,000 e 17,000 

NONMETALS 
Cement, hydraulic.......... thousand tons.. 56 42 88 40 41 

e Estimate. P Preliminary. 


! Clay, gravel, limestone, marble, sand, salt, and possibly other minerals are also produced in Haiti; neither 
statistics nor reliable estimates are available for quantity of such output. 


Table 16.— Haiti: Selected exports of 
mineral commodities 


(Metric tons) 


Complete foreign trade statistics for 1966 
were not available in time for publication. 
Mineral exports, chiefly bauxite and copper 
concentrates, went exclusively to the United 
States and Japan, respectively. Chief im- 


Commodity 1965 1966 : iris 
ports of mineral commodities were petro- 
leum products, iron and steel semimanu- 
METALS : : 
Aluminum, bauxite 427,799 332,782 factures (9,600 tons), and aluminum semi- 
Copper: 
Ore and concentrate 10,221 9,124 manufactures (185 EO ns). : 
Metal, sera sz 127 98 Of total commodity trade, the United 
Iron and steel, crap 21 .....- States received 45 percent of the exports 
NONMETALS i : 
Cement 81 ...... and supplied 64 percent of the imports. 
JAMAICA 


The 1968 pace of the Jamaican economy 
quickened after easing during the previous 


year. According to Government reports,’ 


the growth in the gross domestic product 
(GDP) increased at over 9 percent, or 
about double that of 1967. 

Bauxite mining and alumina processing 
are of considerable importance to the 
Jamaican economy, and the investment of 
$450 million in completed alumina facili- 


ties, or those under construction, added an 
appreciable share c* strength to the econ- 
omy. Mining, quarryi..g, and refining con- 
tributed 9.8 percent of GDP in 1968: the 
share of the bauxite industry alone was 
probably between 8.5 and 9 percent. 


8 Martindale Hubbel Law Directory. Haiti Law 
Digest. V. 5, 1969, p. 3052. 

Government of Jamaica. Economic Survey, 
Jamaica. Prepared by the Central Planning 
Unit, Kingston, Jamaica, 1968, 125 pp. 
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Earnings from 1968 bauxite exports in- 


creased 2.5 percent over the 1967 figure, 


while alumina export value gained 21.7 
percent over the 1967 level. Currency de- 
valuation in November 1967 affected the 
comparative changes; adjustments made 
for the effect of devaluation resulted in a 
12-percent decrease in bauxite earnings 
and only a 4-percent gain in earnings from 
alumina. 

According to Government figures, the 
total bauxite-alumina export earnings in 
1967 were J 238.4 million ($107.6 million 
at J£1 — US$2.80) compared with 1968 
figures of J£44.4 million ($106.7 million 
at J£ — $2.80). 

Labor problems continued to hamper in- 
dustry in general during 1968. A 6-week 
strike in mid-1968 at the construction site 
of Alumina Partners of Jamaica, Ltd. 
(ALPART), was not expected to delay the 
proposed completion date. 

In 1967, the latest period for which 
figures are available, the bauxite-alumina 
industry employed 7,308 persons, including 
onsite construction workers. This was a 
22-percent rise over employment in 1966. 

Wages paid by the industry in 1967 
amounted to $20.2 million compared with 
the 1966 wage bill of $15.5 million. 


PRODUCTION 


Bauxite mining and alumina processing 
were overwhelmingly the most important 


part of the Jamaican extractive mineral in- 
dustry. Output of bauxite in 1968 regis- 
tered a decline of 8 percent from the 1967 
level, the first drop during the last 5 years. 
Expansion in alumina processing is indi- 
cated by the 10-percent rise in 1968 pro- 
duction over that in 1967. 

Increasing construction activity ac- 
counted for appreciable rises in output of 
cement and common construction mineral 
commodities. 


TRADE 


Bauxite-alumina exports valued at $107.6 
million in 1967 accounted for 89 percent 
of mineral exports, and 50 percent of total 
commodity exports. 

Chief mineral import categories were of 
iron and steel items, fertilizers, and some 
petroleum refinery products. 

The United States, United Kingdom, 
and Canada dominated Jamaican trade, 
accounting for 80 percent of exports, and 
70 percent of imports by value. Nearly 40 
percent of export value went to the United 
States, followed by United Kingdom and 
Canada with 26.4 percent and 13.7 per- 
cent, respectively. Of imports, United States 
supplied 38.7 percent, United Kingdom 
19.9 percent, and Canada 11.2 percent. 

All“ recorded exports of bauxite in 1967 

5 Government of Jamaica, Department of Sta- 


tistics, Trade Statistics Unit. External Trade of 
Jamaica, Calendar Year 1967. 1968, 319 pp. 


Table 17.—Jamaica: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 » 
METALS 
Aluminum: 
Bauxite, dry equivalent of crude ore 1.... 7,936,468 r 8,651,021 * 9,061,518 1 9,267,692 8,525,488 
Alumina (exports) ..........-._.....-.. 780, 656 782,361 803,849 887,787 922, „388 
Iron and steel, semimanufacture see 10. 047 
NONMETALS 
8 hydraulic......................... 281,839 312, 582 855 , 484 835,297 408,916 
// Pr MIS 55,221 95,684 125,894 126, 000 140, 000 
8 J) ͤ ͤͤrͤRͤ g cans oom 195,212 211, 846 193,000 167,000 208, 653 
Stone, sand and gravel: 
Crushed and broken: Limestone 4,800,656 2 429,058 2 529,747 er 480,000 e 1,816,582 
CCC a cler K wap oasis 668 , 400 790,214 NA * 422,500 œ 465, 809 
Sand, excluding glass sand 273, 000 310, 428 NA * 1, 300, 000 * 1, 430, 000 
Sand (for glass laaa) - PREE EEEE NA 10,474 7,301 8,636 e 8, 700 e 8,900 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: Refinery products: 
Gasoline. . thousand 42-gallon barrels. . 1,083 1,614 2,008 1,542 1,017 
Kerosine and jet fuel do.... 8 993 1,118 819 971 
Distillate fuel oil 5 do 1.208 1,777 i0) 4.647 14.185 
Residual fuel oil... do.... 9,852 4,561 4,400 , 4,139 
Liquefied petroleum gas do.... 55 97 122 NA 118 
As Da beans ts eects 8 do.... 24 54 129 NA 92 
NC MSIE do NA 247 8 856 NA 
e Estimate. P Preliminary. r Revised. NA Not available. 


! May include bauxite used in cement manufacture. 


? For cement manufacture only. 
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went to the United States; the total of 
7,257,057 metric tons was valued at $53.2 
million. Total alumina exported was 
837,198 metric tons valued at $58.5 mil- 
lion; principal destinations were as follows, 
by tonnage (and US$ values): Canada 
391,012 ($27.3 million); Norway 270,022 
($18.9 million); United States 115,842 
($8.1 million); Sweden 50,593 ($3.5 mil- 
lion). The remainder went to Switzerland 
and Trinidad and Tobago. 

The following tabulation shows the com- 
parison of mineral trade with that of total 
commodity trade for 1965—67: 


Value 
(million dollars)! 
Mineral Total 
commodity commodity 

trade trade 

Exports: 
19655: 8 109.0 r 214.4 
1966............ 117.8 r 228.0 
199777 8 121.1 214.4 

Imports: 
19661ỹf·nt 61.3 289.1 
1966... es ee 63.5 827.2 
19677 56.6 353 .6 

r Revised. 


! Where necessary, values have been converted at 
the rate of J£1 =US$2.80. 


Source: Jamaica. Department of Statistics, Trade 
Statistics Unit. External Trade of Jamaica, Calendar 
Year 1967. 1968, 319 pp. 


COMMODITY REVIEW 


Metals.— Aluminum.—Alcoa Minerals of 
Jamaica, Inc., a subsidiary of Aluminum 
Company of America, reportedly com- 
menced construction of its alumina plant 
at Woodside, Clarendon Parish. The 
800,000-ton plant (initial capacity 400,000 
tons annually) represents an investment of 
about $120 million. The plant was to be 
capable of processing low-grade ore con- 
taining more than 4 percent silica.? 

Under the original construction agree- 
ment with Alcoa, the Jamaican Govern- 
ment has the right to transport up to 
one-half of the alumina output in its own 
ships for overseas destinations; that is, if 
Jamaican bottoms are available. This con- 
dition may provide the impetus for Jamaica 
to develop its own merchant marine. 

Alcan Jamaica, Ltd.," reportedly com- 
pleted the expansion of its alumina capac- 
ity to around 1.2 million tons annually. 

Alcan Products of Jamaica began opera- 
tion of a 2,000-ton-per-year aluminum 
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Table 18.—]amaica: Exports and reexports 
of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 


METALS 
Aluminum: 
Bauxite and concentrate. 7,182,280 7,257,057 
Oxide (alumina) and 


hydroxide............ 808,381 887,198 
Metal, including alloys, 
all forms 87 133 
Copper, metal, including 
alloys, wrought m whet 10 (1) 
Iron and steel: 
Sera?” ewe 150 1,262 
Steel, primary forms 64 10 
Semimanufactures. ..... 101 284 
Lead, metal, including alloys, 
all form ----- 7 16 
Zinc, metal, including alloys, 
all form 6 12 
Other, ash and residue con- 
taining nonferrous metals 1,886 590 
NONMETALS 
Asbestos 185 474 
Cement 135,054 71,288 


Clays and clay products 
(including all refractory 


brick)... oce oum 88 
Fertilizer materials 

manufactured. ........... 7 : 
Gyps um r 200,948 191, 724 
EI %ðVu cc E 1 


Sodium compounds 
Stone, sand and gravel: 


Dimension 64 7 
Gravel and crushed rock. ......... 1 
Limes tone 213,305 86 


Other nonmetals, n. e.s 
MINERAL FUELS 
AND RELATED MATERIALS 


Asphalt, natural............  ........ b 
Gas, hydrocarbon, natural í i 
Gasoline 

thousand 42-gallon barrels r 983 491 

erosi ne do r 162 77 
Distillate fuel oil do 812 1, 265 
Residual fuel oil do 1,019 999 
Lubricantss .-..----- do 57 76 

then 0 8 31 

r Revised. 


! Less than 14 unit. 


Source: Government of Jamaica, Department of 
Statistics, Trade Statistics Unit. External Trade of 
Jamaica. 1966, 319 pp.; 1967, 323 pp. 


extrusion plant at yearend. Located in 
Spanish Town, the $960,000 plant is able to 
handle billets up to 6 incres in diameter." 
Copper.—The Jamaican Government re- 
portedly approved agreement between 
Cominco, Ltd., and Burrex Mines, Ltd., to 
develop a 15-square-mile copper prospect." 


oe Week. V. 39, No. 38, Sept. 16, 1968, 


p. 

15 Engineering and Mining Journal. V. 10, No. 
4, April 1969, p. 170. 

11 Metal Bulletin. No. 5361. Dec. 31, 1968, p. 21. 

12 Metals Week. V. 39, No. 45, Nov. 11, 1968, 
p. 4. 
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Table 19.—]amaica: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 
METALS 
Aluminum, metal, including alloys, all form 2,711 
Copper: 
Copper sulfüte. oo x ß , e Ede (3) 
Metal, including alloys, all forme zz ü — é h lll lll l.l. 270 
Iron and steel: 
Ore and Concentrate ͥͥr᷑— ] k G “é —ẽ³· w-. ðx;w:ʒ ³ꝛ A 8 
Metal: 
BOTA se ùÜ ſuſhſſſ0hhſ ³.¹ ] LU ÉD 25 
Pig iron, including ferroalloys, and similar materials 416 
Steel, primary forms: Ingots, blooms, slabs, billets, sheet bars 441 
Semimanufactures: 
ars, rods, angles, shapes, sections — 89,898 
ire rods and wireee—ſn6œͤ%ͤ ` 
Other bars and rods «„ ç%„ 864 
Universals, plates and sheets: 
Universals and heavy plates, uncoated.....................- 8,611 
Medium plates and sheets, coated Zg—g— -2-2-2-2 15,931 
Hoop and StriDo.a ß , e eua ewes 829 
Rails and &ccessOPleS......s.crl.e eonWasccoReNsRRRscSERMENCNES E 1,554 
Tubes, pipes and fittings: 
Cast iron tubes and Ffõö·Üͥͥ0ͥ¹Ü¹¹A dew ͤ se cece ccu LE 10,946 
Welded and clinched tubes and pipes 6,202 
Castings and forgings, rough, n. e.s 165 
Lead, metal, including alloys, all form — Fꝛ A 132 
Nickel, metal, including alloys, all formed md 44 2 
Platinum / ðſſſ/ value 312, 660 
SP ³oÜ¹1¹¹AA .. ͥ ⁰⁰ ⁰⁰! mr ³ð³ ĩð 8 do 332,124 
Tin, metal, including alloys: 
Unwrought )))%%VbbCCCCöõöõ0ö0G0ͤkr! Te PERDONO RIEN EROR long tons 81 
Semimanufaceture s do 342 
Zinc, metal, including alloys, all form 1 
Other: 
Ore and concentrate MkMMMũk̃-kt̃ „„ 2 
Ash and residue containing nonferrous metals 2 
Metals, including alloys, all forms. .................................-...-. 118 
NONMETALS 
Abrasive; natural; ness... dada r 76 
PPP ³˙¹¹i ³⁰¹·¹m ⁴⁵³ AAA 0A ͤ mue 3j c Lir mde 185 
r ß , . du n IE E 2,921 
Clays and clay products (including all refractory brick): 
Crude clays, n.e.s., fuller's earth, dinas, chamotte -H „ 3,427 
Produets, refractory APEE PEA EET EIRA SERMO 405 
Fertilizer materials: 
CJ⅛ .... E ³ĩ˙Ü ¹wvuAA ͥ E A mA EA IEE E 875 
Manufactured: 
e ß . . Rei E 21,663 
Phosphatie.- i22. eie ec A M m e ; 
J!ͤôÜ5êO ðß :::.. Äddꝓdddddddddd ean UE ded RE ue 8,161 
Other, including mixedʒulul]!!ll „„ 81,728 
ashite , ] ⁰yꝑyßwdd a A EENE a Ea O A 7 
Gypsum and plasters. ......... 22 LL LL LLL LLL cca 4 448 
h ow aaa eque / aC e EE (1) 
II Ur "nw y 
Precious and semiprecious stone, except diamond. ..................... value 326, 670 
SUO comer decas cce OP TER PLC a a aa 11,640 
Sodium eompounda.... ua. -lluowcedeteosseuedselauowuescdEedsue eene 65,882 
Stone, sand and gravel: 
Dimension ꝶꝶr.........d REDEEM ENS 648 
Gravel and crushed rock LLL LLL LLL LL LLL cel s lr. 65 
Sand, including qu art 805 
J%%%öĩÄ5öL5tĩi: tee NOH RO ACH oe RU ͤ d tet 1,026 
G ö§;O )))!!! cuz aae EE EAR D LEE E E 8 r 628 
MINERAL FUELS AND RELATED MATERIALS 
Aauphalf-.--2225uszeozcenaexutuszivecce ic dl LL Ce io UE e UE .805 
Coal and coke, including briquets.............. 2... . 2 c2 L2 cl Lll lll LL eee 792 
Gas, hydrocarbon, natural gas liquids_...........-.......-..-..--.---------- r 308 
Petroleum: 
Crude and partly refined thousand 42-gallon barrels... . r 9,301 
Refinery products: 
% U a ⁵˙¹ RE UE E do r 710 
„E ³ n y ⁊ . cel ue do 48 
Distillate fuel oil 2.2... 2.2... 222 22 2 LLL LL LLL LLL lel lll Occo 165 
Residual fuel ol 8 8 826 
Lubricants J ⁵ↄ dd OKT N ae tag eh 0...- 61 
Jö EE E pL pU ie Eu Leics K owe Llc 83 
Mineral tar and other coal-, petroleum-, or gas-derived crude chemicals 92 
r Revised. 


! Less than 14 unit. 
? Mostly bunkers. 


1967 


4,475 


10 
294 


$6,182 


Source: Government of Jamaica, Department of Statistics, Trade Statistics Unit. External Trade of 


Jamaica. 1966, 819 pp.; 1967, 323 pp. 
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Nonmetals.— Cement.—'The Caribbean 
Cement Co., Ltd., set new records for 
production, local sales, export sales, and 
gross revenue. Net profit was reduced from 
the previous year's level because of cur- 
rency devaluation in late 1967. Devalua- 
tion affected the company's profit in that 
a considerable portion of its supplies regu- 
larly have to be purchased from non- 
devalued currency sources, or in high- 
priced devalued areas. 

With sales of 407,062 tons, the com- 
pany’s market was about equal to the 
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plant's 406,420-ton annual capacity. With 
the construction industry in Jamaica on 
the upswing, the Company was negotiating 
with the Government for permission to 
erect a 100,000-ton-per-year plant in he 
Montego Bay area to supply domestic users. 
Export requirements will be served from the 
present deepwater bulk-loading facility at 
the Rockport plant. The Chairman credited 
Jamaica's membership in the Caribbean 
Free Trade Association with helping to 
attain record exports of nearly 99,000 tons 
during 1968. 


MARTINIQUE 


Martinique's small extractive minerals 
industry was limited to construction mate- 
rials, largely of volcanic, or igneous origin. 
Salt output is reported from time to time, 
the most recent report of which was 
120,000 cubic meters in 1967. 

Total value of all commodity imports in 
1967 amounted to $105.5 million, of which 
France supplied $77.0 million. Exports were 
valued at $36.0 million with $32.6 million 
going to France. 

The first real steps toward industrializa- 
tion of the island were in progress with the 
building of an oil refinery near Fort de 
France. The consortium building the 
11,000-barrel-per-day refinery comprises 
Union Générale des Pétroles (25 percent), 
Compagnie Frangaise des Pétroles (25 per- 


cent), Shell Oil Co. (24 percent), Standard 
Oil Co. of New Jersey (14.5 percent), and 
Texaco, Inc. (11.5 percent). The refinery 
was scheduled to go onstream in 1970. 

In September, the DX Division of the 
Sun Oil Co. announced that it would build 
a $5.6 million plant near the refinery to 
manufacture 100,000 tons of granulated 
fertilizers annually. Contract for construc- 
tion of the plant, to be completed in 1970, 
was awarded to Foster Wheeler Francaise, 
a subsidiary company of Foster Wheeler 
Corp. 

Packing and warehousing facilities were 
to be installed on Guadeloupe. 


13 Caribbean Cement Co., Ltd. Summary of 
the Annual Statement by the Chairman, 1968. 


Table 20.—Martinique: Estimated production of mineral commodities 


(Metric tons) 


Commodity ! 1964 1965 1966 1967 1968 v 
Clays — ÀÀ 19,000 85,000 44,000 46,000 57, 000 
PUTCO oe cuoio ⁵r⅛.˙Ü 15, 000 10, 000 17,580 15,000 14,970 
Stone, sand and gravel: 
Crushed and broken 851,800 466,500 541,092 570,598 592,284 
Sand and grave l 199,750 170,000 199,000 220, 000 802,285 
AM.. ³»¹ꝛ. k m UL oe 222, 500 200, 000 157, 656 255, 400 157, 500 


P Preliminary. 


! In 1967, salt production was reported at 120,000 cubic meters. 
* May include volcanic tuff and other materials used for fill, ballast, and other purposes. 
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Table 21.—Martinique: Exports and 
reexports of selected 
mineral commodities 


(Metric tons) 


Commodity 1966 1967 


METALS 
Aluminum, metal, including 


alloys, all forms 10 1 
Sopper, me metal, including alloys, " 
Iron and steel: Metal: 

Scrap- -2...2 250 1,200 
Semimanufactures 152 97 
Other nonferrous scrap. ......... 143 155 
NONMETALS 
Cement and mineral manu- 
factures, n.e. ass 18 9 
vie and clay products (including 
refractory brick)........... 65 23 
Fertilizer materials, manu- 
in, . mec 16 
MINERAL FUELS 
AND RELATED MATERIALS 
Gas, natural and manufactured... 112 52 
Petroleum, refinery products. .... 8 26 
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Table 22.—Martinique: Imports of selected 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 


METALS 
Aluminum, metal, including 
alloys, all forms 271 287 
Copper, metal, including alloys, 
all form 3 30 25 
Gold, metal, unworked or 
partly worked 3 value.. $52,000 $116,000 
Iron and steel: Metal: 
Pig iron, ferroalloys and 


similar materials.. 1 
Steel, semimanufactures - . . 12,418 18,918 
Castings and forgings..... 8 45 
Lead, metal, including alloys, 
all ‘forms 35535 ˙ ee a A ee ee 18 17 
Radioactive and associated 
materials 3 
Silver, metal, including alloys 
value.. 31, 000 31, 000 
Tin, metal, including alloys, 
all forms long tons 2 2 
zine metal, including alloys, 
e ewes 16 44 
Other, scrap, nonferrous.......- 20 
NONMETALS 
Abrasives, natural, n.e.8....... 14 20 
Cement and mineral manu- 
factures, N.e.s__........---- 69,360 75, 545 
Clays and clay products 
(including all refractory 
II! aoc r E 3,275 3,155 
Fertilizer materials: 
G 2 o2z2Li2zWzes 418 806 
Manufactured 35,988 36, 428 
Pyrite, gross weight 30 
Stone, sand and grave l 196 83 
Other nonmetals, n.e.s.: 
SGrüudee˙ł 3, 586 4,164 
Manufactured 192 148 
MINERAL FUELS 
AND RELATED MATERIALS 
Coal and coke, including 
briquets.................-.- 93 48 
Gas, natural and manufactured. 5,102 4, 761 


Petroleum: Refinery products.. 88,601 98, 942 
Mineral tar and other coal-, 

petroleum-, or gas-derived 

crude chemicals............. 9 7 


NETHERLANDS ANTILLES 


The mainstay of the economy of the 
Netherlands Antilles was the oil refining 
industry, which was estimated to have 
supplied about 22 percent of the gross 
national product (GNP) in 1967. Oil pro- 
vided jobs for about 7,000 persons, slightly 
over 10 percent of the labor force. While 
of prime importance, it was noted that the 
share of oil's contribution to the economy 
has been decreasing over the years as the 
1957 contribution to the GNP was 40 
percent. 

Part of the proportional decline was 
attributed to the growing value of tourism, 
the inauguration of light manufacturing 
industries, and the need of the oil industry 


for fewer workers. Unemployment was 
estimated at about 20 percent of the labor 
force, the loss of jobs detracting consider- 
ably from cash entering the economy. 


PRODUCTION 


Except for petroleum products, reported 
mineral output was limited to fertilizer 
materials and limestone. Salt is probably 
also produced, but statistics have not been 
available. 

According to available refinery output 
figures, production over the last 5 years 
appears to have declined. The declire was 
largely in residual and distillate fuel oils. 
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Table 23.—Netherlands Antilles: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 v 
NONMETALS 
Fertilizer materials: 
Phosphate rock, crude. . thousand tons r 111 r 118 147 116 93 
Nitrogenous, manufactured do.... NA 84 NA ! 144 1 207 
Stone, sand and gravel, limestone, crushed... 79, 910 95,683 1 59,107 199, 026 31,812 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: Refinery products: 
Gasoline and naphthas 
thousand 42-gallon barrels.. 41, 200 43,145 44,623 37,769 83,611 
Kerosine and jet fue ll do.... 19,380 18,116 20,303 38,037 88,396 
Distillate fuel oil!!! do.... 41,187 32,762 41,319 32,224 27,035 
Residual fuel oil................. do.... 161,801 161,636 143,455 138,518 189,378 
Lubricants including greases do.... 2,891 2,763 2,785 7,039 7,038 
Asphalt- _---------------------- do.... 4 8 2 2 7 
Other A tui reus do.... 20,231 21,705 20,358 NA 568 


P Preliminary. 
r Revised. NA Not available. 
1 Exports or sales. 


TRADE 


Trade in crude petroleum and products 
provided 78.9 percent of the value of total 
commodity imports, and 96.2 percent of 
total commodity exports in 1967. 

In regard to exports (table 24), 37 
percent of the crude oil went to the United 
States and 17 percent to Italy. Puerto Rico 
took 41 percent of gasoline exports, fol- 
lowed by the United Kingdom with 11 
percent, and lesser shipments to 57 other 
different countries. Canada took 45 per- 
cent of the kerosine, followed by the United 
Kingdom and Chile with minor quantities. 
The United States imported 44 percent of 
the jet fuel with Japan, Singapore, and 
Brazil next in order. Distillate fuel oil ex- 
ports were shared nearly equally by the 
United States and Japan with 23 percent 
and 20 percent, respectively. The United 
Kingdom took 46 percent of the lubricants 
and the Netherlands 19 percent. Exports 
of residual fuel oil and miscellaneous prod- 
ucts went to the United States, while the 
United Kingdom was the destination for 
the mineral waxes and jelly. 

Referring to table 25 which shows petro- 
leum imports, Venezuela supplied 97.5 per- 
cent of all crude oil, with minor amounts 
coming from Gabon, Libya, Nigeria, and 
Colombia, in decreasing order. In addition, 
Venezuela supplied nearly all of the gaso- 
line and distillate fuel oil, and all of the 
residual fuel oil and liquefied petroleum 
gas. Ás for kerosine and jet fuel, 47 per- 
cent was supplied by Trinidad and Tobago 
and 29 percent by Venezuela. The United 


States supplied most of the lubricants and 
miscellaneous products, while mineral tar 
and like substances came mainly from the 
Netherlands. 

The following tabulation shows the com- 
parison between mineral commodity trade 
and total commodity trade for 1965-67: 


Value 
(million dollars) 
Mineral Total 
commodity commodity 

trade trade 
Exports: 

19052 5 8 589.6 602.8 

1966... -“VLp 581.9 591.7 

19015242 8 601.4 612.0 
Imports: 

19655 - 510.2 616.0 

1 98800³ĩo 8 498.4 616.1 

1 (Sse A 535.9 672. 0 


COMMODITY REVIEW 


Nonmetals. — Salt. — International Salt 
Co. reported progress on its salt-recovery 
complex on Bonaire. Most of the condenser 
dikes were finished, and brines were being 
impounded in several ponds. Work was 
going ahead on dikes for the crystallizing 
ponds, and a pumping station was being 
built. 

Design work was in progress for a pier 
to accommodate ships of 40,000 tons; 
loading will be by conveyor belt at the rate 
of 1,500 tons per hour. Energy will be 
supplied by the Bonaire Government. 

It was expected that the first salt would 
be harvested by mid-1970. 
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Sulfur.—Shell Curaçao N.V. opened its 
$15 million desulfurization plant November 
22, 1967. The new plant will reduce sul- 
fur content of the oil to 1 percent, or less. 
Capacity of the plant was not given. 


Lago Oil and Transport Co. planned to 
erect an $80 million residual fuel oil de- 
sulfurization plant at its Aruba refinery. 
The new facility will consist of a vacuum 
distillation unit, a vacuum gas-oil hydro- 
desulfurization unit, and a sulfur recovery 
plant. 


Table 24.—Netherlands Antilles: Exports 
of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
MET 
Iron and steel: 
8%) ³ A 8,066 ....... 
OUther.-.l 2c ꝛ˙ .. 88 
Other, base metals, including 
alloys, ali forms, n. e. 6,781 1,994 


NONMETALS 
Fertilizer materials: 
Crude, phosphatic. c 147,469 118, 338 
Manufactured: 
Nitrogenous 105, 899 
Other, including mixed. NA 5, 520 
Stone, sand and gravel: 
Limes tone 


AND RELATED MATERIALS 


rude 
thousand 42-gallon barrels. . 


2,164 8,755 
Refinery products: 


Gasoline....... do 87,170 37,691 
Kerosine do 8,880 4,638 
Jet fuel do.... 80,458 34, 871 
Distillate fuel oil 

thousand 42-gallon barrels.. 388,688 32,278 
Residual fuel oil 

thousand 42-gallon barrels.. 126,838 183,657 
Lubricants do 7,195 7,082 
Mineral jelly and wax 

thousand 42-gallon barrels.. 184 214 
Bitumen and other 

residues 

thousand 42-gallon barrels.. 5,993 6,201 

Other do.... 711,800 10, 715 
r Revised. 


Source: 8 Van de in-en Uitvoer 
Per Goederensoort Van Curacao en Aruba, 4e 
Kwartaal 1967, No. 4, Nederlandse Antillen, Bureau 
Voor de Statistiek. 
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Table 25.— Netherlands Antilles: Imports 
of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum, metal, including 
alloys, all forms PDC CR 120 808 
Coppers m metal, including alloys, 
Erro cce i al an 315 214 
Iron and steel, semimanufactures. 11,876 14,010 
Leao, metal, including alloys, 
forma 58 69 
Nickel, metal, ineluding alloys, 
all forms PER ae òðZ!ĩ oS 4 11 
Tin, metal, including alloys, 
all forms 53 long tons 24 11 
Zinc, metal, including alloys, 
all form -MiMi 78 181 
Other: 
Ore and concentrate, n.e.s... 876 71 
Nonferrous metal scrap...... 4,454 862 
Base metals, including : alloys, 
CCC 22 9 
NONMETALS 
ment 81,792 36, 475 
es s and clay products (including 
refractory brick): 
Crude clays, n. e. s., fire clay.. 6,164 7,250 
Products, refractory brick.... 1,105 1,677 
Diamond, gem, not set or strung 
carats.. NA 1,450 
Fertilizer materials: 
iQ o NON MT FORES 15,270 4,000 
Manufactured 2,707 3, 542 
Gypsum and plasters—— NA 85 
/. es Soe Sees NA 265 
Precious and semiprecious stone, 
except diamond. ...kilograms. . NA 9 
!! a tee sies 638 1,107 
Stone, sand and gravel... ....... 18,594 7,820 
Sodium compounds 27,725 22,480 
Other nonmetals, n. e.s 9,415 506 
MINERAL FUELS 
AND RELATED MATERIALS 
Coal, coke and briquets.......... 59 19 
Petroleum: 
Crude 
thousand 42-gallon barrels.. 250,089 260,624 
Gasoline, natural..... do.... 894 ...... 
Refinery products: 
asoline......... m 4,760 4,841 
Kerosine and jet fuel 
thousand 42-gallon barrels.. 1,894 1,221 
Distillate fuel oil do- 2,236 12,984 
Residual fuel oil. do ; 614 
Liquefied petroleum gases 
thousand 42-gallon barrels.. 861 472 
Lubricants... ..- do 99 170 
Other 1 0.... 1,985 4 
Mineral tar and other coal-, 
petroleum-, or gas-derived 
crude chemicals 159 27 


NA Not available. 
1 Includes process oil and asphalt. 


Source: Kwartaalstatistiek Van de in-en Uitvoer 
Per Goederensoort Van Cura po en Aruba, 4e 
Kwartaal 1967, No. 4, Nederlandse Antillen, Bureau 
Voor de Statistiek. 
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TRINIDAD AND TOBAGO 


The petroleum-based economy of Trini- 
dad and Tobago remained generally strong, 
buoyed by record crude oil output of 66.9 
million barrels. The petroleum industry 
provided between 25 and 30 percent of the 
gross national product and the same pro- 
portion of the Government's revenue. Over 
80 percent of the country's export value 
was provided by petroleum-based foreign 
sales.“ 

Declining crude output at yearend 1968 
gave some sobering speculation as to the 
short-term aspect of the economy. The 
Government was taking steps to diversify 
economically, and actively promoted new 
investment in manufacturing, food process- 
ing, commercial fishing, and in urban 
renewal and other construction projects. 
Tourism was also being considered in its 
relation to the economy. 

The Government estimates that crude 
oil output can be maintained at about the 
1968 level through intensive drilling and 
the continued use of secondary recovery 
methods. New discoveries, too, may help 


the industry. Pan American (Trinidad) 
Oil Co. made a gas-condensate discovery off 
the southeast coast of Trinidad; gas flows 
ranged between 1.1 and 11.7 million cubic 
feet a day. It will probably be some time 
before the field can be fully evaluated. 
It is expected that an oil find is likely, in 
association with the gas. 

The joint United Nations—Government 
of Trinidad and Tobago seismic survey of 
the area between Trinidad and Tobago was 
completed, and the records were being 
processed at yearend. It was expected that 
records would be made available to in- 
terested companies and that bids would be 
called for in 1969. 

The Government of Trinidad and Tobago 
and Tesoro Petroleum Corp. of Texas 
agreed in principle to form a joint cor- 
poration on a 50-50 basis. Control of the 
corporation will rest with the Government 
by virtue of appointing the Chairman and 


14 U.S. Embassy, Port of Spain, Trinidad. 
Economic Trends Report—Trinidad and Tobago. 
State Dept. Airgram A-83, June 6, 1969, 8 pp. 


Table 26.—Trinidad and Tobago: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 » 
ONMETALS 
Cement, hydraulic........... thousand tons 176 189 209 190 NA 
G ( thousand cubic meters 53 71 74 74 59 
GYPSUM ́ mamie deb uae isa aedis 2,296 1,865 2,018 9,647 4,818 
Fertilizer materials, manufactured, nitro- 
genous, gross weight thousand tons 229 280 380 530 58b 
Stone, sand and gravel: 
Dimension, limestone 
thousand cubic meters 525 435 471 435 465 
Crushed and broken do.... 40 61 82 17 104 
Gravel and sand. ..............- do.... 606 245 291 189 187 
Sulfur, byproduct......................... 5,407 98,788 4,074 r 1,865 8,859 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt, natural...... Qe thousand tons.. 195 171 158 145 139 
Sand, pitch... ....... thousand cubic meters 19 15 34 10 10 
Natural, gross production 
million cubic feet.. 110, 782 111,503 118, 927 140,388 151,445 
Natural gas gn 
thousand 42-gallon barrels.. 200 197 188 183 164 
Petroleum: 
Crude . do.... 49,781 48,859 55, 608 64, 995 66,904 
Refinery products: 
Gasoline and naphthas: 
Aviation gasoline........ do.... 977 864 2,109 1,746 519 
Motor gasoline, including 
naphtha.............- do.... 17,747 17,208 17,868 19,524 20,850 
Kerosine and jet fuel do.... 11,845 17,101 16,443 15,331 19,083 
Distillate fuel oil do.... 19,658 19,447 19,892 19,191 18,068 
Residual fuel oil. do... 71,287 15,442 80,352 75,496 85,337 
aes petroleum gases do 146 182 254 312 365 
Lubricants do 406 835 1,014 1,233 1,094 
ros ee refinery xx do- e 300 316 r 269 274 199 
Ot e 540 506 1,455 1,660 1,562 


er, including unspecified 7..do.... 


* Estimate. P Preliminary. r Revised. 


NA Not available. 
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an equal number of members on the Board 
of Directors. The purpose of the company 
will be to carry on exploration and produc- 
tion activities and to invest in various 
petroleum and petrochemical ventures in 
Trinidad and Tobago. 

The Government also announced its in- 
tention to acquire the land and marine 
assets of BP Trinidad, Ltd. 

At yearend the Government was draft- 
ing new legislation and taxation rates re- 
lating to the petroleum industry. 

Belpetco Trinidad, Ltd., a new company 
on the Trinidad and Tobago scene, began 
operations in the Gulf of Paria. 


PRODUCTION 


Except for crude oil, refinery products, 
and related materials, only construction 
materials, nitrogenous fertilizers, and some 
sulfur is produced in Trinidad and Tobago. 

Nearly all categories attained increased 
levels of output in1968. Construction mate- 
rials were in good demand because of high 


building activity. Rising refinery produc- 


tion reflects expanded capacity added over 
the last few years. The industry was said 
to be capable of producing the full range 
of petroleum products required by modern 
industry. 


TRADE 


Crude oil and refinery products provided 
78.9 percent of Trinidad and Tobago’s 
total exports by value in 1967. Shipments 
were chiefly to the United States, with 
minor amounts to Europe and neighboring 
countries. Nearly 80 percent of the volume 
of imported crude came from Venezuela; 
remaining imports came from around the 
world, chiefly from other South American 
countries, North Africa, and the Persian 
Gulf area. 

In terms of total trade for 1967, the 
United States was the best export customer, 
taking 38.5 percent of total exports, fol- 
lowed by the United Kingdom (12.6 per- 
cent) and Sweden (6.3 percent). Venezuela 
supplied 39.1 percent of imports, followed 
by the United States (16.3 percent) and 
the United Kingdom (14.5 percent). 

The following tabulation shows the com- 
parative value of total commodity trade 
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with that of mineral trade for the years 
1965—67: 


Value 
(million dollars)! 
Mineral Total 
commodity commodity 
trade trade 
Exports 
1985388 8 338 407 
1966 oẽ. 369 1 
§öÜ— 5225522 322 426 
Imports 
198388 8 237 482 
1 988)9s9e%::e ee 258 462 
1901. n ERE Gc 193 449 


1 Where necessary, values have been converted at 
the rate of TT$1 —-US$0.5882. 


Source: Trinidad and Tobago. Central Statistical 
Office. Overseas Trade Annual Report for 1967. 
Part B. Summary Tables 1 to 25. 1968, p. 2. 


COMMODITY REVIEW 


Nonmetals.—Porcellanite.—A survey of 
the porcellanite deposits was started in 
order to determine the quantity and quality 
of the reserves. Work done by yearend 1968 
covered deposits situated in Chatham, 
Cedros, Granville, and the Caigual/Fishing 
Pond areas. 


Porcellanite has been used for road con- 
struction and was said to have pozzolanic 
properties. 


Mineral Fuels. — Petroleum. — Trinidad 
Northern Areas, Ltd., was the only oil 
company that showed a significant increase 
in its production rate. Shell Trinidad, Ltd., 
and Premier Consolidated Oilfields, Ltd., 
maintained production rates, but declines 
at yearend were shown by BP Trinidad, 
Ltd., Trinidad Canadian Oils, Ltd., and 
Texaco Trinidad, Ltd. 


A total of 942,412 feet was drilled in 
1968, an increase of 14,395 feet from 1967 
footage. Fewer wells were drilled in 1968 
than in 1967—170 and 221, respectively. 
Of the 1968 total, 146 were development 
wells and 24 were of exploratory nature. 
Pan American (Trinidad) Oil Co. drilled 
Trinidad and Tobago’s deepest well, bottom- 
ing at 16,860 feet. 


A refinery throughput record was set in 
1968 with the processing of 151.3 million 
barrels. 
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Table 27.—Trinidad and Tobago: Exports and reexports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Commodity 1966 1967 
ip m T" NONMETALS—Continued 
RIS: n vad i iie — 160 117 Fertilizer materials: Manufactured: 
Copper: mi metal, including alloys, Nitrogenous.......--......- 116,901 109, 2 
CCF 250 324 POfasdlQ.-olescelLimed4e Ix 
Iron and steel: Other --- 7 4 
Scrap._._-..--------------- 6,757 2,988 Lime-..-...---..-------------- 570 — 2,161 
Steel, primary form 1 7 Salt „„ 11 5 
Semimanufactures: Sodium and potassium com- 
Bars, rods, angles, pounds, n.e.8-.-..........-..- T 3 
shapes, sections 339 176 Stone, sand and gravel. ......... 494 219 
Plates and sheets, all Other nonmetals, Nn. SS.. 226 94 
types eisenos ak 490 426 
Other.--.....-.------- 162 480 AND RELATED MATERIALE 
Lead, metal, including alloys, 
all form 56 59 Asphalt and bitumen, natural. 64,962 60, 235 
Nickel, metal, including alloys, Coal and coke, including briquets- 378 18 
all form 1 1 Gas hydrocarbon, manufactured.. 17,780 17,650 
Platinum group metals, platinum Petroleum: 
troy ounces. . 8 Crude and partly refined? 
Silver, metal, including alloys, thousand 42-gallon barrels.. * 4,705 5,801 
all forms troy ounces. . 800 ...... Refinery products: 
Tin, metal, including alloys, Gasoline do. r 13,315 15, 406 
all form long tons 338 454 Kerosin ---- do 149 56 
Zinc, metal, including alloys, Jet fue. do.... 13,377 11, 502 
i secre 1 () Distillate fuel oil. - do r 19,452 18,988 
Other value, US$..7170,884 248,493 Residual fuel oil. .do.... * 78,871 77,807 
NONMETALS Lubricants....... do.... 1,127 1,018 
Barite, and witherite. ........... 947 805 Other do 416 412 
Cement... m ioc deccm ex 50 2 Mineral tar and other coal-, 
Clays and clay products (including petroleum-, or gas-derived 
all refractory brick) 25 1,098 crude chemicals. 161,763 218,186 
r Revised. 


1 Less than 14 unit. 
2 Government of Trinidad and Tobago, Ministry of Petroleum and Mines. Monthly Bulletin. V. 4, 
No. 12, December 1967, p. 2. 


Source: Government of Trinidad and Tobago, Central Statistical Office. Overseas Trade, Part A. 
Port of Spain, 1966, 397 pp.; 1967, 405 pp. 
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Table 28.—Trinidad and Tobago: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Commodity 1966 1967 
METALS NON METALS—Continued 
Aluminum, metal, including 
alloys, all forma 653 784 — Feldspar-.....-.-..-.....-.---- ------ 30 
Arsenic compounds. ..........-- 263 89 Fertilizer materials: 
Copper: MAH o Cru de —U— ! 22 ‘Mm 64 48 
Copper sulfate.............- 20 23 Manufactured: 
Metal, including alloys, Nitrogenous 46 38 
all forms FTT 207 115 5 as — a See ene ie 549 589 
Iron and steel: Metal: | . Potassic.-..-----.----- 1,514 — 1,585 
Sera 218 221 Other, "including mixed.. 2,860 2,228 
Steel, primary forms, ingots.. 623 640 Graphite, natural - 5 ------ 
Semimanufactures: Lime 10 8 
Bars, rods, angles, Magnesite. -- 27 77 
shapes, sections. . . 11,167 11,791 Mica, all form 25 25 
Universals, plates and lt. 9,984 9, 230 
sheets. 10,578 14,771 Sodium and potassium com- 
Tubes, pipes, and pounds, n. e.ss 6,256 5,062 
fitting 30,913 21,137 Stone, sand. ene graver 205 Bs 
on stone 
VVV including alloy — 6 82 Gravel and crushed rock... 18,098 7,802 
hd.ounusu E 
VV 18 a Silor eoe eee 0 eem 17,285 14,704 
Platinum group metals Other nonmetals, E Lm ——— 220 1, 195 
Si i 108 moy neess 2 ,322 16 MINERAL FUELS 
ver, metal, including alloys, RELA 
all forms......... troy ounces.. 21,819 27,922 aas TED MATERIALS 
Tin, metal, including alloys, Asphalt and bitumen, natural.... ...... 25 
all form long tons.. 4,139 6,584 Coal and coke.................- 73 892 
Zinc, metal, including alloys, Gas, hydrocarbon, manufactured 88 76 
all form 22 24 Petroleum: 
Other scrap and ores, n. e.s . US$.. * 21,556 18,042 Crude and partly refined 
NONMETALS thousand 42-gallon barrels.. 93,114 81, 726 
Abrasives, natural.............- 4 Refinery products: 
Barite and witherite............. 58,545 44,789 asoline O... r 276 315 
Cement 3,815 3,004 Distillate fuel oil. 0 r 204 581 
9 : and clay products (including Residual fuel oil. do 
8 brick): , Lubricants OMM do 4,449 4,861 
Crude clays...............- 548 774 Mineral jelly and wax... 621 781 
Products: Ot OP a th sh oe 1,821 332 
Refractory, ineluding Mineral tar and other coal-, 
nonclay bricks 535 708 896 petroleum-, or gas-derived 
Nonrefractor 17 2 crude chemicals r 2,085 189 
r Revised. 


Source: Government of Trinidad and Tobago, Central Statistical Office. Overseas Trade, Part A. 
Port of Spain, 1966, 397 pp.; 1967, 405 pp. 
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BRITISH HONDURAS 


The mineral industry of British Honduras 
is of little importance to the national 
economy. Government policy welcomes 
foreign investment and is extended to 
capable, serious companies whose efforts 
may make a tangible contribution to the 
country's economy. Considering presently 


known exploration campaigns being car- 
ried out within the country, it appears that 
the best chance for a major discovery in 
the near future is in petroleum. 

Mineral production was limited to mod- 
est amounts of limestone and sand and 
gravel, as follows, in metric tons: 


1965 


Commodity 1964 1966 1967 1968 , 
Limestone and marl....................... e 40,800 57,376 58,000 64,000 165,109 
Sand and gravel NA 84,400 57,230 NA 513,106 


e Estimate. NA Not available. 


1 Reportedly comprises 50 percent sand and 50 percent gravel. 


Source: U.S. Consulate, Belize City. 


Output was accounted for by the Public 

Works Department and one private firm. 
Mineral foreign trade, by value, was 

largely in the form of petroleum reexports, 


while imports included metal semimanu- 


factures, nonmetals, including fertilizer 
materials, and petroleum products. Tradi- 
tionally, exports go to Mexico and bunkers, 
and imports come mainly from the United 
Kingdom, United States, and neighboring 
countries. 

Value of trade in mineral commodities 
is compared with total value of trade in all 


commodities in the following tabulation: 


Value (thousand dollars) 


Mineral Total 
commodity commodity 
trade trade 
Exports 
1965... -- 182 12,212 
19898 140 13,454 
19 cioe 257 12,282 
Imports: 
8 //,öÜ 2,731 24,467 
1966 2,932 27,106 
1967 8 2,245 22,171 


1 Physical seientist, Division of International 
Activities. 
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Table 1.—British Honduras: Exports and 
reexports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
Iron and steel: 
SAA 381 953 
Semimanufactures t 42 56 
NONMETALS 
Coment..ocoecce RR XSecsmwbes 1 4 84 
[OPE u MR b 5 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum: Refinery products 


thousand 42-gallon barrels.. 14 84 


t Revised. 


Table 2.—British Honduras: Imports of 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Iron and steel, semimanu- 
factured.................- 8,088 1,906 
Nonferrous metals, semi- 
manufactured. ............ 137 21 
NONMETALS 
Crude nonmetal minerals. .... 595 748 
Manufactured fertilizers. ..... 8,101 2,067 
Cement and lime 10,430 9, 797 | 
MINERAL FUELS AND 
ELATED MATERIALS 
Solid, "including coal, coke, 
and briquets- ............- 22 6 
Liquid, including crude and 
refined petroleum 
thousand 42-gallon barrels. . 152 218 
COSTA 


Mineral production in Costa Rica does 
not contribute substantially to the general 
economy. However, exploration activity ex- 
panded rapidly with reports of mineral finds 
which attracted the attention of major min- 
ing companies. Kennecott Copper Corp. and 
a division of The International Nickel Co., 
Inc., opened offices in San José. American 
Smelting and Refining Company was also 
reported to be interested in exploration. 
Two companies which were examining 
sulfur prospects in Costa Rica have sus- 
pended operations, but two other companies 
have begun similar activity. The petroleum 
refinery, Refinadora Costarricense de 
Petróleos S.A. (Recope) at yearend had 
an operating deficit of about $4 million; 
this was in addition to some $23 million 
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Metals.—Iron and Steel.—Belize Steel 
Products Ltd. received development enter- 
prise" status under the Development In- 
centive Ordinance. The newly formed com- 
pany will build a $60,000 rolling mill to 
manufacture bars and rods for the local 
building trade. The plant will operate on 
remelted scrap. Jamaica Oxygen and 
Acetelene Co., controlled by the Liquid 
Carbonic Corp. of Chicago, will have a 


. 55-percent interest in the enterprise, the 


remainder being held by Mexican and local 
interests. 


Mineral Fuels.—Petroleum.—No develop- 
ment in petroleum exploration was re- 
ported during the year, but considerable 
acreage was held under lease. At yearend 


. Belize Chevron Oil Co., Shell Oil Co., and 


Phillips Petroleum Co. had offshore and 
onshore leases covering some one-half of 
British Honduras territory. Other unidenti- 
fied companies also reportedly held areas 
under lease. 

The law governing petroleum activities 
is Petroleum (Production) Ordinance, 
Chapter 126 of the Laws of British Hon- 
duras, Revised Edition, 1958. Briefly, oil 
and gas rights are vested in the crown. 
According to the regulations, permits for 
various operations are granted under “Oil 
Exploration Licenses, Oil Prospecting 
Licenses,” and Oil Mining Leases.” Each 
class of permit carries its own limitation 
of size, fees, obligations, and taxes. The Oil 
Mining Lease provides for periodic re- 
vision of royalty rates. 


RICA 


owed to other principals. At yearend a 
bill was submitted to the Assembly which 
would allow Gulf Oil Corp. to acquire a 
share in the refinery and to operate it. 
Gulf would be allowed to continue its 
marketing activities in Costa Rica while 
operating the refinery. 

Fuerza y Luz, the U.S.-owned electric 
company, was nationalized by Government 
purchase of the company for a reported 
$10.5 million. A down payment of $1 mil- 
lion was to be followed by payment of the 
remaining debt over a period of 174 
years at an interest rate of 7.75 percent. 
This acquisition put nearly all of the 
country's electric power generation and 
distribution under Government control. 
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Table 3.—Costa Rica: Approximate production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 » 
METALS 
Gold °` 2.2: (G troy ounces. . 8,000 570 570 500 500 
NONMETALS 
Cement- Sunc e eed oS Sha eeeee tes 33 ,000 119,000 114,750 110,500 132,177 
Diatom ite 3,600 3,000 3,000 10,000 10,000 
Fertilizer materials: Manufactured: 
Nitrogenous, gross weight. NA NA 11,587 17,855 28,000 
Mixed and unspecified, gross weight NA NA NA 42,640 52,000 
Lime9.. 2-2: 255. 2 aie Gate enis 6,500 12,000 12,000 7,759 8,000 
111ĩ³ Ä¹ꝛ¼ DNE 20, 000 1,848 1,930 9,804 12,000 
Stone, sand, and gravel: 
Crushed and broken stone: 
Limestone and other calcareous *.... 126,200 219,000 229 ,000 229 , 492 230,000 
Benn. 8 50,000 172,000 172,000 172,000 175,000 
Gravel and sand *..................... 50,000 15,000 15,000 15,000 95,000 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: Refinery products: 
Gasoline: Motor 
thousand 42-gallon barress „ 175 482 
Keros inne Jh . 8 27 125 
Distillate fuel olill“èUkl )))); ¾ yk Rl. Gee vee 254 858 
Residual fuel oil................. dO ictu. uet aur nct Ri 158 460 


Estimate. P Preliminary. NA Not available. 


Except for a few hundred ounces of gold, 
Costa Rica's annual mineral output is 
largely limited to cement, salt, and con- 
struction materials. The petroleum refinery 
began operating in 1967, using imported 
crude oil. 

The United States is Costa Rica's most 
important trading partner in terms of value 
of both imports and exports. Most mineral 
and metal requirements are imported; ex- 
ports are limited to small tonnages of the 
common metals, fertilizers, and construc- 
tion materials. 

The following tabulation shows value of 
commodity trade for the years 1965-67, 
compared with the value of mineral trade: 


Value (million dollars) 
Mineral Total 
commodity commodity 
trade trade 
Exports: 
1988. 4.9 111.8 
1966... —ceitees 4.7 135.5 
ROG To Se os 5.1 148.8 
Imports: 
Ü xus 87.7 178.2 
9 h 27.1 r 178.5 
9. ³ AA occ 28.1 190.7 
r Revised. 
Metals. Aluminum. —At yearend, Alu- 


minum Company of America (Alcoa) and 
the Government of Costa Rica signed an 
agreement allowing Alcoa to build an 


Table 4.— Costa Rica: Exports of 
mineral commodities 


(Metric tons) 


Commodity 1966 1967 
METALS 
Aluminum, metal, including 
alloys, all form 34 11 
Iron and steel, metal, including 
alloys, all form r 7,434 7, 558 
Lead, metal, ineluding alloys, 
all form 16 ...... 
Zinc, metal, including alloys, 
all form 12 xs 
Other, metals, nonferrous, all 
forms, n. es 142 74 
NONMETALS 
Abrasives, natural.............. 1 2 
Cement 6, 106 491 
Clays and clay product 1.119 450 
Diatomite. ...........-..----.- 75 18 
Fertilizer materials: 
Manufactured: 
Nitrogenou s 12,796 11, 834 
Phosphati c 21 69 
Other, including mixed. ..... 16,275 18,913 
G punk 141)? emm 
jj)! D Meise ved 18 
Salt. lle Le ĩ 4 2 
Stone, sand and gravel: 
Dimension stone 216 183 
Sand and gravel............ (1) 281 
Other s. 333 eee 1,680 ...... 
Other nonmetals, n.e.8..........- 75 19 


MINERAL FUELS AND 
RELATED MATERIALS 
Coal and coke, including briquets- 5 7 
Petroleum refinery products...... 


r Revised. 

1 Less than !4 unit. . 

Source: Ministerio de Industria y Comercio, 
Dirección General de Estadística y Censos, Comercio 
Exterior de Costa Rica. San José, Costa Rica. 1966, 
420 pp.; 1967, 422 pp. 
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Table 5.—Costa Rica: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum, metal, including 
alloys, all form 808 843 
Copper: 
Copper sulfate.............. 26 29 
Metal, including alloys, 
all form 284 242 
Iron ane ete Metal: i 5 
Steel, primary forms 9,568 9,500 
Semimanufactures 3 47,031 46,369 
Lead, metal, including alloys, 
all form 110 100 
Nickel, metal, including alloys, 
all forms 32 ĩͤ ͤ [ 5 5 
Platinum- group metals and 
silver: Metals including alloys: 
Platinum group 
troy ounces... 3,376 5, 691 
Silver do.... 9,002 12, 925 
Tin, metal, including alloys, 
all form long tons 17 12 
Zinc, metal, including alloys, all 
OF. eese eA LL LEE 857 1,221 
Other: 
Ore and concentrate of base 
metals, n.e.s.............. 21 128 
Metals, including alloys, 
all form 532 8 
NONMETALS 
Abrasives, natural, n.e.8......... 14 7 
Asbestos 141 255 
Boron materials, oxide and acid 10 18 
Cement „471 2,958 
Clays and clay products (in- 
cluding all re rectory brick): 
Crude clays, n 
Kaolin (china clay) 8 136 179 
Other 608 861 
Products: 
Refractory (including 
nonclay bricks) 233 730 


Nonrefractory.......... 


78 92 
Diamond, industrial. 50, 000 18, 000 


Commodity 1966 1967 
NONMETALS— Continued 
Diatomite and other infusorial 
rie d EE EE 464 435 
Feldspar....................... 5 18 
Fertilizer materials: 
Manufactured: 
Nitrogenous...............- 29,714 28,510 
Phosphatic................. 15,512 15,144 
Potassic. .................- 8,506 19,031 
Other, including mixed 19,994 26,386 
Graphite, natural............... 5 
y beum and plasters...........- 3,340 4,493 
Mica, all forme 1 2 
Pigments, minerai, including 
pr rocessed iron oxides. ......... 6 10 
Salt including brines) 53 1,478 4, 165 
Sodium and potassium com- 
pounds, n.e.s.: Caustic soda... 1,288 4,700 
Stone, sand and gravel.......... 228 491 
Sulfur, elemental, all forms 60 15 
Talc, steatite, soapstone, and 
pyrophyllite.................. 118 205 
MINERAL FUELS AND 
RELATED MATERIALS 
Carbon black and gas carbon 10 265 
Coal and coke, including briquets. 247 123 
Gas, hydrocarbon: Natural gas 
liquids. .....................- 2,502 2,742 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. . r 129 795 
Refinery products: 
Gasoline......... do.... r 597 373 
Kerosine......... do.... r 119 117 
Distillate fuel oil..do.... 1, 268 728 
Lubricants .... do.... r 77 76 
Mineral jelly 
and waz do.... 2,114 2,083 
Other: Bitumen and 
other residues 7,810 10,532 
Mineral tar and other coal, 
petroleum, or erived 
crude chemicals 268 244 


r Revised. 

Source: Ministerio de Industria y Comercio, 
Dirección General de Estadística y Censos, Comercio 
Exterior de Costa Rica. San José, Costa Rica. 1966, 
420 pp., 1967, 423 pp. 
alumina plant in San Isidro. The $60 
million facility to be operated by a sub- 
sidiary, Alcoa de Costa Rica, Inc., will be 
capable of producing 400,000 tons of 
alumina annually. When in full operation, 
the estimated annual value of exports will 
be on the order of $25 million. 

The alumina project appears to be a 
natural extension of the agreement by 
which Alcoa mines bauxite in the San 
Isidro area for export. The agreement, 
however, must be approved by the Costa 
Rica Legislative Assembly. Regardless of 
the Assembly’s action, Alcoa retains the 
right to export a minimum of 500,000 tons 
of bauxite annually under its original 
agreement. 


Alcoa’s bauxite concession reportedly has 
reserves of 150 million tons of ore averag- 
ing 35 percent alumina. 


Copper.—Reports of a copper discovery 
at Puriscal, near San José, generated some 
interest in exploration. Austin Develop- 
ment Corp. of Costa Rica? obtained con- 
cession rights to 20,000 acres and expects 
to spend $100,000 for a survey. 

North Bordulac Mines Ltd., controlled 
by Pascar Oils Ltd., reportedly was ex- 
amining two copper prospects near the 
Panama border. The properties were 
thought to be geologically similar to the 
Panamanian copper discovery made by the 
United Nations-Panama group. 


2 Mining Journal „ V. 270, No. 6930, 
June 14, 1968, p. 9. 
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Nonmetals. — Abrasives. — Carborundum 
de Costa Rica, S.A., was registered in early 
1968 for the purpose of making industrial 
diamonds. Original capital amounted to 
$30,000 but the parent Carborundum Co. 
proposes initial investment of $60,000 in 
the enterprise, with further capital expan- 
sion as needed. It was reported that value 
of exported material could reach $1.2 
million during the first year of full pro- 
duction. The project was approved by 
the Industrial Commission at midyear. 

Sulfur.—The drilling program of Central 
Pacific Sulphur Mines, an operating com- 
pany of Pascar Oils Ltd. in the Guanacaste 
area, reportedly indicated 4.92 million tons 
of ore at a grade of 15.1 percent sulfur. To 
confirm the discovery area, Home-Stake 
Production Co., in agreement with Central 
Pacific, wil spend at least $50,000 on 
further drilling. Central Pacific retained an 
interest and will receive $200,000 from 
Home-Stake if that company elects to ac- 
quire the property. Development of the 
property, if carried out, was estimated 
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to cost between $1.5 million and $2.5 
million. 

North Bordulac Mines Ltd. was inter- 
ested in a 20-square-kilometer sulfur con- 
cession located 4'% kilometers south of the 
Pascar property. 

Choquezuela Sulphur Corp., S.A., re- 
portedly ? a subsidiary of Tennecott Copper 
Corp., was examining sulfur deposits in 
northern Costa Rica. 

Consolidated Negus Mines Lid.“ sus- 
pended work on the La Fontana prospect 
in Guanacaste Province. Preliminary work 
reportedly showed promising sulfur poten- 
tial but the deposit contained pyrite at 
depth. The company continued exploration 
on another prospect. 

Mineral Fuels.—Petroleum.—Continental 
Oil Company was awarded an exploration/ 
development concession of 7,530 square 
kilometers along the Pacific coast between 
Quepos and the Osa Peninsula. Final ap- 
proval awaited action by the Legislative 
Assembly. 


EL SALVADOR 


Production of minerals in El Salvador, 
while small, is diversified. Output includes 
aluminum and steel semimanufactures, 
building materials, and refinery products. 
Small amounts of precious metals also are 
probably produced each year, but the 
statistics are not available. 

The mineral industry however does not 
make a large contribution to the economy 
of the country. 


Small-scale exploration resulted in re- 
ported discoveries of precious metals and 
nonmetallic minerals. A firm processing 
marble for construction purposes was ac- 
tively building an export market for its 
products. | 


3 Engineering and Mining Journal. V. 169, 
No. 3, March 1968, p. 218. 

i Mining Journal (London). V. 270, No. 6925, 
May 10, 1968, p. 383. 
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Table 6.—El Salvador: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 
METALS 
Aluminum, metal, semimanufactures..........-.......-. NA NA NA 822 
Iron and steel: Steel, semimanufactures. ...............- NA NA NA 24,117 
NONMETALS 
F c 2e EE uen AA DAL Addi E 53,588 80,718 142,175 143,054 
a ac ah cath al ͤ(0ͤöͥĩ¹ A eh ae ae de 11,200 14,300 NA NA 
Fertilizers, manufactured: 
Phosphane TR a OAA NA 6,222 12,551 15,663 
Mixed. aco on ecole a a E NA NA 45,966 33 , 528 
S ae tts See eee ai ARI e 21,984 22,635 19,212 NA 
Stone: Limestone and seashells.......................-- 75,500 95,900 219,424 245,824 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: Refinery products: 
Gasoline, motor thousand 42-gallon barrels. . 1,024 991 994 1,070 
Kerosine and jet fuel: 
Kerosine__........------.---..--.----- do.... 238 353 444 427 
Jet fuel. eo ee eee do NA NA NA 88 
Distillate fuel oils- -----.------------------- do.... 851 992 1,070 1,083 
Residual fuel oil do.... 1,119 664 642 577 
Liquefied petroleum gass 0..-- 2 84 51 105 


NA Not available. 


The United States was El Salvador's 
chief trading partner; most of the remain- 
ing transactions were with other countries 
of Latin America. 

The following tabulation shows the com- 
parison of mineral trade with the value 
of total commodity trade for 1965-67: 


Value (million dollars) ! 


Mineral Total 
commodity commodity 

trade trade 

Exports: 
1965.. .....------ 5.5 188.7 
196 4.3 188.9 
199 - 10.2 207.2 

Imports: 
1966568—— hian 83.6 200.6 
1968990 8 34.9 r 220.0 
Soo A 34.4 223.9 

r Revised. 


! Where necessary, values have been converted 
from El Salvador colones (ES£) to U.S. dollars at 
the rate of ES¢1 =US$0.40. 


Table 7.—El Salvador: Exports of 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
ETALS 
Aluminum, etal including 
alloys: Semimanufactures. ..... 66 820 
Copper, metal, including alloys, 
all forms ))). (2) (2) 
Iron and steel: Metal: 
Sh 13 67 
Steel, primary forms and 
semimanufactures i 3,890 12,884 
Silver, metal, including alloys 
troy ounces.. 2,669 1,672 
Zinc, metal, including alloys, 
all form 62 77 
Other, metals, ineluding alloys, 
all form 104 286 
NONMETALS 
Cement... 4,639 14,620 
Clay products: 
Refractory (including 
nonclay bricks) )) 8 88 
Nonrefractory.............. 1,490 871 
Fertilizer materials. 19,574 24,119 
F ˙·QuA A cce ERE dm 57 50 
Sl.! Sere So 8? 4,818 8,564 
Stone, sand, and gravel.......... r 166 78 
Other nonmetals, n.e.s...........- 54 49 
MINERAL FUELS AND 
RELATED MATERIALS 
Asphalt and bitumen, natural....  ...... 
Coal, all grades, including 
briquets _ NOCET CA 
as, hydrocarbon: Natural gas 
liquids 
thousand 42-gallon barrels. . 18 52 
Petroleum: Refinery products 
-.-.do.. r 921 1,587 
r Revised. 
Includes reexports of ‘‘nationalized’’ goods, 


defined as those materials upon which duties have 
been paid. 

2 Less than 14 unit. 

Source: Anuario Estadistico, Comercio Exterior. 
V. 1, 1967, 818 pp. 
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Table 8.—El Salvador: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1966 1967 Commodity 1966 1967 
METALS NONMETALS— Continued 

Aluminum, metal, including alloys: Diatomite and other infusorial 
Unwrought...............- 855 154 fr Loose cte da 412 571 
Semimanufactures 896 1,410 Feldspar and fluorspa 3 2 

Copper: Fertilizer materials: 

Copper sulf ate 4 5 Manufactured: 
Metal, ineluding alloys, Nitrogenou s. 57,850 70, 849 
all form. 1,737 1,653 Phosphati c Pu 085 16,882 

Iron and steel: Potassic- . ----------------- 4,006 3,181 
Ore and concentrate 45 Other, including mixed...... 31, 745 43,424 
Metal: Graphite, natural............... 7 12 

Pig iron, ferroalloys, and Gypsum and plasters............ 2,090 7,768 
similar materials 785 1,103 171 A EA 1,279 1,382 
Steel, primary forms. 19,769 25,244 Mica, all form 6 8 
Semimanufactures 57,562 46, 563 Precious and semiprecious stone. 
Mr ² mm AYetoies except diamond. . kilograms 87 109 

Lead, metal, including alloys: Salt (excluding brines)........... ,182 1,767 
Unwrought...............- 114 152 Sodium and potassium com- 
Semimanufaetures 217 222 pounds, n. e. 3,178 7,993 

Nickel: Metal, including alloys, Stone, sand, and gravel: 

all IO. a illos 8 4 Dimension stone 1,450 3,840 

Platinum group metals, including Gravel and crushed rock 2,853 

alloys, all forms. -.troy ounces. - NA 32 Othop uec ²·˙ꝛ»»˙ A ue 791 1,402 

Silver: Metal, including Sulfur: Elemental, all forms 5,571 6,281 

aloyB...-.... ose ed do.... 5,466 6,559 Tale, soapstone, and pyro- 

Tin, metal, including alloys: phyllité.....-isaclmol ix 126 136 
Unwroug pr long tons 4 3 Other nonmetals, n.e.s........... 685 101 
Semimanufactures . do 24 17 MINERAL FUELS AND 

Zinc, metal, including alloys: RELATED MATERIALS 

Semimanufactures 3 485 418 Asphalt and bitumen, natural. 6,828 7,478 

Other base metal ores and Coal and coke, including briquets- 331 285 

concentrates (3) 10 Gas, hydrocarbon: Natural gas 

Other base metal scrap, n.e.s- - - - - 5 30 liquids 42-gallon barrels.. 18,000 4, 047 

NONMETALS Petroleum: 
Abrasives, natural: Pumice, Crude and partly refined 
emery, natural corundum, etc. . 10 15 thousand 42-gallon barrels. 73,098 3,019 

Asbestos 1.241 690 Refinery produets: 

Boron materials, oxide and acid... 4 T asoline......... do.... 50 41 

Coment.... ĩðV⸗udv sete 40,446 37,316 Kerosine do 18 20 

Clays and clay products (in- Gas oil, diesel oil .. do 11 14 
cluding all refractory brick): Lubricants xd e: do.... 39 38 
Crude clays, n.e.s...........- 789 543 Mineral jelly 
Products: 0 E us Bit 55 P mes 14 12 

r : er: Bitumen an 
Refractory (in icd 776 1.074 other residues. do 1 1 
nonclay bricks) , Mineral tar and other coal, 
Nonrefractory.......... 18 2 petroleum, or gas derived 
Diamond, industrial carats.. 65,000 25,000 crude chemicals 59 64 
r Revised. NA Not available. 


! Includes some scrap. 
2 Less than 3 unit. 


Source: Anuario Estadistico, Comercio Exterior. 


V. 1, 1967, 818 pp. 


Metals.—Gold and  Silver.—Canadian 
Javelin Ltd.“ was recommissioning a gold 
and silver mine in the Morazan Depart- 
ment. The El Salvador Government par- 
ticipated in the venture to the extent of 
$1 million. Ore, expected to yield some 
$30 per short ton in gold and silver values, 
will initially be produced at a rate of 100 
to 150 tons daily, later to be increased to 
500 tons per day. 

Minerales Tepeyac, S.A., was formed 
with initial capitalization of $460,000. The 
company intends to operate on a 400-acre 
tract in the eastern part of the country 
where precious metal deposits were re- 


ported to occur. Sixty percent of the shares 
will probably be held within the country. 
Nonmetals.—Clay.—A deposit of mont- 
morillonite, believed to occur in commer- 
cial quantities, was reported. No further 
information was available at yearend. 
Marble.-—Marmoles de Centro America 
S.A., has established a modern plant for 
cutting and polishing marble near San 
Salvador. All 190 employees are Salva- 
dorian nationals. Marble stock is imported 
from Guatemala and Costa Rica. In 1968 
about 30 percent of the finished products 


5 Engineering and Mining Journal. V. 169, 
No. 10, October 1968, p. 149. 
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were sold in Central American Common 
Market countries. Át yearend it was an- 
nounced that a U.S. firm had contracted 
to buy $80,000 worth of marble tile from 
the firm. 
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Sulfur.—A discovery of volcanic sulfur 
was reported in the province of Ahuachapán. 
The Government was considering the estab- 
lishment of a processing plant near the 
discovery site. 


GUATEMALA 


The Guatemala mining industry con- 
tinues to make its small but steady con- 
tribution to the national economy. Growth 
was foreseen for the base and precious 
metals sector and a proposed fertilizer 
plant should, in time, satisfy at least a 
part of domestic requirements and leave a 
small surplus for export. 

In a brief speech on the economy of 
Guatemala in late 1968, the Minister of 
Economy reportedly placed great emphasis 
on the need for attracting private foreign 
investment and for developing Guatemala's 
mineral resources. 

Mineral production followed the tradi- 


tional pattern of output of precious and 
base metals, construction materials, and 
refinery products. Small increases in most 
commodities were noted. 

Foreign trade data for 1967 were not 
received in time for inclusion in this 
chapter. No deviation in the traditional 
pattern was expected with the United 
States holding its place as Guatemala's 
chief trading partner. 


Metals.—Lead, Zinc, Silver.—Minas de 
Oriente S.A. (Minorsa), a subsidiary of 
Minnesota Mining and Manufacturing Co., 
had a 65-square-kilometer concession and 


Table 9.—Guatemala: Production of mineral commodities’ 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 » 
METALS 
Antimony, mine output, metal content. ......... ......--.  ....-... 14 30 15 
Cadmium, mine output, metal content 
kilograms.. 15 17 866 NA NA 
Tron org and concentrate 7,000 8,469 10,000 10,200 3,657 
ad: 
Mine output, metal content 1,207 923 901 1,160 472 
Metal, including secondary. ............... 75 114 215 71 200 
Silver, mine output, metal content * 
troy ounces. . 10,000 18,000 8,000 NA NA 
Tungsten, mine output, metal content NA NA 10 100 12 
Zinc, mine output, metal content............... 844 867 903 434 NA 
NONMETALS 
Cement, hydrauli thousand tons 186 r 285 202 224 180 
Clays c MMC NO HR CER REOR 41,044 81,906 NA NA NA 
Fd ³ðVwm noil ĩ⁵ eee 88 NA NA 700 1,500 1,900 
Gypsum, erude 22.222 2c 2L eee 7,101 9,393 12,000 11,400 7,700 
IMC se ⁵⁵⁵O ð v mtr a SEE PE NA 17,972 17,000 18,550 17,200 
Quartz- ocho ie cuu ᷑³ĩð 21,936 28,431 26,000 84,298 22,800 
8ült 5... 5 eL elc S RAE thousand tons 15 2 NA 
Stone, sand, and gravel: Crushed and broken: 
Limestone ?. ..............- thousand tons 1,071 370 871 563 580 
Doishitee 8 N NA 700 1, 640 2,034 
Other (volcanic ash) 22 NA NA 28,000 44,286 42, 000 


MINERAL FUELS AND RELATED MATERIALS 
Petroleum: Refinery products: 
Gasoline and naphthas: 
Aviation gasoline 
thousand 42-gallon barrels. . 


Motor gas oline O... 
Kerosine and jet fuelas do.... 
Distillate fuel oil do 
Residual fuel oil do 
Liquefied petroleum g asses do- 

I ͤĩõĩ·Ä603B d$e:eewedes t do 
e Estimate. P Preliminary. r Revised. 


€ 126 NA NA ize 
447 893 1,187 1,178 1,314 

16 210 316 r 485 547 

251 719 1,139 2,113 1.498 
223 1,027 1,335 1,630 1,544 

27 31 49 79 
1,024 3,006 3 4,204 3 5,498 4,982 


NA Not available. 


! In 1968, Guatemala produced small amounts of jade and pumice for display purposes, and 134 tons of 


copper ore for domestic use. 


? Materials used in cement production. Other production, if any, not available. 


3 As reported. 
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was concentrating exploration efforts on 
three old mines which were worked 15 
years ago, primarily for silver. The con- 
cession area is located near Concepcion las 
Minas where the boundaries of Guatemala, 
Honduras, and El Salvador meet. Ore so 
far outlined may total 1 million tons; re- 
ported metal values are, approximately, 
lead, 3 percent; zinc, 17 percent; copper, 
0.75 percent; and 3 to 4 ounces of silver 
per ton. 

A 50-ton-per-day flotation plant was be- 
ing operated on an experimental basis. 

Minorsa applied for two exploitation 
concessions of 20 square kilometers each, 
and one concession of 22 square kilometers, 
for further exploration. 

If the concessions are granted, the opera- 
tion will be developed on a mining basis. 
Destination of concentrates has not been 
firmly determined, but they may go to 
Mexico for smelting and refining. 

Nickel.—Engineering for the  nickel- 
producing facility of Exploraciones y 
Explotaciones Mineras Izabal, S.A., (Exmi- 
bal), near Lake Izabal, will be carried out 
by Gibbs and Hill, Inc, a subsidiary of 
Dravo Corp. Exmibal is a subsidiary of 
The International Nickel Company of 
Canada, Ltd., (80 percent) and Hanna 
Mining Co. (20 percent). Construction 
is scheduled to take about 3 years. 


Nonmetals.—Fertilizer Materials.—Ca- 
pacity of a urea plant to be established at 
Escuintla will be 55,000 tons per year. 
Costing $15 million, $12 million will be 
provided by the Lummus Co., the con- 
tractor; the Guatemalan Development In- 
stitute will supply $3 million but intends 
to sell this share to private subscribers at 
a later date. Petroleum feedstock from 
Mexico will be imported to run the 100- 
ton-a-day ammonia plant. 

Sulfur.—The previously reported devel- 
opment of sulfur deposits was being held 
in abeyance. The Ogden Corp. found that 
the quantity and quality of sulfur in its 
Lake Ixpaco prospect did not live up to 
expectations. Exploration on its remaining 
concessions was being continued. 
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Mineral Fuels.—Coal.—Cia. Centram, 
S.A., jointly owned by The International 
Nickel Company of Canada, and Hanna 
Mining Co. received authority from the 
Ministry of Economy to search for coal 
in the Lake Izabal area. Rights were 
granted for a period of 3 years. 

The known lignite deposits of Cretaceous 
age in Guatemala are said to be thin and 
probably not important. Lignites in the 
Izabal region are associated with Miocene 
and Pliocene sediments. The beds are 
folded and faulted.’ 

Petroleum.—The Government called for 
bids for exploration rights over a 48,500- 
square-kilometer area in the Departments 
of El Petén, Izabal, Quiché, and Alta 
Verapaz. The area was divided into 94 
blocks, of which 58 were won by nine 
companies or individuals. U.S. interest in 
two lease awards was reportedly repre- 
sented by Cía. Centram, S.A., and Hanna 
Mining Co.“ 

Work requirements on exploration leases 
will presumably follow rules laid down 
under Articles 27 through 36 of the Petro- 
leum Code. These requirements, among 
others, provide a 5-year period for explora- 
tion, with some rights of renewal under 
certain conditions; if commercial quanti- 
ties are found (or in some cases strongly 
indicated) the exploration right must be 
converted into an exploitation right. Upon 
conversion to a right of exploitation, 50 
percent of the original lease area must be 
returned to the Government. 

Anson Drilling de Guatemala, S.A., 
began the Madré Vieja No. 1 test well on 
the Pacific coast in April. The well had 
reportedly reached projected total depth 
of 10,000 feet in August 1968, but no 
details of results were available. The well 
was supported by Texas Petroleum Co., 
Mobil Exploration Guatemala, Inc., Guate- 
mala Superior Oil Co., and Tenneco Inc. 


6 American Association of Petroleum Geologists, 
Bulletin. V. 52, No. 8, August 1968, p. 1407. 

* Bohnenberger, Otto H., and Gabriel Dengo. 
Coal Resources in Central America. Program 
With Abstracts of the 1968 Annual Meeting of 
the Geological Society of America. November 
1968, p. 30 

rS Press Service. September 1968, 
p. 1. 
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HONDURAS 
It was estimated that the Honduras The following tabulation shows com- 


mining industry may contribute as much 
as 5 percent of the national economy. 

The Texaco Inc., refinery at Puerto 
Cortés went on stream in mid-1968, and 
imports of refinery products should de- 
crease as the facility comes in to full 
production. 

The United Nations Development Pro- 
gram? planned a 2-year program for the 
purpose of helping establish a Department 
of Mineral Resources as well as to appraise 
interesting mineral zones in the north- 
eastern part of the country. The usual 
photogeology, geochemical, and geophysical 
surveys will be run over the 4,000-square- 
mile target area. Total cost of the project 
was set at $933,900 of which the Govern- 
ment of Honduras will contribute $371,000. 

The greatest value of mineral output 
was in the form of base and precious metal 
concentrates produced chiefly by the New 
York and Honduras Rosario Mining Co. 
and Cía. Minera Los Angeles S.A. Con- 
struction materials, largely produced by 
private interests, rounded out the remainder 
of mineral output. 

Trade during 1968 followed its usua! 
pattern, the United States holding its place 
as Honduras’ chief trading partner in 
terms of value. 

Of the $8.9 million of mineral and metal 
exports, shipments of base-metal concen- 
trates supplied over 83 percent. 


parative values between mineral trade and 
total commodity trade for the past 3 years: 


Value (million dollars) 


Mineral Total 
commodity commodity 
trade trade 
Exports 

1963 ẽ 1.5 126.0 
196 9.0 r 145.1 
1988; 8 8.9 158.0 

Imports: 
1965........----- 10.7 122.0 
1966... 17.2 149.0 
1 9ĩ 88 22.2 164.7 

r Revised. 


Note: Where necessary, values have been con- 
verted from Honduran lempiras (L) to U.S. dollars 
at the rate of L1 =US$0.50. 


Metals.—Gold and Silver.—Operations 
at El Mochita mine of New York and 
Honduras Rosario Mining Co. (NYH) 
proceeded satisfactorily. Quantity of ore 
mined and milled in 1968 was 254,525 
and 253,969 tons, respectively, an increase 
of about 7.5 percent over figures for 1967. 
Assured and probable reserves at yearend 
stood at 1,310,623 tons with assays averag- 
ing 14.8 ounces of silver and 0.012 ounce 
of gold per ton, and 8 percent each lead 
and zinc; there was some recoverable 


? International Financial News Survey. V. 21, 
No. 11, Mar. 21, 1969, p. 88. 


Table 10.— Honduras: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
METALS 
Antimony, mine output, metal content..... NA NA 59 NA 259 
Cadmium, mine output, metal content..... 105 97 109 118 128 
Gold... V 8 troy ounces. . 3,401 4,090 4,274 ! 5,924 6,150 
Iron and steel, semimanufactures.. ........ ui due s CE 2,931 5,064 NA NA 
ad, mine output, metal eontent 7.484 9,654 11,074 11,684 13,175 
Ser thousand troy ounces.. 3,220 3,671 3,734 4,009 4, 897 
Zinc, mine output, metal eontent --- 8,568 11,126 12,393 13,086 14,788 
NONMETALS 
S ͤĩ ˙·¹w-- ͥ⁰⁰⁰⁰⁰¼⁰t y e ea 72, 843 93, 966 105, 020 111,036 128,750 
%%é;ͤéO⁵W—w1wwĩry ⁰yd y DE ce 4,7 6,039 11,780 13,923 NA 
)) PORE URP REN e 10,000 e 10,000 e 10,000 23 , 484 22,505 
Stone: 
Dimension stone: Marble NA ? 18,000 1,410 
Crushed and broken 118,114 115,215 153,430 177,765 199,211 


e Estimate. NA Not available. 
! Includes 535 troy ounces of placer origin. 
? Square meters. 


THE MINERAL INDUSTRY OF CENTRAL AMERICAN AREAS 


Table 11.—Honduras: Exports of 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Antimony, ore and concentrate... 30 34 
Cadmium, ore and concentrate. _- 513 95 
Copper ore and concentrate r156 ...... 
Gold: 
Ore and concentrate 
troy ounces... 3,478 
Metal, worked or 
unworked.........- do.... r 887 236 
Iron and steel: 
Ore and concentrate 18 
Metal: 
Sein C 988 480 
Primary forms and 
semimanufactures 271 747 
Lead, ore and concentrate 8,252 10,181 
Silver: 
Ore and concentrate 
thousand troy ounces.. 3,456 3,495 
Metal, including 
alloys. ...........- do.... 386 350 
Zine: 
Ore and concentrate 9,611 9,745 
Metal, including allo ys. 19 
Other, unspecified. .............. 173 161 
NONMETALS 
Cement 27,540 29, 555 
Clays and clay products. ........ 42 39 
Fertilizer materials, erude 48 26 
Gypsum..............-......-.- 1,4838 7,066 
Lime. . ou orate i uie E E 157 
Salt oes 6,474 6,500 
Stone, dimension, worked and 
unworked...................- 141 78 
FI. ete zs 8 84 31 
r Revised. 
Source: Secretaría de Economía y Haciendas 


Dirección General de Estadística y Censos, Comercio 
Exterior de Honduras. V. 1. 128 pp. V. 2. 264 pp. 
Tegucigalpa, September 1968. 


cadmium. Mine development and further 
exploration were in progress. 

Compania Minera Los Angeles S.A. con- 
tinued its exploration program at the old 
Opoteca silver property, last worked by 
the Spaniards in Colonial days.“ Subsurface 
exploration reportedly indicated silver ore 
of requisite quantity and grade suitable for 
an open-pit operation. The company was 
also engaged in appraisal of the Yuscaran 
gold-silver-copper property. 

Los Angeles continued its operation of 
the Animas mine, near Valle de Angeles; 
mill feed averaged 9.5 percent lead, 11.0 
percent zinc, and 13.5 ounces of silver per 
ton. 

Mountain States Development Co., Shell 
Mining and Equipment Co., and Standard 
Dredging Corp. announced plans to form 
a joint venture to dredge gold and silver. 
Values found over a 10-mile stretch of 
river (location not stated) were appraised 
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Table 12.—Honduras: Imports of 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Iron and steel: 
Sf ⁵ LI 2 9 
Unwrought and semi- 
manufactures............- 23,900 35,068 
Nonferrous metals, unwrought 
and semi manufactured 668 1,281 
NONMETALS 
Crude minerals 2,988 6,896 
Cement, lime, and fabricated 
construction materials, except 
glass and clay products........ 5,809 7,760 
Clay construction and refractory 
materials, fabricated... ....... 1,331 1,078 


Fertilizers, manufactured. ....... 
MINERAL FUELS AND 
RELATED MATERIALS 

Solid, including coal, coke, and 

briquetss 180 125 

Liquid, ineluding erude and 

refined petroleum 


thousand 42-gallon barrels.. 2,381 2,184 
Gas, including natural and 
manufactured... .............- 1,949 2,107 
Crude chemicals, hydrocarbon- 
derived, and bitumen.......... 9,545 5,519 
Source: Secretaría de Economía y Hacienda. 


Dirección General de Estadística y Censos. Comercio 
Exterior de Honduras. V. 3, 1967, Tegucigalpa, 
September 1968, 264 pp. 


at over $25 million. Sampling was done 
by an independent engineering firm. In 
addition, Mountain States acquired a one- 
third interest in a 5,000-ton-per-day dredge 
developed by Shell Mining. 

Titan Wells, Inc., will hold 50 percent of 
Casa de Oro, a company formed as a 
limited partnership. A pilot-plant opera- 
tion will precede larger scale mining which 
will be carried out over a 2-mile stretch of 
the Guayape River. Leases come from 
holdings of Cía. Centroamericana de In- 
versiones S.A. de C.V., which will receive 
35 percent of the net profits of the estab- 
lished mining operation. The prospective 
area has not been thoroughly proven. 

Iron and Steel.—Plans for the proposed 
Honduran steel mill (discussed in the 1965 
Minerals Yearbook, Volume IV, page 109) 
appear to be progressing. The final feasi- 
bility study made by Ramsey and Miller, 
Inc., of New York, was submitted to the 
Central Bank of Honduras in early 1968. 
Among other things, the study recom- 
mended the establishment of an integrated 
iron and steel plant at Agalteca, about 


eM Mining. V. 5. No. 1, January 1969, 
P. . 
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30 kilometers north of Tegucigalpa. Based 
on anticipated Central American annual 
demand of more than 330,000 tons of 
steel billets by 1970, the study suggested 
construction of a mill capable of supplying 
100,000 tons per year. 

Charcoal blast furnaces are planned for 
pig iron production; steel will be made by 
the basic oxygen process. Raw materials 
will be supplied from the Agalteca area 
where 10.5 million tons of iron ore are 
known, as well as ample supplies of lime- 
stone. Charcoal will be made from eucalyp- 
tus trees cultivated for this purpose at 
plantations. Cost of the steel plant alone 
was estimated at $27.3 million, with total 
capital investment somewhat in excess of 
$35.3 million. 

Planned partners in the enterprise are as 
follows: The National Bank for Develop- 
ment, the Central Bank of Honduras, Altos 
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Hornos de Mexico, S.A., the Central- 
american Bank for Economic Integration, 
and, presumably, billet-consuming rolling 
mills in the general area. Various English, 
German, French, Italian, and Japanese 
firms have expressed an interest in gain- 
ing the construction contract; the success- 
ful bidder will likely be required to fur- 
nish some financing in the form of loans. 

Initial technical supervision was planned 
under foreign leadership; some Honduran 
nationals are in the process of gaining 
metallurgical experience overseas, and the 
plant will in time probably be under com- 
plete Honduran management. 

Mineral Sands.—Signal Exploration 
(Honduras) Co. was granted a 2,000- 
square-kilometer concession to prospect for 
mineral sand, particularly for titanium 
minerals and zircon.” 


NICARAGUA 


The minerals industry in Nicaragua was 
adversely affected by suspension of opera- 
tions at the La Luz mine. (See Commodity 
Review). Floodwaters took out the hydro- 
electric system, and the mine was allowed 
to flood after removal of all underground 
equipment. La Luz Mines, Limited, acquired 
direct ownership (rather than ownership 
through a subsidiary) of the Rosita mine, 
at which property operations will be con- 
centrated. La Luz mine had been in con- 
tinuous operation for 30 years during 
which 17 million tons of ore had been 
mined and milled for a recovery of slightly 
more than 1.8 million ounces of gold. While 
mining is not of prime importance to the 
economy of the country, any loss of pro- 
duction is certain to be felt. 

The United Nations Development Pro- 
gram-Nicaragua survey of 12,000 square 
miles in north and northeastern Nicaragua 
was guardedly optimistic about its results. 
Economic quantities of gold were reported 
in the Mascuelizo, Quailahi, Prinzapolca, 
and Matis rivers. Lead-zinc-silver deposits 
were reported along the Mascuelizo river. 
Silver values approaching 5 ounces per 
ton were found in the Las Animas-Socorro 
and La Libertad areas. Further evaluation 
is expected to be carried out under Gov- 
ernment auspices. 

It was announced in early 1968 that a 
contract had been signed by a group of 


U.S. companies headed by the Parsons 
Corporation to conduct the first phase of 
a natural resources and cadastral survey 
in Nicaragua. The first phase of the two- 
phase project will be of 3 years' duration 
and cover 13,000 square miles. The pur- 
pose of the survey is to point out areas 
where the Government can more effectively 
use its resources to accelerate economic 
development. 

Trade followed traditional patterns, the 
United States standing as primary trading 
partner in value of exports and imports. 
West Germany and Costa Rica ranked 
second and third by import value, while 
Japan and West Germany were the next 
most important markets for exports. 

The following tabulation shows the com- 
parative value of mineral commodity trade 
and trade in all commodities for the last 
J years: 


Value (million dollars) 


Mineral Total 
commodity commodity 

trade trade 

Exports 
1966 622 oe 5 ed r 11.8 148.9 
1956... 2.2.2 r 14.1 142.2 
19 — 14.4 151.7 

Imports: 
I965D. 22 ot.z 26.3 160.3 
196 23.0 181.9 
00 ees 26.5 208.9 

r Revised. 


11 Mining Journal 


(London). V. 270, No. 
6946, Oct. 4, 1968, p. 249. 
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Table 13.—Nicaragua: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1964 1965 1966 1967 1968 
METALS 
copper mine output, metal content. ....... 9,240 10,187 9,764 9,336 11,517 
old: 
Mine output, metal content ! Te 
troy ounces. . 8,054 
Metall. do- ca, 225,581 198,152 199,108 177,702 | 144,954 
SE l 1__id \ 249,517 
ine output, metal content !... do ,91 
M on ET do— 332,970 380,377 446 ,706 372,371 l 166.330 
NONMETALS 
Cement, hydraulic......................- 61,052 65,859 84,349 95, 924 101,601 
Gypsum and anhydrite, erude 5,500 5,000 9,000 10,000 14,000 
16- Ge es 3 ² ag I 26,392 26,717 27,085 e 28,000 e 29,500 
Salt: Marinen 17,319 17,582 19,017 NA NA 
Stone, crushed and broken: Limestone ? 
thousand tons 148 157 200 e 215 e 225 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: Refinery products: 
Gasoline, motor 
thousand 42-gallon barrels. . 606 674 143 803 880 
Kerosine and jet fuel. do 163 152 169 218 219 
Distillate fuel oil.............. do- 404 471 506 603 741 
Residual fuel oil............... do.... 583 308 450 561 682 
Liquefied petroleum gas........ do.... 18 27 36 46 56 


e Estimate. NA Not available. 
1In copper concentrates. 
2 For cement and lime production. 


Table 14.—Nicaragua: Exports of 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Sumner, 8 3 
Copper, ore and concentrate — 43,268 42, 249 
Gold, metal, un worked or 
partly worked..troy ounces 147,829 145,808 
Iron and steel: 
Scrassz an 214 411 
Steel primary forms: | 
DEols.. i222 
Semimanufactures. ..... f 3,655 3,482 
Silver, metal, including alloys 
troy ounces... 447,956 181,780 
Zinc, metal, including alloys, 
all form 159 12 
Other metals, including alloys, 
all forms — 5 30 
NONMETALS 
Cement 182 (1) 
Clays and clay products: 
Crude clays, n.e.s........... 77 161 
III.. rers . 1 25 
Salt (excluding brines)......... 1,059 3,548 
Stone, sand and gravel: 
Dimension stone.......... .......- 18 
Gravel and crushed rock 6,314 3,378 


1 Less than V unit. 

Source: Repüblica de Nicaragua. Memoria de la 
Recaudación General de Aduanas, Managua, 
Nicaragua. 1967, 279 pp.; 1968, 281 pp. 


Metals.— Gold and Copper.—The hydro- 
electric generating facility supplying La Luz 
gold mine and Rosita copper mine was 
severely damaged by floods in August. The 
operating company concluded that restora- 
tion of the dam was not justified, and that 
to operate La Luz on diesel power was not 


economic. The La Luz property will be 
maintained in standby condition but min- 
ing operations were suspended indefinitely. 

The airport and other available facilities 
were to be used for the benefit of Rosita 
operations; three diesel units were to be 
moved to Rosita to restore normal output. 

Dcvelopment work at Rosita was en- 
couraging, and crushing and milling facili- 
ties will be expanded to handle 2,000 tons 
of ore daily. 


Mineral Fuels.—Petroleum.—U.S. Natu- 
ral Gas Corp. took a 6-percent interest in 
concessions held by Nicaragua Superior Oil 
Co. Toward yearend it was reported that 
Union Oil Co. of Central America (Union 
Oil Co. of California) planned to drill an 
offshore Caribbean test. 

Esso Standard Oil, S.A., started expan- 
sion of its refinery near Managua in early 
1968. Present capacity of 5,000 barrels 
per day throughput will be increased to 
17,000 barrels per day. New additions to 
storage tank capacity were completed and 
work on actual refinery expansion was to 
be started by midyear. Products are to be 
available for southern Honduras and 
northern Costa Rica if marketing agree- 
ments can be arranged. 

In mid-1968, offshore leases covered 
nearly all of Nicaragua’s coastlines on both 


856 


the Pacific and Caribbean sides. Chief lease 
holders were Esso companies, Shell Oil 
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Co., and Union Oil Co. 


Table 15.—Nicaragua: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Commodity 1966 1967 
METALS _NONMETALS— Continued 

Aluminum, semimanufactures - - . - 757 766 Fertilizer materials: 

Copper: Nitrogenouss 18,860 26,098 
Copper sulf ate 30 32 Phosph atio 14,905 24,081 
Metal, semimanufactures 133 180 Potas sicca „633 1,478 

Iron and steel: GTſ—B—E oes eec „743 5,691 
Sera 9 12 Graphite, natural............... 4 1) 
Pig iron, including cast iron 11 0) IMG — ———— — 2,115 717 
Steel, primary forms 146 81 Mica, all form 1 () 
Semimanufactures 44,482 34,728 Salt (excluding brines)........... 4,027 6,900 

Lead: Metal: Sodium and potassium com- 

Unwrought................- 213 111 pounds, n.e.8................- 2,982 2,789 
mimanufactures.. ........ 23 10 Stone, sand and gravel. ......... 256 586 
Nickel, metal, including alloys, SUDO? ooo y elu tee 313 56 
all form () 1 Other nonmetals, n.e. s. 68 

Silver, metal, including alloys MINERAL FUELS AND 

troy ounces... 6,334 5,787 RELATED MATERIALS 
Tin, metal, including alloys: Asphalt and bitumen, natural 3 C) 
nwrought...... long tons.. 33 16 Coal, all grades, including briquets. 25 14 
Semimanufactures. . do 14 7 | Coke and semicoke.............. 84 59 

Zinc, metal, including alloys: MT hydrocarbon: Natura] gas 1 
Unwrought...............- 221 661 iquids......................- 208 60 
Semimanufactures 1.096 149 Petroleum: 

Orr ðͤ reni 6 8 Crude and partly refined 

NONMETALS thousand 42-gallon barrels.. 1, 445 2,348 

Abrasives, natural, n. e.s 2 2 Refinery products: 

Asbestos...........-. eee 70 7 asoline......... do.... 128 104 

Cement. 12,716 7,796 erosine Oaea- 3 95 

Clays and clay products Residual fuel oil..do.... 104 99 

(including all refractory brick): Lubricantss 5,476 7,286 
Crude clays, n.e.s 875 6,139 Mineral jelly and wax... 1,880 1,151 
Products: Other: Petroleum coke.. 8,838 6,086 

Refractory (including Mineral tar and other coal, 
nonclay bricks)....... 569 301 petroleum, or gas derived 
Nonrefractory.......... 625 695 crude chemicals. 8,358 9,198 

r Revised. 

1 Less than ?)4 unit. 

Source: República de Nicaragua. Memoria de la 

Recaudación Genera] de Aduanas, Managua, 

Nicaragua. 1967, 279 pp.; 1968, 281 pp. 

PANAMA 


Panama's small minerals industry was 
largely based on imports of crude oil for 
domestic refining, and some metals for 
fabrication; it was of importance to the 
country in supplying both local and ex- 
port markets. The extractive industry was 
limited to output of salt and nonmetallic 
minerals for cement manufacture. 

Exploration under United Nations aus- 
pices has revealed possibilities for future 
copper production. Thirty-eight mining 
companies have reportedly expressed an 
interest in further exploration of the newly 
discovered prospects. 

Petroleum refining progressed with the 
capacity of Refinería Panamá, S.A.,“ in- 


creased from 55,000 barrels per day to 
70,000 barrels per day at a cost of $3.5 
million. 

There was also some talk of a $30 million 
U.S.-financed project to build a pipeline 
across the isthmus, Purpose of the line 
would be to transport crude oil between 
the Atlantic and Pacific coasts to avoid the 
inconvenience of large tankers having to 
transit the Canal. 

Crude oil and refined products rank 
highest in value of individual mineral com- 
modity exports and imports. While the 
United States was Panama's chief trading 


13 Petroleum Times. V. 72, No. 1859, Nov. 8, 


1968, p. 1620. 
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Table 16.—Panama: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity ! 1964 1965 1966 1967 
METALS 
Aluminum, semimanufacture s 360 338 e 630 NA 
Iron and steel, steel, Ssemimanufacture s. 12, 500 11,000 e 13,000 NA 
NONMETALS 
Cement: 
Hydraulié , . ahi Re Mat 125,178 165,640 149,817 NA 
OU CF NENNT ⁰⅛¹ðr HERR 409 978 e 700 NA 
Clay and sh ale 43,227 133,707 40,844 NA 
JööÜdẽ ? ę e a aM np 8 11,181 11,648 8,922 10, 656 
Stone, crushed and broken: e 211,700 208,991 124, 696 NA 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: Refinery products: 
Gasoline, motor thousand 42-gallon barrels. . 2,047 2,445 2,920 2,776 
Kerosine and jet fuel: 
Sh ot cede heeds do.... 581 770 586 868 
err 8 do 375 377 683 1,301 
Distillate fuel oills 22 22 LL. do.... 4,525 3,235 6,350 4,864 
Residual fuel oil“! do.... 6,714 6,378 8,699 9,292 
e ß . dE Ae do 367 3,225 574 216 


e Estimate. NA Not available. 


! Panama also produces sand, gravel, and crushed rock. 


2 Limestone and siltstone for cement manufacture. 


partner in value of total commodities, 
Venezuela ranked high in value of crude 
oil supplied. 

The following tabulation compares value 
of total commodity trade with that of 
mineral commodities for the years 1965-67: 


Value (million dollars) 


Mineral Total 
commodity commodity 
trade trade 
Exports 
1965 eos 24.5 70.2 
196622 i 8 26.5 19.6 
VOGT 23.0 85.9 
Imports 
19838388 lens 50.3 189.6 
196 54.2 214.5 
1 se wee 63.6 229.4 


Table 17.—Panama: Selected exports and 
reexports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 


1967 


METALS 
Iron and steel: 
y nl pL . MR 
Unwrought and semimanu- 
faeture d 6 2 
Nonferrous metals: 
Base metal residues 
Unwrought and semimanu- 
factured 
MINERAL FUELS AND 
RELATED MATERIALS 
Liquid, including crude and 
refined petroleum 
thousand 42-gallon barrels. . 


Source: República de Panamá, Dirección de 
Estadística y Censo. Estadística Panamena. Comercio 
Exterior, Año 1967. Serie K“, No. 1, 68 pp. 


10,057 8,157 


Metals. Copper and Molybdenum.— 
The joint prospecting campaign carried 
on by the United Nations and the Govern- 
ment of Panama in the Azuero area gave 
hope of copper and molybdenite produc- 
tion in the future. A report“ was issued 
by the Panama Government outlining pre- 
liminary information on the find. 

The porphyry-type copper deposit was 
outlined by a combination of geological 
and geochemical techniques. An explora- 
tory drill hole inclined at 45? had reached 
66 meters at the time of the report. After 
passing through 16 meters of overburden, 
the remaining 50 meters of core averaged 
0.95 percent copper and 0.028 percent 
molybdenum. Ore minerals thus far deter- 
mined are chalcopyrite, chalcocite, bornite, 
and covellite. Host rock was determined as 
quartz monzonite. 

The Government had not let any con- 
cessions by yearend, but had granted several 
firms the right to carry out surface studies 
in the area. Companies showing interest 
in the deposit were from Japan, West 
Germany, Canada, the Republic of South 
Africa and the United States. 

It was expected that concessions might 
be arranged in 1969, presumably after 
more information on the deposit is com- 
piled, and revisions of the mining code are 
completed. 


13 Province of Colón, Panamà, Ad Hoc Report 
on Area 65-Cerro Petaquilla. May 1968, Pub. 
No. 2, 10 pp., with appendices and maps. 
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Table 18.—Panama: Selected imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Commodity 1966 1967 
METALS V 

Aluminum, metal, including alloys, Fertilizer materia 
all form 1,989 2,492 ... Re ei cues 139 

Copper: Manufactured 23,277 31, 590 

Copper sulfate 16 NA Gypsu m 6,381 
Metal, including alloys: ee, nea cee ut 786 NA 
Semimanufactures. ....... 207 NA Miche all form 6 NA 
Iron and steel: |. | | | | | | | |  Salt............-.............-- 293 NA 
Pig, scrap and ferroalloys 491 2,008 Sodium compounds, n.e.s. ....... 1,385 NA 
Steel, primary forms 9,680 18,998 Stone, sand, and gravel: 
Semimanufactures 34,927 32,698 Dimension stone 699 NA 

Lead, metal, ineluding alloys, Quartz and quartzite 74 NA 
all form 225 NA Sand omoia ccu i 4 NA 

Platinum group, metals, including I ·'wnii. cette 6 NA 
alloys, all forms. -troy ounces 129 NA Tale, soapstone, and pyro- 

Silver, metal, including phyllite... ---------------- 248 NA 
id eee ts do.... 12,700 NA MINERAL FUELS AND 

Tin, metal, including alloys, RELATED MATERIALS 
all forms long tons 15 NA Coal, coke and briquets.......... 1,872 NA 

Zinc, metal, including alloys, Petroleum: 
all form Meee 2 NA Crude and partly refined 

Other, base metals, including thousand 42-gallon barrels.. 20,828 19,975 
alloys, all forms, n.e.8........- 282 NA Refinery products: 

NONMETALS ; 

Asbes tos 49 236 ee 5533 15 die : SX 

Abrasives, natural, n.e.s.: erosine- ----- .-.90-.-- 

Emery, corundum, pumice d hea 1 NA Distillate fuel oil. do 111 92 
Cement... 222. 42 9 4,055 NA Residual fuel oil. do 29 154 
Clays and clay products Lubricants.......do.... 12 39 

o brick): 206 NA Other do 11 28 

rude clays, n. e. ss ; 
Products: relracto:y 3 512 NA Mineral tar and other coal, 

Diatomite and other infusorial petroleum, or gas derived 
earths...____________._-_-.-- 148 NA crude chemicals ..-.------ 8 NA 
NA Not available. 

Source: República de Panamá, Dirección de 
Estadística y Censo. Estadística Panameña. Comercio 
Exterior, Ano 1967. Serie K“, No. 1, 68 pp. 

The Government proposed that the further information is available. 
United Nations extend its work in other Manganese.—Dravo Corp. reportedly 


areas on the strength of present prospects. 
The project would continue over a 39- 
month period. Of the total estimated cost 
of $3.7 million, Panama would contribute 
$1.4 million. 

Iron Ore.—The Government was trying 
to create Interest in magnetite sands lying 
along the Pacific coast, with a view o 
recovery and export. A U.S. engineering 
firm reportedly made a preliminary feasi- 
bility study of the project in 1967, but no 


continued development of its manganese 
property in Colón Province. Prospecting, 
road building, and construction of service 
buildings, were said to be nearing com- 
pletion. Ore production may soon follow. 


Mineral Fuels.—Petroleum.—Esso Ex- 
ploration and Production of Panama re- 
portedly paid the first year concession fee 
for exploration rights in Panama and 
Darién Provinces. 


The Mineral Industry of Other 
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ECUADOR * 


The most encouraging mineral industry 
news in 1968 was the continued success in 
petroleum exploration in northeast Ecuador. 
With construction of a trans-Andean pipe- 
line to the Pacific, and development of 
this petroleum area to its full economic 
potential, the Ecuador mineral economy 
should assume some importance to the 
country. 


Silver production for 1968 showed a 
marked increase of 71 percent over the 
1967 level; most other commodities also 
showed some increases with the chief ex- 
ception of crude petroleum. 


1 Physical scientist, Division of International 
Activities. 
2 Prepared by Burton E. Ashley. 


Table 1.—Ecuador: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1964 1965 1966 1967 1968 » 
METALS 
Cadmium, mine output, metal content e 2,141 1,239 556 756 404 
Copper, mine output, metal content 171 129 223 416 557 
Gold, mine output, metal content....troy ounces... 17,681 11,512 10,901 6,738 8,659 
d, mine output, metal content..............-- 166 114 69 N NA 
Silver, mine output, metal content....troy ounces.. 117,126 69,966 76,710 79,657 136,204 
Zinc, mine output, metal eont ent 38 286 135 161 11 
NONMETALS 
eee, ean ea dedu. thousand tons.. 288 826 t 378 e 390 484 
Clays, kaolin - 2 cc cll cec c Lec cese r 886 r 195 891 872 642 
JJõͤõĩõĩ?«0⅛ſ ³ é ͤ y ded ree 236 282 t 114 NA 147 
MINERAL FUE'S S AND RELATED MATERIALS 
Sr.... eee ew eee 85 38 68 64 71 
Petroleum, crude...... thousand 42-gallon barrels.. * 2,887 r 2,921 2,660 12,272 1,815 
Natural gasoline... ......._............-- do.... 119 128 110 119 118 
Refinery products: 
Gasoline do.... 2,087 2,157 2,160 2,277 2,788 
Kerosine and jet fuel do 478 627 762 84 971 
Distillate fuel oil. do 859 963 1,044 1,200 1,489 
Residual fuel oil. do.... 1,296 1,480 1,501 N 1,901 
GF ö;àöw A bts do 169 252 285 194 48 
e Estimate. P Preliminary. r Revised. NA Not available. 


1 Salt is also produced in Ecuador, but statistics are not available. 
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Trade followed its usual pattern with 
mineral imports consisting primarily of 
iron and steel products, fertilizer materials, 
and various forms of petroleum. 

The following tabulation shows the com- 
parison of total commodity trade with 


trade in mineral commodities for the period 
1964 through 1966. 


Value (million dollars)! 


Mineral Total 
commodity commodity 
e trade 


Exports: 
1964 ——  — E 1.5 180.8 
1900... % 8 3.0 181.9 
1966. ô§öo 2205 sc 75 140.0 
Imports: 
1904. .:...-22 2L vues 28.0 151.9 
1988338 88 31.4 144.2 
19656... 2e ses 24.9 152.0 


1 Where necessary, values have been converted 
from sucres (S/) to U.S. dollars at the rate of 
S/18 =US$1. 


Source: Repüblica del Ecuador. Junta Nacional de 
Planificación y Coordinación. Departamento Tecnico. 
Anuario de Comercio Exterior. Quito, Ecuador, v. 2, 
1966, 564 pp. 


The United States was Ecuador's chief 
trading partner in 1966, having received 
51 percent of total commodity exports, 
and supplying 40 percent of like imports. 


Table 2.—Ecuador: Exports of 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1965 1966 
METALS 
Copper, scrap. sz "cem 
Gold, concentrate (calaverite). ..... 5 5 
Iron ‘and steel: Metal: 
f bees 65 89 
S mimanufacturss S 8 9 
Lead, concentrate 707 671 
Zinc, concentrate. ............-.-. 562 215 


MINERAL FUELS 
AND RELATED MATERIALS 
Petroleum, crude 
thousand 42-gallon barrels.. 379 652 


Source: Repüblica del Ecuador. Junta Nacional de 
Planificación y Coordinación. Departamento Tecnico. 
Anuario de Comercio Exterior. Quito, Ecuador, v. 2, 
1965, 581 pp.; v. 2, 1966, 564 pp. 


COMMODITY REVIEW 


Metals.—Cia. Siderürgica de la Sabana 
reportedly purchased a pig iron plant from 
West Germany valued at $1.5 million. The 
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plant, with initial capacity of 30,000 tons 
annually, will be constructed at Tibitó. 
Domestic deposits of iron ore, coal, and 
limestone are to provide feed for the plant.“ 


Nonmetals.— Cement.—In early 1968 it 
was reported that the cement plant of 
Industrias Guapán, S.A., was having pro- 
duction difficulties. Contract lignite de- 
liveries from the Biblián deposits were be- 
low amounts needed, and oil-fired furnaces 
had to be put into operation to make up the 
energy shortage. Costs of operation rose 
above estimated levels, and it was proposed 
that the lignite operation be closed. 

Salt.—Morton International, Inc. Ltd., 
owns a 50-percent interest in Cía. Ecua- 
toriana de Sal y Productos Quimicos, C.A., 
with headquarters in Guayaquil. Solar salt 
recovery operations being built at Salinas 
were expected to be ready for commercial 
production in mid-1968. 


Mineral Fuels.—Coal.—Coal deposits in 
the Loja and Malacatos basins in southern 
Ecuador near the Peru border, and in the 
Cafiar-Azuay basin near Cuenca were de- 
scribed.* The Biblián coal belt, which is the 
best known, has two zones of lenticular 
seams, parts of which are of minable thick- 
ness from place to place. The coal is 
subbituminous with high ash and sulfur 
content. Coal from the Biblián deposits has 
not been successfully used in any large 
commercial enterprise. 

Petroleum.—By yearend the Texaco-Gulf 
(Cia. Texaco de Petróleos del Ecuador, 
C.A., and Gulf Ecuatoriana de Petróleos, 
S.A.) combine had completed its ninth 
successful well in the Oriente Province of 
northeast Ecuador. Estimated potential 
was around 15,000 barrels of oil a day. 
The companies proposed building a pipeline 
from the producing area to an as yet un- 
determined port on the Pacific. The pipe- 
line, to be built entirely within Ecuador, 
will cross the Andes mountains at an eleva- 
tion of about 10,000 feet. Final contract 
renegotiations between the Government and 
the companies have delayed development 
as well as start of work for the pipeline. 

The number of wells drilled in Ecuador 
has steadily decreased since 1964, with 


3 Metal Bulletin. No. 5397, May 9, 1969, p. 27. 

* O'Rourke, J. E. Coal Deposits of Ecuador. 
Program with Abstracts of the 1968 Annual 
Meeting of the Geological Society of America. 
November 1968, p. 227. 

5 World Oil V. 167, No. 1, July 1968, p. 158. 
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Table 3.—Ecuador: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1965 
METALS 
Aluminum: 
Oxide (alumina) and 
hydroxide................ r9 
Metal, including alloys, 
all form 667 
Arsenic, white 8 
Copper, metal, including alloys, 
alil forms 657 
Gold, metal, including alloys, 
all forms......... troy ounces.. 289 
Iron and steel: 
Ser?” ve (1) 
Pig iron, ferroalloys, and 
similar materials 40 
Steel, primary forms 217 
5 . 57,298 
“Oxide (litharge)......-....- 76 
Metal, including alloys, 
all forms... 333 ͤ — 275 
Mercury....... ge poune flasks.. 8 
Nickel, 1 metal, inclu ing. Boys 
all forms . kilograms.. 1,066 
Platinum-group metals, including 
alloys, all forms- -troy ounces.. 64 
Silver, metal, including 
alloys, all forms do 450 
Tin, metal, including alloys, 
all forms long tons 26 
Titanium, metal, ineluding 
alloys, all form 220 
Zinc, metal, including alloys, 
err, ee eme 78 
Other metals, including alloys, 
nS oun c e UE 8 
NONMETALS 
Abrasives, natural, n. e.s 11 
A8SbestoS... -2 -------.------- 954 
Barite and witherite............. 461 
Boron materials 18 
Genet ds 2,322 
e o cede cdam 417 
Clays and clay products 
(including ull refractory brick): 
Benton ite 424 
Kaolin (china elay ) 9 
GA! A dinna r 90 


1966 


60 
3,208 
10,888 
176 


375 
6 


Commodity 1965 
NONMETALS—Continued 
Diatomite, and other infusorial 
SS.. ee ee dee 388 
Fertilizer materials, erude and 
manufactured: 
Nitroge nous 11, 820 
Phosphati 5,737 
Potassic. ...--------------- 5,677 
Other, including mixed 860 
Graphite, natural............... 8 
Gypsum and plasters 57 
Magnesite___....-.---.-.------ 12 
Mica, all form 27 
Precious and semiprecious stone, 
except diamond....kilograms.. 2,468 
Salt (excluding brines)........... 163 
Sodium compounds 3,800 
Stone, sand, and gravel: 
Dimension stone 158 
Sand, including quartz 429 


Suir . hes 151 


Talc, soapstone, and pyrophyllite. 175 
Other nonmetals, n. e.s 33 
MINERAL FUELS 
AND RELATED MATERIALS 
Asphalt, natural................ 9,458 
Carbon black 576 
Coal, all grades, including 
rige cau os 314 
Coke and semicokæe .------- 160 
Petroleum: 
Crude 
thousand 42-gallon barrels.. 3,032 
Refinery products: 
Aviation gasoline.do.... 137 
Jet fuel. do 72 
Gas oil, diesel oil.do.... () 
Lubricants ...- do 58 
Mineral jelly 
and wax....... 88 31 
Other . 4 
Mineral tar and other coal, 
petroleum or gas derived crude 
chemicals. ..................- 104 


861 


1966 


e Estimate. t Revised. 
1 Less than 14 unit. 


Source: Anuario de Comercio Exterior. V. 2, 1965, 


581 pp.; V. 2, 1966, 564 pp. 


only 25 completed in 1967. The total 
number of producing wells has decreased 
from 1,063 in 1964 to 864 in 1967. Produc- 
tion also continued to drop from 2.9 million 


barrels in 1964 to 1.8 million barrels for 
the current year. Consumption of refinery 


products 
barrels in 1967. 


FRENCH GUIANA * 


A project to mine bauxite in French 
Guiana was the only new mineral develop- 


ment reported in 1968. 


Production of columbite-tantalite ap- 
peared to have ceased, at least temporarily. 
Gold output was valued at around $180,000 
and output of common sand, gravel, and 
crushed stone was valued at over $2.5 


million. 


was estimated at 6.1 million 


Trade in mineral commodities was mini- 
mal. Gold is exported to France. Imports 


followed the normal pattern, 


the most 


important being metal semimanufactures, 
cement, and refined petroleum products. 
The United States received the largest 


€ Prepared by Burton E. Ashley. 
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Table 4.—French Guiana: Production of mineral commodities 


(Metric tons unless otherwise specified) 


862 
Commodity 1964 
METALS 
Columbite and tantalite.........kilograms.. 1,000 
Gold... ⁰·w-- SERRE DUE RS troy ounces.. NA 
NONMETALS 
§CVArÄ̃ » m hw. A acr Ec NA 
Stone, sand and gravel: 
Crushed and broken 70, 200 
SONG 223i :..... LE NA 
r Revised. NA Not available. 


share of exports, while France, as expected, 
supplied most of the imports by value. 

The following tabulation compares value 
of total commodity trade with that of 
mineral commodity trade for 1965 to 1967. 


Value (thousand dollars)! 


Mineral Total 
commodity commodity 
trade trade 


Exports: 
1960.22: 222-529 17 2,899 
19600 %f csas kaaa 9 3,451 
aE g PN E 8 52 3,784 
Imports: 
1985.2 8 1,755 20,058 
49688;öÜf egosatdaa 8,105 27 , 802 
SWS eee 4,657 42,118 


1 Source has pr peg francs to dollars at the rate 
of 1,000 francs =$202.5 


Source: Statistical d" of the European Com- 
munities. Associates TOM —DOM, Foreign Trade 
Statistics, No. 4, 1968, pp. 217—238. 


COMMODITY REVIEW 


Metals.—Bauxite.—The Aluminum Com- 
pany of America (Alcoa) and Compagnie 
Péchiney reportedly reached agreement 
with the French Bureau de Recherches 
Geologíques et Miniéres to develop bauxite 
deposits in French Guiana. Further per- 
mission must be obtained from the Govern- 
ments of Surinam and France, because the 
bauxite would be barged to Alcoa's plant 
in Surinam for treatment. Alcoa and 
Péchiney would participate in the project 
on a 75-25 percent basis, respectively. 

Various unconfirmed reports have put 
bauxite reserves at 50 to 60 million tons 
of ore averaging 50 to 65 percent alumina 
and less than 1 percent silica. 


1965 1966 1967 1968 

850 1,000 1,000 = ....... 
NA 1 682 7,584 5,099 
NA 3, 500 2,400 10, 000 
NA 141, 075 481,250 107,840 
NA 1,700,000 465,800 103, 900 


Gold. — Gold was recovered from alluvial 
workings near Paul Isnard. The company, 


Table 5.—French Guiana: Imports of 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum, metal, including 
alloys, all formas 222 187 
pe grote metal, including alloys, 
SS Sh Ropes ie ee te PERIOD RE 9 25 
Gold, metal, unworked or 
partly worked value.. $25,000 $88,000 
Iron and steel: 
Metal: Pig iron and ferro- 
Alo . E 1 5 
Steel: 
e dexduxm 16 
„„ Ue uS AA 5,891 7 Ho 
astings and forgings... 
Lead, metal, including alloys, 
all ‘forms EES RE oases 9 8 
Zinc, metal; including alloys, 
all forms 4 16 
NONMETALS 
Cement 26252 Shee ui ccdsoEwsE 15,859 33,981 
Fertilizer materials: 
Crud -2 Jecoceuctesececuses. 4 ES 12 
Manufactured.............. 28 12 
Stone, sand, and gravel.......... 11 106 
Other crude minerals 2,186 847 
iio ONERA FUELS 
ELATED MATERIALS 
Coal anc and COE. including briquets. 9 12 
Gas, natural and manufactured 458 589 
Petroleum: Refinery products 
thousand 42-gallon barrels.. 108 202 


Compagnie Miniére Paul Isnard, was re- 
portedly U.S.-owned and backed by U.S. 
capital. Output, which may be currently 
more than 1 kilogram of gold daily, is all 
sold to France. 

In 1968, the mine employed 25 to 30 
laborers from neighboring countries, and 
four heavy-equipment operators to run 
the two bulldozers and one dragline. 
Gold recovery is effected by mercury 
amalgamation. 
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GUYANA * 


Production and export of bauxite and its 
products again was Guyana's chief mineral 
activity. Total bauxite production was 
about 5 percent greater than in 1967, 
production of calcined grades increased 
13 percent, and dried bauxite exports were 
up 7 percent. Alumina production remained 
essentially unchanged from that of the 
previous year. 

Production of manganese ore ceased late 
in the year. Gold production increased 72 
percent and diamond production declined 
by one-third. 

Development loans for a total of $6 
million were negotiated with the United 
Kingdom and Canada; the Canadian loan 
was specifically for the purpose of control 
surveys and topographic mapping. A total 
of $970,000 was set aside for topographic 
and geologic surveys in Guyana’s 1968 
budget. 

The expansion programs of both Reynolds 
Guyana Mines, Ltd., and Demerara Bauxite 
Co., Ltd. (DEMBA), were essentially com- 
plete by the end of March. Also completed 
early in the year was the modern highway 
from Georgetown to Mackenzie, center of 
DEMBA’s bauxite activity. A contract was 
awarded for construction of a similar road 
from New Amsterdam southeastward to the 
Surinam border. 

The proposed hydroelectric facility at 
Tiboku, with its implication of aluminum 


smelting facilities, remains under serious 
consideration. Any decision to proceed 
may come as early as 1969. 

Exploration in Guyana’s portion of the 
Precambrian Shield, conducted by the 
Guyana Geological Survey, continued to 
progress. Copper, molybdenum, and nickel 
mineralizations were being measured and 
studied. 

Official data on foreign trade through 
1967 are incomplete; however, figures are 
available for the major commodities. 
Exports of dried metallurgical-grade bauxite 
increased 19 percent from 1966 to 1967, 
and preliminary 1968 figures show a fur- 
ther increase of 6 percent. Exports of 
calcined bauxite and of alumina were off 
7 and 9 percent, respectively. 

Manganese ore exports in 1967 were sub- 
stantially unchanged from 1966, but pre- 
liminary figures for 1968, the terminal 
year for Union Carbide Corp.’s Matthews 
Ridge operation, showed a 33-percent de- 
cline. 

Guyana’s membership in the Caribbean 
Free Trade Association (CARIFTA) has 
not yet had any discernible effect on ex- 
ports of mineral commodities. However, 
formation of an association of Caribbean 
bauxite- producing countries Dominican 
Republic, Guyana, Haiti, Jamaica, and 


7 Prepared by F. W. Wessel. 


Table 6.— Guyana: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1964 1965 1966 1967 1968 » 
METALS 
Aluminum: 
pee gross weight 2. thousand tons 2,518 2,919 3,858 8,890 NA 
tallurgical and chemical 
doris V do 1,447 1, 905 2,202 2,401 1.957 
Abrasive and refractory 
grades ?................. do.... 823 r 972 r 882 819 929 
Alumina, gross weight 296,255 279,070 801,719 279,221 xt 540 
33% cae troy ounces.. 2,111 2,077 3,045 2,379 4,088 
Manganese ore and concentrat᷑te r 128,836 r 164,761 r 178,585 178,552 130,760 
NONMETALS 
Diamond 
GE unma aenWS metric carats.. 60,825 45,150 39, 555 40, 946 e 27,890 
Industrial JJC ͤ ͤ E LM do.... 49,857 67,724 59,382 e 56,406 e 88,421 
„ ced do.... 109,682 112,874 98 , 887 97 ,852 66,311 
Stone, sand, and gravel: 
Stone, crushed and broken NA 94, 688 155, 615 188, 179 NA 
Gravel and sand NA 8,084 4,680 NA NA 
Estimate. P Preliminary. r Revised. NA Not available. 


1 In addition to the commodities tabulated, Guyana produces clay and additional quantities of stone, but 


quantitative data are not available. 


2 Production on which royalties were collected by the Government. Data apparently not corrected for free 


moisture content. 


3 Figures re "pront weight before calcining, estimated by applying a factor of 1.75 to calcined weight. 


* Stone sand from Government quarries only. 
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Table 7.—Guyana: Exports of principal mineral commodities ' 
(Metric tons unless otherwise specified) 
Commodity 1966 1967 Principal destinations, 1967 
METALS 
Aluminum: 
Bauxite: 
DHed. ouo AA ERES E r 1,555,899 1,858,005 Canada 961,915; United States 874,972. 
Calcined.................... r 500,640 466,172 Haee m 280,576; United Kingdom 
Oxide (alumina)-.........--.-.--- r 301,8083 278,224 Canada 108,819; Norway 85,357. 
GS AA eed troy oun ces 262 NA. 
Manganese, ore and concentrate r 197,220 194,744 Mainly to Trinidad and Tobago. 
NONMETALS 
Diamond, all grades carats.. 92,085 98,988 NA. 
Stone, sand, and gravel: Gravel an 487 890 All to Surinam. 
ed rock. 
t Revised. NA Not available. 


1In addition to tabulated commodities, Guyana exports small quantities of ferrous and nonferrous scrap, 
gold, and clay, for which data have not been published since 1962. 
2 In transit. Most of quantity shown was destined for transshipment to the United States. 


3 Imports from Guyana by Surinam. 


Sources: Guyana Ministry of Economic Development. Statistical Bureau: Monthly Account of External 


Trade, December 1966; December 1967. 


Table 8.—Guyana: Selected imports of mineral commodities * 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Iron and steel: Semimanufactureg........ Lc ccce ccce cae eaae eee ee eee 15,016 22, 688 
NONMETALS 
AsbeatolÀ-. c ok i obs ee lees wee doge en dut 402 291 
Cementi.-.2 ceci. Leu ceaumbLdc ã ſſ y E E D E esd 53,704 81,460 
Fertilizer materials, manufactured, nitrogenous Pk 28,617 28,052 
rou MPO ß ß HIC E A , 578 1,8 
Sodium compounds, n.e.s.: Hydroxide. ....... 2. one een eee eee eee 27,670 22,556 
Stone, sand, and gravel: LimestonenʒuᷓinuuiꝛůæUutw„ c e eee eee e eee ,6 11,751 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: Refinery products: 
Gasolhé..i ß RnEESURE RET MERE AE thousand 42-gallon barrels.. 241 228 
FÜ?%⁵ð¹ ])) ..... Leu coo qea D en dE do 289 178 
Gas oil... JJJãͤã 8 do 482 870 
Diesel oil rte PU aa pico ge RU vM CPU VETE do.... 56 60 
Residual fuel oll. .iiolcuo sura o es eRcA wesE Wars sesusweSx eaae do.... 1,470 1,981 
% ↄꝰↄ’v1.g.m soho he mn dd v... . do 89 524 


1 Published official data lack detail in several classifications. Where available, supplementary data from 


other sources are used. 


Source: Guyana Ministry of Economic Development. Statistical Bureau: Monthly Account of External 


Trade, December 1966; December 1967. 


Surinam—has been proposed and is being 
considered. 


COMMODITY REVIEW 


Metals.—Aluminum.—The effects of re- 
cent expansion of facilities by both Reynolds 
and DEMBA, essentially complete by the 
end of the first quarter, began to be noted 
in terms of increased production of bauxite 
and related commodities. A strike inter- 
rupted production at DEMBA for a week 


late in May; no other labor trouble was 
reported. 

Copper.—Drilling of the copper deposit 
at Groete Creek, opposite Stampa Island 
on the Essequibo River, continued through- 
out the year. A deposit of 100 million tons 
of rock containing 0.2 percent copper has 
been blocked out; within this area is a 
band of 17 million tons containing 0.6 
percent copper and about one-half ounce 
of gold per ton. Geologists were also in- 
vestigating copper showings in the upper 


OTHER SOUTH AMERICAN AREAS 


Demerara Valley, and in the Blue and 
Oko Mountains in the Puruni River basin. 
Gold.—Production in 1968 showed a 
major gain over that of 1967, primarily due 
to increased output from the Mazaruni 
district. This district accounted for 73 per- 
cent of Guyana's output during the first 
half of the year, more than making up 
for the decline in the North-West district. 
Canadian interests reportedly are reopen- 
ing an old gold mine in the Puruni River 
area, last worked in 1904—05. 
Manganese.—The continued decline in 
ore grade at Matthews Ridge, coupled with 
the increasing world availability of higher 
grade ores and a decline of ore prices, led 
to the closure of this mine by Manganese 
Mines Management, Ltd., a Union Carbide 
Corp. subsidiary, in the last quarter of 1968. 
About 450 employees were affected. The 
Guyanese Government will take over the 
company assets in Guyana, and may de- 
cide to continue the operation. 
Nickel.—Nickel mineralization was being 
drilled near Wanamo, on the Barima River, 
and a geochemical study of the Mariwa 
district, in the Cuyuni basin, was underway. 
Radioactive Minerals.—Two applications 
for exploration licenses have been filed. If 
granted, radioactive ores will be sought in 
the upper Mazaruni Valley and in the 
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area between the Berbice and Essequibo 
Rivers, about 160 miles south of George- 
town. 


Nonmetals.—Diamond.—The decline in 
Guyana's diamond production was almost 
entirely attributable to the Mazaruni dis- 
trict, Guyana's largest. From an average 
monthly production of 6,300 carats over 
a 5-year period, output was down to an 
average of less than 3,500 for the first half 
of 1968 (latest available data). 

Ceramic and Construction Materials.— 
Government geologists determined the pres- 
ence of 20 million tons of stone, suitable 
for various construction purposes, near 
Bartica. 

The Guyanese Community Development 
Division began a campaign to foster local 
production of building bricks from common 
clay, which is apparently in adequate sup- 
ply. Earthenware ceramic products were 
being produced and marketed. Kaolin is 
known to exist beneath some of the bauxite, 
and was reported to be of potential value. 


Mineral Fuels.—Petroleum.—No further 
offshore drilling was undertaken during 
1968 by either Guyana Shell, Ltd., or the 
Tenneco Oil Co.-Continental Oil Co. joint 
venture. There was no change in concession 
holdings. 


PARAGUAY * 


The mineral industry of Paraguay is of 
little importance except for output of con- 
struction materials and refinery products 
for domestic use. 


Petroleum interests were active in ap- 
praising the general prospects for explora- 
tory work, but no firm commitments had 
been made by yearend. 


The cement plant at Valle-mi is expected 
to commence operations in 1969 with 
an expected output of 100,000 tons an- 
nually. This production should be ample 
to satisfy domestic needs. 


A proposed plant to produce steel semi- 
manufactures will bring such industry to 
Paraguay for the first time. 

No metallic minerals or metal semi- 
manufactures were produced in Paraguay; 
nonmetallic construction minerals were pro- 
duced primarily for domestic use except 
for some small quantities exported to 
Argentina. 


In its first 3 years of operation, the 
petroleum refinery near Asunción has 
raised output from 381,000 barrels of 
products annually to 1.3 million barrels, a 
gain of over 200 percent. 

In terms of value, about one-half of 
Paraguay's export trade was shared by the 
United States and Argentina in nearly 
equal amounts. Great Britain and The 
Netherlands were next in importance. 
Nearly 40 percent of the import trade was 
shared nearly equally by the United States 
and Argentina, with Germany ranking 
third. 

Mineral exports were limited to small 
tonnage shipments of crushed rock and 
sand and petroleum products, while im- 
ports comprised chiefly ferrous and non- 
ferrous semimanufactures, crude oil, and 
refinery products. Among the nonferrous 
group, recorded imports were limited to 


8 Prepared by Burton E. Ashley. 
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Table 9.—Paraguay: Production of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
NONMETALS 
5 — ĩðͤ d —— E A 22, 500 28,800 25,789 14,428 23, 800 
ys: 
Kabli nsi gedeudesesdcsses eei 55 57 60 140 180 
G. ³ĩðVßq clase ee 800,000 820,000 860,000 880,000 895,000 
G psum, "o qur P DRM T ETE 78 : : 1,80 2,800 
J NIGRO UPPER IPS C tg Ate cack 17,800 18,500 17,610 17,600 18,200 
Pigments, natural mineral, iron oxide: ! Ocher. 55 60 10 22 25 
Stone, sand and gravel:! 
Dimension stone...................... 50,150 54,200 49,450 53,200 57,860 
Crushed and broken: 
imestonennkk 67,200 70,000 67,000 50,500 61,500 
e Hc NEL ODD KM M 1,180,000 1,000,000 1,210,000 1, 280, 000 1,810,000 
Sand, excluding glass sand.............. 185,000 280 , 000 800 ,000 000 i 
Tale, soapstone and pyrophyllite............ 47 140 60 2 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: Refinery products: 
Gasoline thousand 42-gallon barrels.. ......... ........- 124 888 421 
Kerosine and jet fuel: 
Keros ine %;ö;ͤ W... 88 42 122 124 
rr dow tee oe dU.Lsn Saccson.. eic are 6 55 50 
Distillate fuel oil................ Q0.866 ichesceceus essct 180 408 474 
Residual fuel oil................. )%)%%;; . usc uod 74 196 182 
Liquefied petroleum gas %; ² xGb del sea 5 15 18 


1 Based on industry or Government estimates. 
Source: U.S. Embassy, Asunción. 


products of aluminum, lead, copper, tin, 
and tinplate. 

The following tabulation shows the 
relationship between value of mineral com- 
modity trade and total commodity trade 
for the period 1965—67: 


Value (million dollars) 


Mineral Total 
commodity commodity 

trade trade 

Exports: 
1965.............- 0.351 r 57.8 
188090 eu ES .6 r 49.4 
1967... 872 48.8 

ports: 
1965.............- 9.8 47.4 
196080 11.2 r 50.2 
1980ͤö;õ5ẽ: ũ Ü 12.3 60.7 

r Revised. 


Source: Banco Central del Paraguay, Departamento 
de Estudios Económicos. Boletin stadístico 
Mensual. Asunción, Paraguay, No. 129, February 
1969, 81 pp. 


COMMODITY REVIEW 


Metals.—Iron and Steel.— Industrial, 
Comercial, Importadora, Exportadora, 
S.A. (ICIERSA), was scheduled to begin 
production of steel wire and allied products 
in early 1969. In order to protect this 
national industry, imports of steel wire and 


Table 10.—Paraguay: Imports of 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodities 1966 1967 
METALS 
Tron and steel, unwrought and 
semimanufactured...........- r 19,055 25, 598 
Nonferrous metals, unwrought 
and se ufactured 545 942 
NONMETALS 
Crude minerals and manufactures. 2,876 4,574 
Ceoment.......2 2. on vw RR Ge 7,575 84, 718 
/ ³ ³ AA ( 20,495 18, 354 
MINERAL FUELS 
AND RELATED MATERIALS 
Solid, including coal, lignite, and 
briquets. --.-ccocscace RE Te 63 79 
Liquid, ineluding erude and 
refined petroleum 
thousand 42-gallon barrels.. 1,258 1, 205 
phat ne meis 6,269 4, 508 
r Revised. 


Source: Banco Central del Paraguay, Departamento 
de Estudios Económicos. Boletin stadístico 
Mensual. Asunción, Paraguay, No. 129, February 
1969, pp. 69-71. 


derivatives were temporarily suspended. 
The plant, imported from Germany at a 
reported cost of $600,000, has a capacity 
of 10,000 tons annually; Paraguay's annual 
consumption was estimated at 7,000 tons. 
Raw material primarily from Belgium and 
Yugoslavia will enter the country duty 
free. 
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SURINAM ° 


The mining industry of Surinam in 1968 
continued to be the nation's major foreign 
exchange earner, and contributed sub- 
stantially to governmental revenues. Bauxite 
and related products accounted for almost 
all mineral production and export; small 
quantities of gold and construction mate- 
rials were produced, and small quantities of 
copper, lead, iron and steel, and petroleum 
refinery products were reexported. 

Production of bauxite increased about 


were $1.2 million greater than in 1966. 
Significantly increased imports included 
steel semimanufactures and cement, each 
up 23 percent, and residual fuel oil, up 32 
percent. Coal imports declined 14 percent. 

Comparative values of general trade and 
mineral commodity trade are shown in the 
following tabulation: 


Value 

2 percent, regaining its 1966 level. Reflect- (million dollars) Mineral 
ing plant expansion, alumina production Mineral Total ities! 
was up 20 percent, and aluminum ex- Jon com share A 
ports increased 40 percent, presumably as ade "trade. eem 
more hydroelectric power became available. 
Gold production also returned to its 1966 Exports 
volume. 1965. ....... 41.0 r 59.2 179.4 

In 1967, the latest year for which data T eese i Xs ed 
are available, Surinam's trade balance con- Imports: 
. L ° r 
tinued favorable. Mineral commodity ex- 1 0 aoe 20 
ports were $17.2 million” greater in value * Ep 20.2 108.7 19.5 
than in 1966, an increase of 22.7 percent; 1965... 490.1 86.8 xx 
again most of the increase was due to 1966 EE +56.9 142.2 XX 
greater export of alumina and aluminum. aaa ial xia? T4.0 XX 
Bauxite and alumina continued to flow in Revised. XX Not applicable. 


undiminished quantity to the United States 
and Canada, but there is evidence that 
some exports in the future will turn toward 
Western Europe, as a result of Surinam’s 
association with the European Economic 
Community. Mineral commodity imports 


1 Does not include reexports. 


? Prepared by F. W. Wessel. 

19 Where necessary, values have been converted 
from Surinam florins (S.f.) to U.S. dollars at 
the rate of S.f.1.00 equals US$0.53. 


Table 11.—Surinam: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
METALS 
Aluminum: 
Bauxite, gross weight: 
Metallurgical and chemical grades 
thousand tons.. Ir 3,893 4,360 r 5,568 5,466 5, 572 
Refractory and abrasive grades 200,460 1 248,449 NA NA NA 
Alumina, gross weight... thousand tons 115 e 407 741 892 
Weta eh 0 oaae aaen Ee 1,258 25,701 81,097 43, 550 
Columbium-tantalum ores, gross weight NA 37 NA N NA 
Gold, metall. troy ounces.. 8,258 6,269 5,159 e 4,500 e 4,690 
NONMETALS 
Clays, common 4,200 8,300 e 8,000 e 8,800 e 2,200 
Stone, sand, and gravel: 
Stone, crushed and broken 9,629 18,807 e 47,000 » 104,700 65 ,589 
CC ³ ˙ A NA 84,034 e 27,000 e 8,100 NA 
Sand, excluding glass sand: 
Common sand. .................-.. NA 149,748 e 225,000 » 105, 000 NA 
Stone and 5, 725 10, 428 9,600 e 14,850 4,888 
e Estimated. r Revised. NA Not available. 


1In 1964, 118,000 tons of offgrade bauxite was used for road surfacing and similar uses. 


2 Exports. 
3 U.S. imports. 


868 


Table 12.—Surinam: Exports of 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum: 
Bauxite................ 4,578,999 3,720,899 
Oxide (alumina) and 
hydroxide............ 848,854 684,894 
Metal, including alloys: 
Unwrought 
(domestic) 125,701 80,828 
Unwrought ? ?*...... 18 2b 
Copper, metal, including 
oye, unwrought E43 le 94 106 
Iron and steel:? 
Steel, primary forms ?... 1,462 8 
Semimanufactures. ..... 48 498 
Lead, metal, unwrought ? 3.. 52 47 
Othér. ec ected eee . 
NONMETALS 
Cement: 35 1 
Sand, clay, earth... nnn 11,860 6,709 
MINERAL FUELS | 
AND RELATED MATERIALS 
Natural gas liquids: Lique- 
fied petroleum gas 8 
Petroleum :? 
Crude 42-gallon barrels 188 
Refinery produets: 
Gasoline do 694 114 
Kerosine do 296 195 
Distillate fuel 
Sui do- 88 347 
Lubricants...do.... 818 1,127 
Other do 6 77 


! Company figure; official figure 2,884 metric tons. 

2 Reexports. 

3 Apparently includes scrap derived from imported 
metal and metal products. 


Source: Algemeen Bureau voor de Statistiek, Suri- 
name (Bureau of Statistics, Surinam). Maandsta- 
tistiek van de in- en uitvoer per goederensoort en per 
land. December (cumulative), 1966 and 1967. 


Table 13.—Surinam: Imports of 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum: Metal, including 
a oy i 
nwrought...............- 4 (3 
Semimanufactures. ......... 372 426 
Copper: Metal, including alloys: 
Unwrought 7. ete (r) (1) 
Semimanufactures r 91 94 
Gold: Metal, unworked or partly 
worked troy ounces.. ,828 4,829 
Iron and steel: Metal: 
Steel, primary forms 84 58 
Semimanufactures 5 20,941 25,811 
Lead, metal, including alloys: 
Semimanufactures . 32 49 
Magnesium, metal, ineluding 
oys: semimanufactures 
kilograms.. 1,800 22, 600 
Mercur 76- pound flasks.. 9 6 
Nickel, metal, including alloys: 
Semimanufactures 3 4 2 
Tin, metal, including alloys, all 
form long tons 10 10 
Zine, metal, ineluding alloys, all 
e ooo Se m‚MhAa x 7 


Other, base metals, including 
alloys, all forms, n. e. ss 
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Table 13.—Surinam: Imports of mineral 
cominodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
NONMETALS 
Abrasives, natural, n.e. aas 4 1 
sbestos............-.--.-...-- 926 1,229 
Senner; hue eces 41,488 50, 922 
Chelan eis bese ee ran 291 809 
oa s and clay products (including 
refractory bric 
" Crude clays, n.e.s. 3 1, 885 970 
ef... 8 „304 1,646 
Diatomite, and other infusorial 
Sarin ceepERE 66 105 
Fertilizer materials: 
Manufactured: 
Nitrogenous................ 8,810 3,258 
Phosphatic................. 64 81 
Potassic.............-....- 127 101 
Other, including mixed 501 161 
IF!!! ³˙¹¹1i 1,884 2,721 
J A 1,285 1,897 
Stone, sand and gravel: 
Dimension stone, crude and 
partly worked 5,744 
Gravel and crushed rock..... 88,068 12, 758 
Othérp. 22.255904 - 2295€ 162 88 
Other nonmetals, n. e.. 2,196 19,884 
MINERAL FUELS 
AND RELATED MATERIALS 
Asphalt and bitumen, natural 3... 1,822 6,184 
Coal, all Ee including 
brique 337 ² See r 19,684 16,875 
Gas, n Natural gas 
liquids: Liquefied petroleum 
COS WT ——— NO ck Secs 2,911 4,185 
Petroleum, refinery products:“ 
Gasoline 
thousand 42-gallon barrels. . r 176 172 
Kerosine -------- do 46 44 
Distillate fuel oil do.... 56 549 
Residual fuel oil 0.... 1,571 2,078 
Lubricants._.......-- do.... 2 27 
EM jelly and wax....... 78 127 
thousand 42-gallon ATO: 3 2 1 
Mineral tar and other coal, 
petroleum or gas derived crude 
chemicals 178 208 
r Revised. 
1 Less than 34 unit. 


2 Includes some sand and other earths. 
May include some refinery asphalt. 
* Excluding LPG and refinery asphalt. 


Source: Algemeen Bureau voor de Statistiek, Suri- 
name (Bureau of Statistics, Surinam). Maandsta- 
tistiek van de in- en uitvoer per goederensoort en per 
land. December (cumulative), 1966 and 1967. 


COMMODITY REVIEW 


Metals.—Aluminum.—N.V. Billiton Mij. 
concluded additional alumina sales con- 
tracts with Phelps Dodge Corp., Swiss 
Aluminum, Ltd. (Alusuisse), and Alumin- 
ium Delfzijl N.V. Total quantity involved 
is 300,000 metric tons. Including current 
contracts, Phelps Dodge will purchase 
160,000 tons annually, Delfzijl 170,000, 
and Alusuisse 100,000. 
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Table 14.—Bauxite shipments from Surinam 
(Metric tons) 
Company and destination 1965 1966 1967 1968 
Suriname Aluminum Co.: 
United States and Canada................. 2,645,910 2,866,797 2,018,397 2,004,748 
REüfODB...-2-. ß eddie e c. 85,271 ,924 18,751 10,575 
G. ³ðV³—A1A. ³ ³ AAA 8 13,367 16,094 17,100 22, 961 
/ ³˙ĩÜ˙¾˙. ⁰¹wL st euckede 2,744, 548 2,972,815 2,154,248 2,188,284 
N.V. Billiton Mij.: 
United States 893,734 1,080,815 1,083,588 1,056,775 
e ntur LED eee 705, 856 548,929 18,131 , 502 
Fee ca tseecevecce 20,005 | 31.960 8,048 9,408 
f«öÜ— aA ³˙·A ꝛ 6A E E 4,775 6,880 1,901 
jt e" —Á' 1,624,370 1,611,704 1,711,647 1,647,586 
Grand total)) l 4,868,918 4, 584, 519 3,865, 895 3, 785, 870 
Apparent domestic eonsumption g 280, 000 978, 000 1,600,000 1,786,000 
Billiton is one-sixth owner of Delfzijl, to alumina in Surinam from 60 to 75 


which during 1968 increased its capacity 
from 32,000 tons of aluminum per year; 
eventual capacity will be 90,000 tons. In 
order to meet the increased alumina needs, 
Biliton will deliver an additional 600,000 
metric tons of bauxite annually to the 
alumina plant of the Suriname Aluminum 
Co. (Suralco). This will presumably re- 
quire the opening of Billiton's Para mine, 
as the reserves at Kankantrie are limited. 
On the basis of a geological study, 
Salzgitter Industriebau G. m. b. H. reported 
a theoretically estimated 1 billion tons of 
high-grade bauxite, plus much more lower 
grade material, in the Bakhuys Mountains 
area. Another estimate, concurrently ap- 
pearing, mentions 400 million tons of ore 
of 45 to 50 percent AlzOg, and “possibly 
as much as 2 billion tons of ore-quality 
reserves.“ The ore is said to contain 20 
percent iron (in comparison with 12 to 14 
percent in Suralco’s present plant feed). 
Negotiations between the Surinam Gov- 
ernment and (1) Reynolds Metals Co., 
(2) Kabalebo Joint Venture, an entity con- 
sisting of Kaiser Aluminum & Chemical 
Corp. and Cie. de Produits Chimiques et 
Electrométallurgiques Péchiney, and (3) a 
consortium including Suralco, Alcan Alu- 
minium, Ltd., Billiton, and Ormet Corp. 
continued during the year. In July the 
Government accepted an offer made by the 
latter consortium, issuing an exploration 
concession. If the consortium finds ade- 
quate ore, a mining license will be granted. 
The consortium will undertake to erect an 
alumina plant of at least 400,000 to 500,- 
000 tons annual capacity, and to convert 


percent of the bauxite mined. Estimated 
cost of equipping and opening the mine is 
$26 million, and of building the alumina 
plant, $60 million. Guarantees, royalties, 
tax levels, and power contracts are still 
to be worked out; negotiations are proceed- 
ing. A  200,000-ton-per-year aluminum 
smelter was discussed, but did not become 
part of the agreement. 

Early in August the Government granted 
an exploration concession to Kabalebo 
Joint Venture; if enough ore is found, an 
exploitation grant to 500 square kilometers 
of the Bakhuys Mountains area will be 
issued. The agreement is said to include a 
contract for electric power. 


Mineral Fuels.—Petroleum.—The Suri- 
nam Parliament has authorized the Govern- 
ment to conclude an agreement with a 
Royal Dutch/Shell subsidiary. Under the 
terms of this agreement, in addition to its 
present offshore concession, Shell Suriname 
Exploratie en Produktie Mij., N.V., will 
obtain a concession to 6,200 square miles 
of coastal plain. The area is wedge-shaped, 
extending across Surinam from the Couran- 
tyne River estuary to the mouth of the 
Marowyne River; it is about 36 miles deep 
along the Courantyne estuary, and about 
7 miles deep at the eastern border. 

Shell may explore for and produce 
hydrocarbons in this area for 40 years, 
with options for extension. In return, Shell 
is to pay a bonus of S.f. 1 million upon 
signing of the agreement, to pay income 


u Metals Week. Aluminum. V. 39, No. 10, 
Mar. 18, 1968, pp. 6-7. 
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tax at a 50-percent rate, to pay a royalty 
of 1215 percent of wellhead value of crude 
oil produced, and to pay surface rents on 
a graduated scale from S.f. 80,000 per 
year at the beginning to S.f. 6.4 million 
annually in the 13th year and thereafter. 
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Moreover, the Surinam Government has 
the option, during the first 4 years of the 
concession, to buy a one-third interest 
upon payment of one-fourth of the explora- 


tion and development costs to date. 


URUGUAY * 


bles, Alcohol y Portland (ANCAP), 
government entity, showed a gain of 23 
percent in cement production over that of 
1967, but output of petroleum refinery 
products decreased. 
No new mineral enterprises were an- 
nounced, but reports of gold and uranium 
discoveries led to some hope of useful 
production. 
In 1968 the regulation requiring that 
mining producers be properly registered 


The inflationary spiral, a slowdown in 
commerce, and tight money did little to 
encourage mining in Uruguay. Except for 
construction materials, chiefly for local use, 
production decreased in nearly all com- 
modities. 

The Government took steps to encourage 
foreign investment in the mineral industry 
by calling for bids on offshore areas for 
oil exploration, and in encouraging the 
development of heavy mineral beach sands 
primarily containing ilmenite. 

Administración Nacional de Combusti- 


Table 15.—Uruguay: 


12 Prepared by Burton E. Ashley. 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: Metal: 
Secondar 


Iron and steel: 
Iron ore (for cement) 
Steel, crude 


NONMETALS 


))) 8 
Feldspar 


CCC Sea ac ĩ ß TT" "mmm T 


Quartz 
Stone, sand and gravel: 
Dimension stone 

Crushed and broken: 
Limestone and other calcareous 


San 
Sulfate, III. 8 
Sulfur 2 


MINERAL FUELS AND RELATED MATERIALS 
Coke, gas house 
Gas, manufactured. ........... million cubic feet. 
Petroleum: Refinery products: 

Gasoline and naphtha 

thousand 42-gallon barrels. . 


Kerosine and jet fuel do 
Distillate fuel olililꝰwmr.t 2 Lee do 
Residual fuel oil do 
Liquefied petroleum gasse do 
P JJ. u d Le do.... 
f ee Ce ee do 

e Estimate. P Preliminary. r Revised. 


NA Not available. 


Production of mineral commodities 


1964 1965 1966 1967 1968 » 
150 150 805 250 250 
1,500 1,085 1,126 1,750 1,400 
1,667 „1,700 1,900 ¢2,000 2,200 
14,827 13,476 710,365 13,650 8,600 
e 839,000 36,300 36,000 37,300 382,566 
402,214 422,680 469,272 415,726 515,481 
9 0 9 8 9 1 ? 8 ,907 
4 4,619 8,270  Á 71,983 10,811 
86,000 48 ,418 54,782 55, 56,205 
897 1,247 1,750 1,262 441 
108 54 58 60 96 
1,256 292 525 349 143 
2,208 7,164 6,928 5, 586 13,121 
777,331 766,922 799,609 741,556 884,759 
405,944 261,364 220,568 293,615 494, 567 
7,447 118,776 72,818 106,989 150, 255 
477,140 691,519 763,310 749, 848 1,348,118 
35 114 288 293 834 
J K 50 e 80 
2,124 2,975 2,128 2,638 2,208 
20,850 19,568 20,979 21,282 19,658 

1,05 N NA 970 

2,885 2,306 2,922 2,848 2,041 
1,616 1,390 1,483 1,440 1,255 
2,980 2,220 2,262 2,270 „024 
4,367 4,974 4,785 4,792 4,077 
188 208 289 286 216 
61 118 112 69 112 
68 29 $1 276 28 


Instituto Latinoamericano del Fierro y el Acero. Departamento de Estudios Económicos. Anuario Esta- 


dístico. 1968, table 9. 
2 Recovered from refinery gases. 
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was strengthened and enforced. As a resu' t, 
it was possible to list mining companies 
operating within the country. The present 
list, which was considered complete, con- 
tains about 25 names of different firms; 
products were nearly entirely in the field 
of nonmetallic construction materials. Three 
firms were listed as producers of galena, 
iron ore, and graphite. 

Chief mineral imports, by value, were 
crude oil and some refinery products, iron 
and steel products, and copper. Exports 
were largely limited to construction mate- 
rials mostly destined for Argentina. 

The following tabulation compares min- 
eral trade with total commodity trade for 


the years 1965-67: 


Value (million dollars) 


Mineral Total 
commodity commodity 
trade trade 
Exporta: 
1965.2 2cudmezxc 1.0 191.2 
// ·w 2225 2.7 186.0 
1960... ꝶm 1.5 158.7 
Imports: 
1 d.i:euzz vw 85.1 150.7 
1889s 8 41.9 164.0 
1900 22a 8 46.9 171.4 


Table 16.—Uruguay: Exports of 
mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 
Cement... ĩ ͤ AE 51,872 47,161 
Precious and semiprecious stone, 
except diamond..kilograms.. 68,911 63,311 
Stone, sand and gravel: 
Dimension stone 2,847 3,031 
Dolomite 15,071 25,429 
Gravel and crushed rock... 7 162, 836 200, 224 
// ˙·-AAA 517,930 656, 810 
/// ð ⁵³ð A ĩ a r 830 
r Revised. 
Metals. Gold. The Uruguay Geologi- 


cal Institute announced a gold discovery in 
Treinta y Tres Province, some 250 miles 
north of Montevideo. No details were given, 
except that the discovery was described as 
a “fair sized deposit." 

Iron and Steel.—Industria Nacional 
Laminadora (Inlasa) received government 
permission to import a bar and rod rolling 
mill with capacity of 80,000 tons annually. 
Uruguay reportedly wishes to establish an 
integrated iron and steel facility. To that 
end, site preparation on the Bay of Monte- 
video for a blast furnace was planned. 
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Iron ore will come from the Valentines 
deposit and will be produced by Yacimien- 
tos Mineros de Valentines, S.A. (YMVSA). 
A pelletizing plant to produce about 750,- 
000 tons annually was planned at the mine 
site. 

The Valentines deposit is located 261 
kilometers north of Montevideo. It has been 
described as an itabirite type of iron ore 
occurrence, with reserves calculated at 30 
million tons. Average grade is 38 to 40 
percent iron with less than 0.01 percent 
sulfur and less than 0.05 percent phos- 
phorus. 

Open-pit mining is feasible, and rail 
transportation to Montevideo presents few 
problems. 

Mineral Beach Sands.—ANCAP? re- 
leased a report dated January 1969 on the 
mineral beach sands lying along the Atlan- 
tic coast at Aguas Dulces, some 280 kilo- 
meters northeast of Montevideo. ANCAP 
has drilled 450 test holes to an average 
depth of 6 meters, presumably over the 
entire 12-kilometer length of prospective 
beach. It is estimated that the area contains 
3 million metric tons of heavy minerals 
with a heavy mineral concentration of 2.5 
percent. Heavy mineral composition was 
reported as ilmenite, 60 percent; zircon, 5 
percent; rutile, 1 percent; and monazite, 
0.6 percent. The report suggests that an- 
nual production of 70,000 tons of heavy 
minerals would account for 41,000 tons 
of ilmenite, 3,400 tons of zircon, 680 tons 
of rutile, and 400 tons of monazite. Opera- 
tions on this scale should give a mine-life 
of 40 years. 

A Presidential decree authorized the 
formation of a mixed Uruguayan-foreign 
company to exploit the sands for commer- 
cial purposes. Any company interested in 
the undertaking would likely deal directly 
with ANCAP. 

Uranium.—Preliminary samples assaying 
900 grams of uranium per ton were re- 
ported from a discovery in the Cerro Largo 
area. Appraisal of the deposit was to be 
continued. 


Nonmetals.— Fertilizer Materials —Alba- 
tros Superfosfaatfabrieken N.V., a Nether- 
lands firm, received authorization from the 
Uruguay Government to proceed with its 


13 Administración Nacional de Combustibles, 
Alcohol y Portland. Montevideo, January 1969, 
Memorandum: Industrialización de las Arenas 
Negras Uruguayas. 
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Table 17.—Uruguay: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum: 
Bauxite. oco aont en ec 1,005 1,801 
Oxide (alumina) and 
hydroxide................ 896 880 
Metal, unalloyed, unwrought 
and semimanufactured.... 1,496 1,840 
Antimony, metal, unalloyed, 
unwrought.................-- 11 4 
Arsenic, white 61 79 
Copper, metal p i dia un- 
wrought ht and semimanufactured. 628 866 
Iron and steel: 
Ore and concentrate 17 6 
Metals: 
SC 52 94 
Ferroalloys...-........- 156 248 
Pig iron, and ingot steel. 384,872 28,842 
Powder 10 ...... 
Semimanufactures. ..... 47,622 41,856 
Lead: 
Oxide s 231 889 
Metal, unalloyed, unwrought. 821 1,110 
Manganese, oxides.............- 17 18 
ercury....... 76-pound flasks.. 28 11 
Nickel, metal, including alloys 4 6 
Silver, "metal, including alloys 
troy ounces.. 868 482 
Tin, metal, unwrought, including 
alloys 2 long tons 31 29 
Zinc: 
Lithopone................. 254 274 
Metal, unalioved unwrought 
and semimanufactures 1,058 881 
Other, metals not further 
designated____.....-......-.- 80 29 
NONMETALS 
Abrasives, natural, n.e.8........- 81 125 
e ds me etus 11 (4) 
Arsen ic 61 7 
Asbes tos 1,381 1,094 
Barite and witherite 8 4 
Boron materials, oxide and acid.. 42 36 
enn ud nuse 80 


Commodity 1966 1967 
NONMETALS— Continued 
Clays and clay products (includ- 
ing all refractory brick): 
Crude clays: 
Bentonite.............. 31 
Kaolin (china clay) 1,614 1,644 
Products: Refractory aa 
and similar products. ..... r 283 892 
Cryolite...........-......-...--. 2 8 
Diatomite, and other infusorial 
Sr ³o·AA c N EEEE 305 310 
Feldspar-—wf lll 1 
Fertilizer materials: Manufactured: 
Nitrogenous................ 8,484 1,350 
Phosphatic— r 88, 725 80, 474 
Fluorspar Lane at ue Eu E E 185 100 
Graphite, natural..............- 8 7 
Sa paum and plaster............. 19,488 19,595 
1öÜ/êůͥĩ„/ x E, 2 2 
! ⁵ĩͤ sat r 50, 936 50,867 
Sodium and potassium com- 
MNOS pio iss occ ecw se cesses 14,752 10,684 
/ AAA ders na ,420 10,212 
MINERAL FUELS 
AND RELATED MATERIALS 
Asphalt and bitumen, natural.... 84 21 
Carbon black 1,580 1,058 
Coil all grades, including 
D I-A E el oassekies 14,286 18,061 
Coke and semicoke.............. 1,95 ,150 
Petroleum: 
Crude 


thousand 42-gallon barrels.. 
Refinery products: 


Gasoline 

thousand 42-gallon barrels.. 19 87 
erosine do 57 87 
Distillate fuel oil. do 75 71 
Residual fuel oil. do 676 114 
Lubrieants ...-. do r 82 71 

Min jelly and 
8 0 —— 554 386 
. do 77 1,146 


Other 
Mineral tar and other coal 
petroleum or gas derived crude 
chemi 


t Revised. 
1 Less than 34 unit. 


Source: Banco de la Repüblíca Oriental del Uruguay, Departamento de Investigaciones Económicas 


Importaciones Cumplidas. 1966 and 1967, Cuadro 2 


plans to produce fertilizers in the country. 
A plant site was acquired west of Monte- 
video on the Plate River. 

Alternatives were being evaluated re- 
garding investment level, product mix, and 
possible sources of materials to be imported. 


Mineral Fuels.—Petroleum.—Early in 
the year, Uruguay invited firms to bid on 
offshore leases for oil along most of the 
country’s coast. As ANCAP, the Govern- 
ment petroleum organization, alone has 
the rights to explore for petroleum, any 
successful bidder would have to make con- 
tracts with that body. About 80,000 square 
kilometers are open to bidding. 


General terms required by contracts 
were suggested and covered the amount of 
time to be allowed for prospecting, reduc- 
tion of lease area as prospecting progresses, 
and division of profits with ANCAP. The 
division of profits was not firmly fixed, but 
will presumably be negotiated after produc- 
tion is found. 

At yearend, five firms had bid to supply 
up to 1 million cubic meters (6 million 
barrels) of crude oil to be delivered to the 
ANCAP refinery over a period of 4 years; 
supply for a fifth year was optional. 
ANCAP also called for a financial assist- 
ance loan of $7 million from the successful 


bidder. 
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ALBANIA 


The Albanian minerals industry produced 
in 1968 chromite, copper, iron-nickel ore, 
cement, lignite, petroleum, bitumen, and 
fertilizers. While actual production figures 
were not avallable for 1968, it was re- 
ported that production goals were ex- 
ceeded. for most mineral products. 

Aid by mainland China was significant 
in the Albanian economy. Credits by main- 


land China were estimated to be about 
18 percent of Albania's national income 
in 1968. The Elbasan ironworks and the 
Cerrik petroleum refinery were the major 
projects made possible by this aid. 


1 Foreign mineral specialist, Division of Inter- 
national Activities. 


Table 1.—Albania: Production of selected mineral commodities 


(Metric tons unless otherwise specified) ' 


1964 1965 1966 1967 1968 » 
METALS 
CULTO UO MOON cae ean Peta at eee tee S r 806,822 : 810,773 r 301,674 rv 326, 872 NA 
pper: 
Ore, gross weight. r 144, 6738  Á7219,988 *228,186 267, 245 NA 
i ß ; : r 4,831 r 4,831 6,000 
Iron-nickel ore r 850,741  Á 7395,718 395,718 1404, 507 NA 
NONMETALS 
/%]§Üͤͤ1Q . See EL Ses r 127,161 .7184,061 1 138,560 1 220,486 NA 
MINERAL FUELS AND RELATED MATERIALS 
Coal (ligniteo ))) r 291,626 v 331,161 392,747 1484, 419 NA 
Petroleum: 
ü. ³ðV⁴/ r 763,728 r 825,245 r 890,398 988, 123 NA 
Refinery products: l 
Gasoline r 52, 255 r 44,467 r 43,478 44,961 NA 
Sl E E AE r 80,467 r 78,225 r 95,785 * 104,905 NA 
Diesel iI... r 2,839 NA NA NA NA 
%%//f/ö§é«ê— ᷣ . ĩͤ . 8 r 341,068 r 384, 468 1 449,087 * 539,865 NA 
TOG occa cL dde r 476,129 *6507,155 588,800 * 689,781 NA 
Electric power..... thousand kilowatt hours.. ' 288,299  :341,271 *482,401 * 587,693 NA 
r Revised. P Preliminary. NA Not available 


Source: Vjetari Statistikor iR.P.Sh. 1967 dhe 1968 (Statistical Yearbook of the Peoples 5 of Albania 


for 1967-68). Tirana, Albania, 151 pp. Production figures for 1965-66 were compil 
figures given for each year respectively. 


duction figures and the rate of grow 


by using the 1960 pro- 
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Table 2.—Albania: Trade of selected 
mineral commodities 


(Thousand metric tons unless otherwise specified) 


Commodity 1966 1967 
EXPORTS 
METALS 
Chromite. ................-.-....- 309 323 
Copper, blister tons.. 2,214 2,082 
Cathods..............- do.... 8 775 
Iron- nickel ore 373 392 
NONMETALS 
Bitumen (natural asphalt) 28 27 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum: 
dé 425 Go Sct cdc eeese oes 258 166 
Bituminous flux.............. 248 333 
IMPORTS 
METALS 
Iron and steel: 
Pig on 4 4 
Steel, ingots.................. 7 10 
Semimanufactures 
IDG so sie 2 8 13 26 
e ot cae eos 24 41 
/// AAA aee cms 37 
Zinc oxide tons 144 120 
NONMETALS 
Cement 22: oc oo ec eee ce Seeks. 22 17 
Fertilizers, manufactured 30 67 


Sulfuric acid.................- tons.. 2,055 468 


MATERIALS 
;ö§ö;— 24 26 


Source: Vietari Statistikor i R. P. Sh. 1967 dhe 1968 
Statistical Yearbook of the Peoples Republic of 
Ibania for 1967-68) Tirana, Albania, 151 pp. 


TRADE 


Trade statistics for the years 1966-67 
show that exports increased moderately for 
most commodities, except for blister copper 
and petroleum. Blister copper export de- 
creased in favor of copper cathodes and 
the export of crude oil also decreased in 
favor of refined products, mainly bitumi- 
nous flux. Albanian chromium ore is ex- 
ported normally to OECD (Organization 
for Economic Co-Operation and Develop- 
ment) countries. A trade agreement signed 
with France provides for imports of sheet 
metal, construction steel, and equipment 
for the petroleum and the metallurgical 
industry, in exchange for agricultural 
products. A trade agreement signed with 
Austria provides for the export of 100,000 


tons of iron-nickel ore, 10,000 tons of 
chromium ores, and smaller quantities of 
blister and cathode copper. The import 
of $100,000 worth of mining equipment 
is also part of the deal. 


COMMODITY REVIEW 


Metals.—Production of chromite re- 
portedly exceeded goals set in 1968 for 
the Batér-Martanesh mine and the Fitorjé 
chromium enterprise. New ore reserves 
were discovered at the deposits of Bulqizë, 
Batér, Thekna, Lugje, and Gjat; new de- 
posits were found in Bulqizé, Tropojé, and 
Sebenik. The production of the Gjegjan 
copper mines and the Rubjik smelter ex- 
ceeded production goals set for 1968. 
Construction was started on a copper ore 
concentrator in the Bulqizé mining center, 
with the assistance of mainland China. 

A special treaty was signed in Peking 
at yearend obtaining mainland China's 
assistance in building a new ironworks at 
Elbasan, which will employ 8,000 workers. 
In the new Elbasan ferroalloy works 
800,000 tons of ferronickel will be proc- 
essed each year. 


Nonmetals.—The year 1968 marked the 
beginning of cement exports from Albania, 
as production exceeded demand for the 
first time. 


Mineral Fuels.—New coal deposits have 
been found in the districts of Krrabé, 
Memaliaj, Manzi, and Mborje-Drenove 
and at Valas, where a plus 210,000-ton- 
per-year mine was being developed, with 
the help of mainland China. A coal-wash- 
ing plant was being built at Tirana, also 
with the help of mainland China. 

In September 1968 the Cerrik petro- 
leum refinery was commissioned, designed, 
and equipped by mainland China and 
built and operated by Albanians. The re- 
finery is designed for a capacity of 1 mil- 
lion tons of petroleum products per year. 

Power.—The Fier thermal powerplant 
with a designed capacity of 100 megawatts 
was under construction and will be com- 
missioned in 1969. 


DENMARK (INCLUDING GREENLAND) 


DENMARK 
As in past years, Denmark remained a 
modest producer of mineral commodities 
during 1968. Nonmetallic construction 


materials, lignite, and bog iron ore were 
produced from domestic mineral resources 
while the production of manufactured 
fertilizers and petroleum refinery products 


THE MINERAL INDUSTRY OF OTHER EUROPEAN COUNTRIES 


was based on imported raw materials. The 
output of the latter two groups of com- 
modities (about 800,000 metric tons of 
fertilizers and 50 million barrels of petro- 
leum refinery products) constituted the 
largest proportion of the country's mineral 
production by a wide margin. 

The mineral industry contributed only 
about 1 percent to Denmark's gross national 
product (GNP) during 1968 and employed 
about 3,500 persons. Foreign trade statis- 
tics for minerals and related commodities 
for 1967, the most recent year for which 
complete data are available, indicated a 
4.3-percent growth in mineral commodity 
exports, and a 2.2-percent growth in min- 
eral commodity imports, by value, as shown 
in the following tabulation: 
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Value (million dollars) Mineral 


com- 
modi- 
Mineral Total ties’ 
commodity commodity share of 
trade trade total 
(percent) 
Exports 
19666 92. 8 2,401.9 8.9 
19677 96.8 2,473.8 3.9 
Imports: 
1966_...--.. 658.2 2,990.0 22.0 
961... 5: 673.2 8,188.9 21.5 
Trade balance: 
966.......- —b65.4 —8b88.1 XX 
1967 —576.4 — 660.1 XX 


XX Not applicable. 


The principal importers of Denmark's 
mineral commodities, expressed in dollar 
values, were Sweden—$29.2 million; West 
Germany—$19.4 million; and Norway— 
$17.5 million. 


Table 3.—Denmark: Production of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 v 
METALS 
Iron and steel: 
Iron ore (less than 42 percent iron) ..thousand tons 90 65 55 57 * 55 
JJ)ôÜô;—O(ĩ᷑06!uͥ y 8 do 72 75 82 75 75 
Steel ingots and castings. .................. do 396 412 405 397 419 
Steel semimanufactures do- 347 360 * 878 * 410 452 
Lead, primar /h eee ee 9,000 10,600 10,100 9,900 9,700 
NONMETALS 
Cement, hydraulic...................- thousand tons 1,898 2,000 2,100 2,200 2,070 
) ee ct S DR EUER MR «35,000 35,000 32,000 35,000 34, 000 
Clays: Kaolin 
e x T PR 8, 000 6,847 15,000 15,000 15, 000 
f c ausi quem cedes NA 2,500 8,000 8,000 23,000 
Diatomaceous materials: 
Distemiie -2 thousand tons 19 13 10 20 NA 
Nr; ⁰ eed do 191 218 208 200 NA 
Fertilizers: 
Manufactured: Phosphatic, other, P20; content. .... 48,205 48,496 50,000 755,000 65,000 
Mixed, and unspecified, gross weight 716,760 756,518 715,500 *715,000 * 718,000 
Quicklime See le CLE ũ ] LU LL AE LEE 159,284 162,667 150,000 190,000 *190,000 
Agricultural 2.2 . . esas 870,000 410,000 275,000 290,000 «280,000 
% ee ere ee h. m iussi ce 25,000 100,000 150,000 
Stone, sand and gravel: 
Dimension stone, granite: 
Total quarry production.....................- 914,487 699,692 700, 000 NA NA 
Dimension stone, rough and finished........... 88,2835 84,118 NA NA NA 
Crushed and broken limestone and other calcareous 
thousand tons NA NA 9,500 NA NA 
Gravel................... thousand cubic meters 8,600 4,200 5,300 5,000 NA 
MINERAL FUELS AND RELATED MATERIALS 
8815 lignite onlßÿj -------------0--- thousand tons 2,195 2,128 1,982 ¢1,900 e 700 
all ty COEM T do.... 424 329 317 268 221 
rod Pon yp lignite briquets only)) do- 66 24 50 27 22 
Petroleum refinery products: 
Gasoline, all kinds thousand 42-gallon barrels 4,998 5,719 6,529 9,458 9,578 
Kerosine and jet fuel «„ do 480 646 916 966 1,467 
Distillate fuel oil......................-..- do 5,405 6,899 8,501 18,250 14,195 
TODA e! eexbeseeronE do- 9,678 11,380 14,876 19,502 21,761 
Ligu uefied petroleum gases do 951 1,083 1,280 1,582 1,715 
ricants including greases...............- Oso 7 N NA NA NA 
9 /%/)ĩͤĩ§?;[w 8 do 157 160 280 899 647 
%%ͤé ] ß ⁰m;.; vy. rid EE do- 1,879 2,159 2,805 2,618 702 
m cM do.... 28,000 28,046 35,187 47,765 50, 065 
eases fuel and losses do.... 718 489 664 N NA 


e Estimate. P Preliminary. 
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The principal sources of mineral com- 
modities imported by Denmark were West 
Germany—$106.8 million; United King- 
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dom—$91.6 million; Sweden—$65.9 mil- 
lion; and Norway—$45.4 million. 


Table 4.—Denmark: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
METALS 
Aluminum: 
Oxide and hydroxide !................ 85 114 United Kingdom 72; New Zealand 16. 
Metal, including alloys: 
Unwrought, including scrap........ 8,768 1,854 Sweden 1,182; SUL ee 421. 
Semimanufactures. ..............- 1,169 1,496 Sweden 338; West pote Ed 169 
Antimony, metal, including alloy 6 15 Trinidad and Tobago 7. 
hromium, metal, including alloys.......... 228 
Copper, metal, including alloys: 
SOI8D .el-scececed w ce ees 8,548 4,881 West Germany 2,182; Belgium- 
Luxembourg 1,796. 
Unstrut: 766 494 West Germany 184; Sweden 189. 
Semimanufactures.............-.....- 1,878 2,026 United Kingdom 545; West Germany 805; 
Sweden 245. 
Iron and steel: 
Ore and concentrate.................. 26,169 27,607 wat Germany 11,461; United Kingdom 
Roasted pyrits 88,188 88,290 West Germany 61,868. 
e o 
Pig Ton n ferroalloys and similar 89,878 63,159 Sweden 24,146; Norway 15,722. 
materia 
Steel, primary form 8,136 2,446 Norway 2,846. 
——————————— — 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 31, 820 58, 609 ME aaa 80,206; United Kingdom 
tions. 
Universals, plates and sheets... 105,462 109,871 Sweden 47,177; Norway 27,465. 
Tubes, pipes, and fittings...... i ,678 Sweden 4, 541; Poland 1 196. 
Castings and forgings, rough... 4,692 8,800 Sweden 1 ,397. 
Other. o ordone ccc ee 2E ERES 546 27,986 West Germany 25,426. 
Total semimanufactures 151,685 208,944 
Lead, metal, including scrap: 
Unwrought, including scrap............ 5, 785 5,677 Norway 2,781. 
Semimanufactures.-.........-....---.-- 146 40 Greece 8; Norway 7; Ethiopia 7. 
Magnesium metal, including alloys, all forms 48 United States 43; West Germany 5. 
Manganese oxide sss 110 262 NA. 
Nickel metal, including alloys, serap and 428 249 United Kingdom 64; West Germany 61. 
„5 mimanufactures, 
ver: 
Waste and sweepings.value, thousands.. $1,275 $1,415 Unitra Kingdom $480; West Germany 
Metal, including alloys, semi- do $81 $149 "West Germany $54; United Kingdom $47. 
manufactures. 
Tin metal, including alloys: 
Unwrought, including scrap..long tons 824 1,077 Hun 250; Italy 124. 
Semimanufactures.............- do 27 49 Sw 
5 Hierdle rae 48 158 United Kingdom 53; Iran 30. 
inc: 
e . . ecce 20 West Germany 11: Iceland 8. 
Metal, including alloys: 
Serap, including Pie powder (dust) 2, 096 3,261 West Germany 1, 416; Norway 511. 
T Unwrought and semimanufactures. . 402 455 Netherlands 69; Norway 48. 
er: 
Ash and residue containing nonferrous 5,010 4,359 Belgium- Luxembourg 1,509. 
metals. 
Oxides, hydroxides and peroxides of 15 10 Iran 7. 
metals, n.e.s: 
Base metals, including alloys, all forms, r 29 20 West Germany 17. 
n.e.8 
NONMETALS 
Gr 9 etas au RE 202,880 111,888 Sweden 20,165; Australia 5,147. 
Chülk- 2c ꝛ d y ß EE D E 23,347 23,884 West Germany 9,009; Norway 2, 575. 
Clay no clay products (including all refrac- 
tory bric 
Crude clays, n. es —€—— 3,658 4,947 Finland 2,589; Sweden 1,447. 
ucts: 
Refractory wd 50,375 43, 776 ui Kingdom 9,101; West Germany 
Nonrefractory...-.....----------- 142,067 123, 866 West Germany 85,507; Norway 24,611. 


See footnotes at end of table. 
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Table 4.—Denmark: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
NONMETALS—Continued 
Cryolite and chiolite 9 26,500 28,291 NA. 
Diamond: 
Gem, not set or strung value, thousands. $27 $44 Belgium-Luxembourg $32; Sweden $9. 
Industrial. . cerece ewes NA $6 All to Sweden. 
Diatomite and other infusorial earths. ...... 102,399 106,821 cr ad 50,536; United Kingdom 
1 materials (manufactured, all types). 62,747 17,813 Poland 10, 060. 
SOEUR ome eth eel ae 20,051 25,866 Sweden 13, 610; Norway 10,644. 
Pigments, mineral, including processed iron 15 80 Finland 29; Costa Rica 18. 
oxide. 
Salt e NUNC SN 18,485 13,008 Sweden 7,325; Norway 3, 384. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked - 79,111 NA NA. 
r cies ss 2,125 2,100 Norway 1,194; Sweden 576. 
Gravel and crushed rock. thousand tons 2,12 1,899 West Germany 1,859. 
Limestone (except dimension) 77,722 101,146 Sweden 51,355; West Germany 36,784. 
Quartz and quartzite 14,480 10,853 West Germany 10,815 
Sand, except metal bearing 187,891 129,360 Sweden 102,268. 
Sulfuric acid................ ~~~ eee 2,828 125 All to Iceland. 
Other nonmetals, n.e.8...................- 1,564 2,351 West Germany 1,251; Sweden 694. 
Slag, dross and similar waste, not metal- 
g: 
From iron and steel manufacture 7,400 5,254 All to West Germany. 
Slag and ash, n. e.. 81,778 64,464 Do. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 1,576 1,042 Finaland 799; Iceland 187. 
Carbon black 8 120 Norway 48; Sweden 41. 
Coke and semicoke. ....................-- 50,695 72,807 Sweden 29,112; Norway 28, et 
Gas, hydrocarbon, liquefied. thousand tons 1 17 Sweden 6; "United Kingdom 
Peat, including peat briquets and litter 6,8283 4,661 West Germany 8,134; cited ‘States 910. 
Petroleum, refinery products: 
Gasoline thousand tons 326 292 Sweden 239; Norway 27. 
Kerosine and jet fuel do 25 14 Norway 9; Sweden 4. 
Distillate fuel oil..............- do.... 338 872 Sweden 358. 
Residual fuel oil... do 88 118 Sweden 54; Unitd Kingdom 87. 
Lubricants... ...............-.- do.... 18 17 Norway 18; Sweden 2 
OA 88 o. 3 16 Norway 8. 
Mineral tar and other coal, petroleum or gas 10,546 18,693 Netherlands 16,782. 


derived crude chemicals. 


* Estimate. r Revised. 
1 Including synthetic corundum. 


NA Not available. 


2 Including 5 and grit, sponge, or powder of iron or steel. 


3 Including t 


ose of magnesite, diatomite and other refractory materials. 


Table 5.—Denmark: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
dud METALS 
Oxide and hydroxide !................ 1,836 2,471 United Kingdom 1,955; Sweden 1,428. 
Metal, including alloys: 
S8 e ato d 8 1,091 618 Sweden 402; Norway 170. 
Unwrought.....................- 6,281 9,073 Norway 6,206; Canada 1,681. 
Semimanufacturees 14,699 17,091 Sweden 8,810; West Germany 2,637; 
Switzerland 2,497. 
Antimony, metal including alloys, all forms. . 148 120 Mainland China 105. 
Cadmium, metal includin alloys, all forms 15 21 Belgium- Luxembourg 12. 
Chromium, oxide and hydroxide - 880 441 United Kingdom 126; France 107. 
Cobalt, metal including alloys, all forms 20 22 Belgium- Luxembourg 15. 
Copper: : Metal, including alloys: 
nwrought, including scrap...........- 4,400 4,172 5 1,864; West 
ermany 
Semimanufactures...................- 21,188 22,578 Sweden 8 355: West Germany 4,982. 


See footnotes at end of table. 
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Table 5.—Denmark: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
METALS— Continued 
Iron and steel: 
Ore and concentrate 1,932 1,234 Sweden 964; Norway 250. 
Hd ORAA Ir 2. oco era RE NES 10,261 6,408 Norway 6, 108. 
etal: 
e seeds E 592 608 Sweden 508. 
Pig iron, including cast iron 95,6783 82,805 U.S. S. R. 11,295; East Germany 9,458. 
Ferroalloy sss 9, 165 9,697 Norway 8 A12. 
Steel, primary forms 49,782 91,788 Norway 49, 151; Sweden 15,419. 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 882,489 347,429 aor iE 55,826; Sweden 
tions. 
Universals, plates and sheets... 445,351 460, 550 West Germany 112,076; Sweden 82,995. 
Hoop and strip - 64,236 62,925 Belgium-Luxembourg 29, 697; West 
Germany 16,489. 
Rails and accessories 18,191 21,588 France 10, 810; Sweden 5,108. 
NN ·˙ cece eee 10,102 9,548 vee Germany 2,898; Belgium-Luxem- 
Tubes, pipes, fittings—- 119,468 187,726 E West Germany 62,414; United Kingdom 
Casting’ ns 151 87 Italy ^59. West Germany 21. 
— Total semimanufactures..... 989,988 1,039,843 
Oxid 245 Sete ·⁰ w A 1,249 961 West Germany 370; Sweden 221. 
Metal, including alloys: 
S ³· eddie ue 5,797 7,950 Norway 8,845; Hungary 2,610. 
Unwrought.....................- 14,850 11,348 Sweden 4,815; Australia 2,847. 
Semimanufactures...............- 584 681 West Germany 835; United Kingdom 116. 
5 metal, including alloys, all forms. 88 159 Norway 127; Italy 14 14. 
anganese: 
re and concentrate 8,188 8,654 Mainland China 2,281; Indis 2,050. 
%]]. ³¹¹¹ ² n 1, 724 1,566 Japan 720; Netherlands 891 
Mercury 76-pound flasks... 609 522 Italy 204; ‘Sweden 145. 
wally enum metal, including kilograms.. 1,000 2,000 United States 1,000. 
rope all forms. 
Ore and matte 41 26 United Kingdom 16; United States 10. 
Metal, including alloys: 
Unwrought, including scrap........ 85 78 United States 67. 
Semimanufactur es 805 527 United Kingdom 150; Sweden 182. 
Platinum-group metals and silver, including 
alloys all forms: 
Platinum-group—— value, thousands 337 3408 NA. 
NVGR co feet eee ee cos do.... $4,797 35,404 United States $2,279; West Germany 
Tin, metal, including alloys: 
Sö§Ü̃ õõ A long tons 93 811 Australia 162; Netherlands 56. 
Unwrou gh do 1,042 1,096 Thailand 250; mainland China 245. 
Semimanufactur ess do- 9 98 United Kingdom 60. 
Titanium, oxide s 5, 949 5,954 United Kingdom 1,575; Norway 1,866. 
. metal, including alloys.kilograms. . 7,000 2,000 Sweden 1,500. 
inc: 
Oxide. 32 2456645202 Quum  Dderci ed 1,556 1,696 West Germany 745; Belgium-Luxem- 
bourg 255. 
Metal, including alloys: 
Blue powder, including scrap....... 458 809 Norway 236; United Kingdom 60. 
Unwrou ght 9, 869 7,757 Norway 2,592; Netherlands 1, 779. 
Semimanufactur ess 6, 256 7, 4183 Poland 2, 481: Belgium- Luxembourg 
Other: 
Ore and concentrate of base metals, 28 19 Finland 5. 
n. e. s. 
Ash and residue containing nonfer- 2,467 1,021 Sweden 669; West Germany 196. 
rous metals. 
Metals, including pyrophoric alloys. 5 5 United States 2; Austria 2. 
NONMETALS 
Abrasives, natural, n.e.s.: 
ice, emery, natural corundum, etc. . 5,027 5,559 West Germany 1,788; Italy 3,199. 
Dust and powder of value, thousands $24 $24 Belgium-Luxembourg $19. 
precious and semiprecious stones in- 
cluding synthetic. 
Asbest xw DEMEURE MEE 20,768 23,498 


See footnotes at end of table. 


S 9,880; Republic of South Africa 


THE MINERAL INDUSTRY OF OTHER EUROPEAN COUNTRIES 


879 


Table 5.—Denmark: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS— Continued 


Barite and witherite.............. ....... 
Boron materials: 
Crude natural borates................- 
Oxides and acid...................... 


Clay Sy and. day products (including all refrac- 
ric 
rude clays, kaolin and other clays..... 


Products: 
hi ied (including nonclay 


Nonrefractory..................-- 
Diamond, gem, not set value, thousands 
or strung. 
Diatomite and other infusorial earths. ...... 
Feldspar. -2.2-0 Eu ir 
Fertilizer materials: 
Crude: 


Potash salt 
Manufactured: 

Nitrogenoun s 

Phosphatic, including Thomas slag.. 


Fluorp aaa -2-0 MMMŅMMM 
Graphite, naturallkk’““„ñ 
Gypsum and plaster s 
Lime 


Erude, including splittings and waste 
Worked, including agglomerated split- 


Iron oxides, processed ................- 
Precious and semi- value, thousands. . 
precious stone, except diamond. 

ite 


Stone, sand, and gravel: 
Dimension stone: 
Crude and partly worked: 
5 (including marble) . 
Other M gneiss, etc.).... 
Worked, all types 
Dolomite, chiefly T refractory grade 
Gravel and erushed rock 
Limestone (except dimension) 
Quartz and quartzite..........-......- 
Sand, excluding metal bearing 


Sulfur: 
Elemental, all form 


Sulfur dioxide and sulfuric acid - 
Tale, steatite, soapstone, and pyrophyllite 
Other nonmetals, n. ess 
Slag, dross and similar waste, not metal 

bearing. 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.............. 
Carbon black................... 2. sl Scl 


Coal and briquets: 
Anthracite and thousand tons 
bituminous coal, including briquets. 
Lignite and lignite briquets. ..........- 


See footnotes at end of table. 


1966 1967 


1,318 1,260 
108 120 
2,927 9,170 
633 697 
72,228 61,218 
27,777 29,684 
38,915 47,786 
$1,358 $1,853 
2,890 2,581 
6,255 4,817 
18,275 18,820 
806,000 280,859 
700 1,021 
450,858 323, 255 
42,964 24, 172 
222,081 245,428 
r 1,695 1,704 
410 288 
95,617 108,683 
1,827 1,320 
5, 554 4,127 
805 84. 

51 68 

824 294 
8,197 4,234 
$502 $606 
180,161 113,363 
241,856 148,768 
r 12,087 11,705 
9,557 11,833 
41,259 38,826 
28,696 28,377 
19, 596 21, 594 
272,699 380, 514 
36,277 45,604 
29, 55 25,329 


10,404 6,478 


8,508 9,552 
13,755 14, 061 
18,518 24, 783 
26,655 28,495 

1,430 1,407 

2,087 2,985 

8,681. 3,681 

185,689 105,506 


Principal sources, 1967 


West Germany 722; Italy 600. 


United States 808; Turkey 400. 
France 63; United States 28. 
West Germany 1,609. 

West Germany 263; Sweden 96. 


United Kingdom 41,055; Czechoslovakia 


252. 


West Germany 10, 316; Austria 5,574. 


West Germany 23,045; Sweden 7,889. 
Belg jum: Luxembourg $542; Switzerland 


$348. 
United States 2,058. 
Norway 4,135. 


All from Chile. 
Morocco 204,715; U.S.S.R. 41,402. 
All from West Germany. 


Norway 271,940 
Netherlands 12, 722; West Germany 


West 83 167,789; East Germany 
37,989 


West Germany 717; mainland China 537. 
Norway 128; West Germany 116. 

Poland 98, 046; West Germany 9, 401. 
bu Germany 1,119; United Kingdom 


18 
Austria 2,155; mainland China 908. 


Norway 108; Mozambique 89. 
West Germany 43. 


Cyprus 186; West Germany 101. 
West Germany 3,677. 
Japan $331; Switzerland $196. 


Spain 80,668; Norway 32,694. 
est Germany 88,8165. 


Sweden 6,880; Norway 2,269. 
Norway 6,804; Sweden 2,911. 

Sweden 34, 069. 

Sweden 13 247; Portugal 10, 122. 
Norway 13, 167; West Germany 3,068. 
Sweden 807,183; Norway 65,0465. 
Sweden 86,979; Poland 4,927. 

Sweden 21,537; Norway 3,267. 
ii 56,486; Sweden 


West Germany 2,058; United States 
2,083 


Sweden 8,787; Norway 2,947. 
Norway 10,810; Sweden 2,465. 

West Germany 19,261; Sweden 3,425. 
United Kingdom 20,951. 


United States 1,079. 
United Kingdom 1,000; West Germany 


Poland 8,046. 
East Germany 105,311. 
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Table 5.—Denmark: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 
MINERAL FUELS AND RELATED MATERIALS 
— Continued 
Coke and semicoke......... thousand tons 882 
Gas, hydrocarbon, liquefied.......... 0.-.- 9 
Peat, including peat briquets and litter...... 8,184 
Petroleum: 
Crude and partly thousand tons 4,671 
refined. 
Refinery products: 
asoline____._..-.-.-.._-- do.... 
Kerosine and jet fuel do.... 422 
Distillate fuel oil do 
Residual fuel oil............ do 
Lubri cant do 
Other bituminous mixtures do 228 
n. e. s. 
fl! c ecd eeus do 
r Revised. NA Not available. 


1 Not including synthetic corundum. 


r 7,864 


1967 Principal sources, 1967 


596 West Germany 298; U.S.S.R. 155. 
78 West Germany 70. 
Sweden 7,118. 


Burst 1,837; Libya 1,685; Saudi Arabia 


797 United Kingdom 271; Bahrain 110. 
416 Italy 89; Netherlands 39. 
United Kingdom 987; Italy 370. 
United Kingdom 924; U.S.S.R. 514. 
91 United Kingdom 40; Netherlands 9. 
240 West Germany 73; Netherlands 
Antilles 68. 


2 Including spiegeleisen, grit, sponge and powder of iron and steel. 


Including wire rod. 


There were few significant developments 
in the mineral industry of Denmark dur- 
ing 1968. Although there was no domestic 
production of crude oil, the petroleum in- 
dustry (exploration and refining) remained 
the focal point of the mineral industry. 
The Dansk Underground Consortium 
(DUC), which holds a concession cover- 
ing Denmark and its Continental Shelf, 
abandoned three nonproductive offshore 
wells. The wells were drilled by a self- 
elevating offshore drilling rig capable of 
drilling up to 16,000 feet. DUC is owned 
by A. P. Moeller (40 percent) and Shell, 
Gulf, and Amoseas (60 percent). 

Three petroleum refineries, with a total 
capacity of 168,000 barrels per day, were 
operational in Denmark during 1968. 
After the expansion of the Gulf refinery at 
Stigsnaes was completed in 1968, it be- 
came the largest petroleum refinery in the 
country with a capacity of 70,000 barrels 
per day. 

Two corporations operated five plants 
with 18 rotary, wet kilns for the produc- 
tion of cement. During 1968, expansion 
was underway which should raise the 
country’s cement capacity to 2.6 million 
tons per year. 


GREENLAND 


Greenland, Denmark's largest overseas 
possession, had no significant mineral pro- 


duction during 1968. Some output of 
cryolite (67,000 tons) and marble, monu- 
mental stone, and coal (27,000 tons) was 
recorded. However, various groups were 
active in mineral exploration and land 
acquisition during the year, generally on 
the western coast. 

The fact that a part of Greenland appar- 
ently hàs geological characteristics similar 
to the oilfields of the Canadian Arctic has 
created interest on the part of some oil 
companies. About 13 companies have ap- 
plied for concessions. The Ponderay Polar 
Co., a Danish registered firm, acquired 
exploration rights for all territory north 
of latitude 74? north. United States and 
Canadian interests are apparently involved 
in the capitalization of the Ponderay Polar 
Co. Tenneco Oil and Compagnie Frangaise 
de Pétroles were the two largest companies 
interested in exploring for oil on the Con- 
tinental Shelf off the Greenland west 
coast. 

Various companies, including Reury 
Mines of Canada, and Vestgrou Mines, a 
Cominco subsidiary, were exploring for 
chromite, lead, and zinc. Supposedly, 
chromite deposits were located between 
Godthaab and Frederkshaab on the south- 
west coast, and lead and zinc deposits near 
Marmorilik fjord on the west coast. The 
future of both areas was uncertain as both 
projects were in the exploration stage. 
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ICELAND 


During 1968 Iceland remained depend- 
ent upon imports to satisfy practically all 
its requirements. Domestic output was 
limited to minor quantities of foundry 


Value (million dollars) Mineral 
— COM- 
modi- 
Mineral Total ties’ 


commodity commodity share of 


products, fertilizer materials, and a few trade trade total 
industrial nonmetalics. The minerals in- (percent) 
dustry contributed less than 1 percent to S 

e xports: 
the gross national product. Consequently 54966. 0.2 ve ne 
employment in the mineral industry was 19885 -_---- 2 97.0 2 
very small during 1968 as it j t. apr 

ry s uring as it was in pas 1966........ 22.9 159.0 14.4 
years. Iceland's 1967 (latest year for which j Pd 3 23.8 163.4 14.6 
complete data are available) mineral com- 496664 227 138.2 XX 
modity imports were valued at $23.8 1967 sussa —23.6 —66.4 XX 
million and the value of exports amounted 
to $200,000. The following tabulation XX Not applicable. 
shows the relationship of mineral trade to 
total balance: 

Table 6.—Iceland: Production of selected mineral commodities 
(Metric tons unless otherwise specified) 

Commodity 1964 1965 1966 1967 1968 
Sewennd a 108, 100 114, 100 114, 600 115,904 »108, 000 
Fertilizer materials: 

Gross weight e 20,100 e 19,500 22, 7385 23,900 e 24,000 
Nitrogen content 6,700 6,500 7,500 7,900 e 8,000 
Limestone, (shell sand) cubic meters.. * 130,000 142,000 130,300 120,000 » 130, 000 
f! ⁰˙ͥw oues esae nuc EE 10,000 e 10,000 e 10,000 e 10,000 NA 
Sand and gravel............ thousand tons NA N NA 8,770 4,000 

Estimate. NA Not available. 


Mineral fuels constituted the largest part 
of expenditures on mineral imports during 
1967 and accounted for 20.1 percent of 
total minerals imports. Liquid fuels were 
99 percent of the total value of imported 
mineral fuel. The U.S. S. R. and United 
Kingdom were the principal suppliers. 

The construction of the aluminum 
smelter continued at Hafnarfjodur. The 
smelter will start production in mid- 1969 
with an initial capacity of 30, 000 tons of 
metal per year. Capacity will be increased 
by another 30, 000 tons in 1972. The plant 
is owned by Icelandic Aluminum Co. Ltd. 
(Isal), a wholly owned subsidiary of Swiss 
Aluminium Ltd. 


In addition the Government was appar- 
ently making preliminary contracts for the 
construction of a second aluminum smelter 
in the country. Át yearend details of these 
contacts were not made public. 


A diatomite plant with a capacity of 
12,000 tons per year went onstream in 
July 1968. The company which operates 
the plant is jointly owned by the Govern- 
ment of Iceland (51 percent) and by the 
Johns-Manville Corporation (42 percent) 
of the United States. The management was 
contemplating the expansion of production 
to 24,000 tons of diatomite per year. 
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Table 7.—Iceland: Selected mineral commodity trade 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destination or sources, 1967 
EXPORTS 
Scrap, all kinds 1,748 1,232 NA. 
IMPORTS 
METALS 

Aluminum and alloys unwrought and semi- 482 884 West Germany 88; Norway 64. 

manufactures. 

Copper and alloys, unwrought and semiman- 236 235 West Germany 68. 

ufactures. 
Iron and steel; semimanufactures: 
Bars, rods, angles, shapes, sections 13,199 18,125 Czechoslovakia 2,814; Belgium- 
Luxembourg 2,290. 
Universals; plates and sheets 10,268 9,252 Belgium-Luxembourg 2,985; West 
Germany 1,719. 
Hoop and strip 675 749 NA. 
Tubes, pipes and fittings. .............- 4,658 4,428 West Germany 1,458. 
Pene and alloys, unwrought and semimanu- 304 267 NA. 
actures 
Silver and platinum, value, thousands. $118 NA. 
all forms. 
NONMETALS 

, ĩ³ĩ·˙ü¹ AAA 43,948 43,189 Spain 82,087. 

Clay produeſtſrt,t aa e CEDE 8,645 Denmark 5,856. 
Refractory........-.-..--._..-------- 478 1,611 United Kingdom 498. 
Nonrefractory...-..-.-.-._.-.----.-.-- 987 1,180 United Kingdom 416. 

Fertilizers, manufactured: 

Nitrogenous Bulk... 6,952 NA 
Phosphatic Bu.... 10,448 8,656 9 2,721; Belgium-Luxembourg 
Potassic Bulk........-.--.----------- 9,176 7,856 East Germany 2,928; United Kingdom 
Other Bulk 4,800 11,769 Netherlands 11,412. 

alt- ee eae uL cL ui T 49,948 43,189 Spain 32,087. 
MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural.............- 2,209 NA 

Coal, all grades, including briquets...........- 5,006 5,485 Poland 4,878. 

Coke and semicoke. ............-.--..-..- 804 NA 

Petroleum refinery products: 

Gasoline all kinds 56,585 64,605 U.S. S. R. 61,125. 
Kerosine, jet fuels and white spirits 17,946 38,417 Bi ce P WC 18,440; United 
ingdom 
Distillate fuel oilssss 274,719 285,296 U. 27680. 8 288,046; Netherlands Antilles 
Residual fuel oils....................- 185,287 107,899 U.S. S.R. 97,269. 
Lubricants, including greases. s 5,298 4,489 United Kingdom 2,659. 
Liquefied petroleum gas 874 400 NA. 
Bill oe ees 8,579 5,000 NA. 
NA Not available. 
SWITZERLAND 


Indigenous mineral resources sustained 
a modest output of several nonmetallic 
minerals including cement, lime, and gyp- 
sum. Switzerland’s significant aluminum, 
and petroleum refining industries, based on 
imported raw materials, made substantial 
gains in 1968; however, production in both 
industries was slightly below capacity level. 

The nation’s growing energy require- 
ments have stimulated extensive uranium 
exploration activities. Uranium-bearing ore 
deposits in Grisons and Valais Cantons 
were considered for possible exploitation. 
Two nuclear powerplants were under con- 
struction near Beznau with completion dates 
set for 1969 and 1971. An agreement was 


reached with the United Kingdom Atomic 
Energy Authority (UKAEA) for reprocess- 
ing the spent nuclear fuel from these plants 
at the UXAEA facility at Windscale. A 
third nuclear powerplant was approved 
for construction at Kaiseraugst. The 500- 
megawatt plant will be constructed by 
Motor Columbus A.G. of Baden. 

The Swiss gross national product rose by 
3.6 percent in 1968 as compared with a 
1.9 percent increase in 1967. The economy 
is highly dependent upon trade with ex- 
ports 21 percent and imports equalling 26 
percent of the gross national product. The 
1968 growth of 14 percent and 9 percent 
in exports and imports, respectively, pro- 


THE MINERAL INDUSTRY OF OTHER EUROPEAN COUNTRIES 


vided a base for the increased economic 
growth. Mineral commodity trade in rela- 
tion to total trade is shown in the following 
tabulation: 


Value (million dollars) 


Mineral Total 
commodity commodity 
e trade 
Exporta: 
19685... A 189.0 2,939.0 
1906... 8 206.7 3,251.6 
196 A E EE 207.9 3,470. 
Imports: 
1 §öĩÜO 8 720.1 3,671.1 
193 T0 754. 3 3,917. 6 
196 Tee 769.5 4,099.1 


Nonferrous metal exports, principally 
aluminum products, constituted about 36 
percent of the mineral export by value or 
$73 million in 1967 with substantial in- 
creases reported in 1968. Precious and semi- 
precious stones contributed about 33 per- 
cent or $67.5 million to total mineral 
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exports. The European Economic Com- 
munity (EEC) received about 51 percent 
of the mineral trade by value or $109.5 
milion, and the European Free Trade 
Association (EFTA) about 25 percent or 
$51.2 million. 

Petroleum, iron and steel, and nonferrous 
ores and metals constituted 76 percent of 
total mineral imports by value or $586 
milion. The EEC continued to account 
for the major portion of mineral imports 
providing 62 percent ($77.7 million) in 
1967. The proportion of EEC imports has, 
however, showed a steady decline compared 
with a 73-percent contribution ($524.1 
million) in 1965 and a 66-percent con- 
tribution ($494.3 million) in 1966. Mineral 
commodity imports from North Africa, 
particularly Libya, Algeria, and Tunisia, 
have shown substantial growth with im- 
ports from that area in 1967 increased by 
174 percent, contributing 7.7 percent of 
total mineral imports in 1967 compared 
with 2.9 percent in 1966. 


Table 8.—Switzerland: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 v 
METALS 
Aluminum, metal, primar 64, 235 67,150 68,725 72,820 76,855 
Iron and steel: 
Iron ore and concentrate.thousand tons 90 113 66 166 
f . cms do 30 25 25 24 22 
Ferroalloys (ferrosilicon) ) do.... 2 2 2 6 
Steel, ingots and castings......... do 370 370 456 445 453 
Steel semimanufactures ); (( 460 480 490 
NONMETALS 
Cement, hydrauli .-.----------- do 4,322 4,089 4,326 4,176 4,821 
r ²˙¹“wümAAAA oe ee eae oe do.... 100 100 100 100 100 
Lilma8.o-l.2l222--0520904 0 s dte do.... 200 177 167 153 147 
ac 88 do.... 182 230 188 216 255 
MINERAL FUELS AND RELATED MATERIALS 
Coke, gas plan 469,159 452,300 408,614 215,000 250,000 
Gas, manufactured, all million cubic feet. 11,994 12,334 12,255 12,608 13, 642 
types. 
Petroleum refinery products: 

Solinlese aaa aG 157,000 223,000 407, 000 693, 000 711, 000 
Kerosine and jet fuel. $ 6,000 19,000 63,000 62,000 
Distillate fuel oĩlss «„ 367,000 444,000 923,000 1,624,000 1,930,000 

idual fuel oil......................- 298,000 368,000 750,000 1,271,000 1,393,000 
uified petroleum gas.................  ---------) 0 ----- eee =-------- 201,000 212,000 
Asphalt, Pim; xx x 80, 000 
GCG0öö§ö§ĩè¹ . 88 27, 000 44, 000 13, 000 74, 000 87, 000 
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Table 9.—Switzerland: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
METALS 
Aluminum: 
Oxide and hydroxide ----------- 103 66 West Germany 22; Japan 12; Italy 7. 
Metal, including alloys: 
Unwrought.....................- 22,465 19,829 West Germany 6,845; United Kingdom 
4,969; Italy 8 459. 
Semimanufactures 24,840 26,374 Sweden 2 677; Benmark 2 606. 
Cobalt oxide and hydroxide g- 2 3 France 2; West Germany 1. 
Columbium and tantalum, tantalum metal, 10 14 United States 9; United Kingdom 1; 
including alloys, all forms. Austria 1; Poland 1. 
Copper: 
F nouos dde a 160 NA 
Metal, including alloys: 
Scrap metuo. E dL dee E 11,203 10,451 West Germany 6,285; Italy 1,072. 
Unwrought............-.-...-..- 4,023 4,595 Italy 1,897; West Germany 1, 688. 
Semimanufactures 11, 010 9,966 United | States 8,445; Italy 1 ,827; Israel 
Gold metal, thousand troy ounces.. 817 888 West Germany 808; France 288; Canada 
unworked or partly worked. 184. 
Iron and steel: 
Ore 9 concentrate, including roasted 31,652 14,568 West Germany 14, 562. 
te 
Metal: 
Serap --- - 16,841 30, 509 Italy 20,404; West Germany 6,875. 
Pig iron, including cast iron, sponge 81 3 NA. 
iron, powder and shot. 
Ferroalloys.....................- 9,945 11,950 West Germany 5,618; Italy 4,805. 
Steel, primary form 8,910 5,271 Italy 5,242 
Semimanufactures: 
Bars, rods, angles, shapes, sections.. 48,528 22,384 Italy 11,520; Austria 4,459; West 
Germany 3.258. 
Universals, plates and sheets 2,084 8,149 cdm 1; 85 France 614; West 
er many 
Hoop and strip.............-...-. 1,756 2,589 Austria 1 317; West Germany 511. 
Rails and accessories 351 NA 
„ wos eeu ecu 4,505 5,640 Italy 1,636; France 1,880. 
Tubes, pipes, and fittings.......... 87,452 89,917 United States 7,071; Austria 5,067. 
Castings, and forgings, rough...... 17 136 NA. 
/ ˙rmdui õ d 89,800 73, 765 
Lead metal, including alloys: 
/ö/«;%1 Wx · dudes sad 5,483 5,287 Italy 5,220. 
Unwrought..................-..-....- 87 20 West 1 Se 
Semimanufacture ss 162 256 Austria 128; nce 67; Belgium- 
Luxembourg 25. 
Magnesium metal, including alloys, all forms 109 100 West Germany 74. 
Mercury -0 --- pound flasks.. r 98 94 West Germany 72; Denmark 12. 
Molybdenum metal, including alloys, all ....... 2 United Kingdom 1. 
orms. 
Nickel: 
Matte, speiss, and similar materials 40 76 West Germany 89; Italy 29. 
Metal, including alloys: 
Serap MEOS cere 8 645 519 West Germany 273; Belgium- 
Luxembourg 70; United Kingdom 62. 
Unwrought.......-.............- NA 60 NA 
Semimanufactures...............- 1,010 950 France 159; West Germany 135; Italy 
Platinum-group metals and silver, including 
alloys: 
Platinum-group. thousand troy ounces.. 73 85 Italy 34; France 1 
Siver ea 8 0.... 6,253 6,116 Italy 1 „525; West 3 1,095; 
France 806; Austria 706. 
Silicon, elemental........................- 3,863 4,395 West Germany 1,744; U.S.S.R. 842. 
Tin metal, including alloys: 
„ leer HS long tons 86 60 West Germany 42; France 15. 
Unwrought and semimanufactures. do... r 90 72 Austria 35; West Germany 28, 
Tungsten, including alloys, all forms 24 26 West Germany 2b. 
Zinc metal, including alloys: 
ß;ö;*Ü; . AW RR e SE 1,085 1,257 Italy 1,126. 
Unwrougntco. cesses uecvecesewoce ces 643 891 Italy 259; Austria 104. 
Semimanufactures.-............-..-+--- r 199 282 Netherlands 91; United Kingdom 40; 
Dd West Germany 81. 
er: 
Ash and residues containing nonferrous 14,902 16,524 Italy 6,014; West Germany 5,602; 
metals. Belgium-Luxembourg 3,200. 


See footnotes at end of table. 
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Table 9.—Switzerland: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
METALS—Continued 
@ther—Continued 
Metals, including alloys, all forms: 
Alkali, alkaline earth kilograms.. 596 630 NA. 
and rare earth metals. 
Base metals, including alloys, all 16 19 Netherlands 10; West Germany 3; 
forms, n.e.s. United Kingdom 2. 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, etc. - 46 16 NA. 
Grinding and polishing wheels and stones. 616 635 West Germany 193; United Kingdom 114. 
As bes tos «„ 85 74 West Germany 30; Sweden 12; France 7. 
Cement 2 2... eie x EE 138,531 23,894 West Germany 18,894; France 8,520. 
1!öêĩê—tĩÜ A e ENS 31 West Germany 2. 
Clay and clay products (including all refrac- 
tory brick): 
rde d o cooouoacoe uec 5,710 10,598 West Germany 9,912. 
Products: 
MY (including nonclay 859 1,253 NA. 
ricks). 
Nonrefractory.......---.-----.--- 59,194 49,788 West Germany 20,286; France 15,810; 
Austria 11,457. 
Diamond: 
Gem, not set or value, thousands NA $10,860 West Germany $2,850; France $2,449; 
strung. United States $1,256. 
Industrial. ...................- do NA $1,082 United States $360; Belgium-Luxem- 
bourg $299; Netherlands $186. 
Diatomite and other infusorial earth. ....... 74 48 Austria 23; West Germany 15; France 4. 
Feldspar and fluorspar...................- r 109 77 West Germany 32; Sweden 28. 
Fertilizer materials, manufactured: 
Nitrogenous. ..........-...-........-- 31,923 22,268 United Kingdom 14,142; France 4,553. 
·ĩ5 hum um m 54 121 West Germany 103. 
Graphite, naturalnnnlllnl 24 50 West Germany 26; France 21. 
Gypsum and plaster sss 111 1,866 Austria 1,293. 
e ß NL d 2,153 2,141 France 1,220; West Germany 744. 
Migne MAP ENDURO ae 79 47 France 9; West Germany 7. 
ica: 
Crude, including splittings and waste... 5 60 eun B > West Germany 16; 
rance 12. 
Worked, including agglomerated split- 161 209 Netherlands 29; Austria 28; West 
tings. Germany 24; Norway 20, 
Precious and semiprecious stone, except 
diamond: 
Natural thousand carats.. 19,845 28,750 West Germany 10, 200; United Kingdom 
8,305; United States 3,010. 
Manufactured do.... 246,925 186,520 West Germany 70,330; Italy 40,365. 
Salt and brines-.........-.-.............. , 079 7 West Germany 6. 
Sodium and potassium compounds, n.e.s.: 
Caustic soda........_.--.__.-..---..- 564 8,061 Belgium-Luxembourg 4,500; Czechoslo- 
vakia 1,916; Yugoslavia 811. 
Caustic potash............-.-...-..-- 28 14 All to France. 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked —- 31,604 33,107 West Germany 25,071. 
r 22-2222: ERI 5,692 5,860 West Germany 4,884. 
Dient sehe 57 63 France 5. 
Gravel and crushed rock... ...........- 57,873 36,954 West Germany 22,184; France 9,074; 
Austria 4,179. 
Limestone (except dimension) ------- 169 91 Austria 30. 
Quartz and quartzite..............-.-- 19,788 15,058 Italy 11,663. 
Sand, excluding metal-bearing.......... 25,409 13,632 West Germany 5,048; France 4,784; 
Austria 3,025. 
emen. 297 226 All to West Germany. 
Sulfuric acid........................- 6,759 1,172 West Germany 6,471. 
Tale, steatite, soapstone, pyrophyllite - r 536 1,734 Italy 1,706, 
Other jBonmerais n.e.s.: Bromine, iodine, 13,667 18,834 NA. 
uorine. 
MINERAL FUELS AND RELATED MATERIALS ; 
Asphalt and bitumen, natural. 2,942 2,949 United Kingdom 2,310. 
Carbon dee. ees ace eee 209 152 Italy 64. 
Coal, all grades, including briquets. ........ 3 All to West Germany. 
Coke and semicoke. aan 207 28,040 Italy 11,580; West Germany 6,779, 
Hydrogen, helium, rare gases 4 3 France 1. 
Peat, including peat briquets and litter 582 185 Austria 125; West Germany 26. 


See footnotes at end of table. 
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Table 9.—Switzerland: Exports of mineral commodities— Continued 


(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED MATERIALS 
— Continued 


Petroleum refinery products: 


Gasoline (including thousand tons 


natural) 
Distillate fuel oil............... do.... 
Residual fuel oil. do 
Lubricants.. Xen do- 
Other: 
Petroleum eke do 


Mineral tar and other coal, petroleum, or gas 
derived crude chemlcals. 


r Revised. NA Not available. 


1966 


7 
241 
1,780 


1967 


Principal destinaions, 1967 


Austria 10. 


All to Austria. 
Do. 
NA. 


West Germany 6; France 5. 

Yugoslavia 128; Finland 107; West 
Germany 51. 

West Germany 291; Italy 222; 
Austria 169. 


Table 10.—Switzerland: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Bauxite and concentrate 


Oxide and hydroxide ---2---222>-- 


Metal, including alloys: 
Unwrou ght 


Semimanufactures 


Antimony metal, including alloys, all forms 


Arsenic trioxide, pentoxide, and acids....... 
Beryllium metal, including kilograms.. 
alloys, all forms. 
Chromium: 
Chromite: ß HmamEQOS 
Oxide and hydroxide.................. 


Cobalt oxide and hydroxide................ 
Columbium and tantalum: 
Tantalum metal, including kilograms 
alloys, all forms. 
Copper: 
Mat 


Scra 
Unwrought....................-.- 


Semimanufactures 


Gold metal, un- thousand troy ounces.. 
worked and partly worked. 
Iron and steel: 


Pig iron, including cast iron, sponge 
iron, spiegeleisen, powder and shot. 
Ferroalloys.-..--.-.-.-.-.------- 
Steel, primary form 


See footnotes at end of table. 


1966 


1,985 


445 


547 
42, 846 


28, 565 
364 


7,240 


52,943 
64,698 


16,527 
172,289 


1967 


592 
144,165 


6,801 
6,722 
659 


839 


558 
42,274 


21,200 
437 


21,489 


22, 796 
56,615 


11, 106 
162,785 


Principal sources, 1967 


tay 275; France 200; United Kingdom 
France 78,671; Guinea 24,549; Surinam 


,126. 
Norway 3,112; Austria 1,898; U.S.S.R. 


West Germany 8,724; United Kingdom 
763; Netherlands 758. 

Mainland China 169; Belgium- 
Luxembourg 162; Repu lic of South 
Africa 122; Japan 78. 

Sweden 31; U. S. S. R. 30; France 25. 


France 5. 

NA. 

West Germany 272; United Kingdom 
90; France 67. 


Belgium-Luxembourg 8; Canada 2. 
West Germany 8,226. 


France 127; Italy 115. 


West Germany 347; Israel 159. 

Belgium-Luxembourg 14,887; Zambia 
8,612; West Germany 6,267. 

United Kingdom 7,784; West Germany 
3,767; Canada 2,835; Italy 2,209. 

France 189; West Germany 119. 


Brazil 15,160. 


East Germany 11,882; West Germany 
6,639; Austria 3,158. 

West Germany 34,350; Netherlands 

West Germany 1,757; Norway 1,880. 

France 81,809; West Germany 62,147. 
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Table 10.—Switzerland: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
METALS—Continued 
Iron and steel—Continued 
Semimanufactures: 
Bars, rods, angles, shapes, sections: 
ire rod...... thousand tons 48 47 France 21; Mon Germany 12; Austria 9; 
Netherlan 
Other bars and rod do.... 140 127 West 3 55; France 38. 
oua shapes and sec- do 188 204 West Germany 76; France 63; Belgium- 
Luxembourg 58. 
Universal, plates and do.... 461 486 France 171; West Germany 144. 
ts 
Hoop and strip............- do.... 133 137 Belgium-Luxembourg 48; Austria 82; 
West Germany 28; France 25. 
Rails and accessories do.... 48 42 Austria 18; West Germany 12; Belgium- 
Luxembourg 8; Italy 5. 
TCC A do 21 21 West Germany 8; Austria 6; United 
Kingdom 2. 
Tubes, pipes, and fittings....do.... 115 118 West Germany 66; France 23. 
Castings and forgings, rough. do- 8 8 West Germany 2. 
j CCC 1,157 1,180 
Gi...... / ae se cate ee 828 236 Merco 98; West Germany 74; France 
Metal, including alloys 
Unwrought, including scrap........ 21,010 20,287 Canada 5,198; France 4,785; Belgium- 
Luxembourg 2,452; West Germany 
Semimanufactures. ..............- 517 567 West Germany 478. 
Magnesium metal, including alloys, all forms. 677 1,044 Norway 938. 
Manganese: 
re and concentrate._......--...----- 460 NA 
f 2:ece 5 DRESS tA 476 620 Japan 429; West Germany 85; Belgium- 
uxembourg 76. 
Mereur vv, 76- pound flasks.. r 725 319 West Germany 101; Italy 57; Belgium- 
Luxembourg 50; Spain 42. 
Molybdenum metal, including alloys, all 11 12 West Germany 5; "United Kingdom 4; 
forms. Austria 8. 
Nickel: 
Ore and concentrate 49 NA 
Metal l alloys: 
JJͤͤĩé n ER 191 Mainly from Common Market countries. 
Unwrought E d eue RES 1,359 1,122 United Kingdom 543; Norway 336; 
France 121. 
Semimanufactures. ..............- 1,106 1,112 West Germany 404; United Kingdom 
Platinum-group metals and silver: Metals, 
including alloys, all forms: 
Platinum group..thousand troy ounces... 78 109 ee e 89; U.S. S. R. 37; United 
ingdom 16. 
SSJ77ö;—ẽ do.... 20,198 20,822 United States 13, 108. 
Silicon metal, including alloys, all forms 4 278 Italy 250. 
Oxide. Sess ee esas long tons 35 21 West Germany 16; United Kingdom 4. 
Metal, including alloys: 
Unwrought 353 do- 865 868 Netherlands 297; 1 zee; Thailand 
147; United Kingdom 12 
Semimanufactures.......... do- 141 117 Mainly from Common Market countries. 
Titanium oxides..................-.....-- 6,983 7,827 ie 3,023; United Kingdom 
Tungsten: 
Ore and concentrate 45 45 Portugal 40. 
ae Metal, including alloys, all forms 51 72 West Germany 68; France 7. 
e: 
G /;ö;ͥ¹-Q(;k99 / ³ͤ K ⁵ 1,420 1,308 West Germany 482; Be 
Luxembourg 229; Net M as da 197. 
Metal, including alloys: 
Unwrought...-.------------------- 24,788 24,501 Belgium- Luxembourg 9,669; West 
Germany 5,619. 
Semimanufactures 1,728 1,764 Belgium-Luxembourg 858; West 
Germany 550. 
Other: 
Ore and concentrate. ................- 4,040 8,972 Australia 1,954. 
Ash and residues containing nonferrous 790 1,515 Mainly from Common Market countries. 


metals. 
See footnotes at end of table. 
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Table 10.—Switzerland: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 


Other—Continued 


Metals, including alloys, all forms: 
Metalloids 
Alkali, alkaline earth and rare 

metals. 
Pyrophoric alloys.................- 
Base metals, including alloys, all 
forms. 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, etc... 
Grinding and polishing wheels and stones. 


Barite and witherite.....................- 
Boron materials: 
Crude natural borates..... 3 
Oxide and aciclcluc 
Cement oL. ß eee cee 


Clay and oy products (including all refrac- 
e brick) 
rude ee a A EE cU ie. 


Products: 
Refractory (including nonclay 
bricks). 
Nonrefractory .............-..-..- 
Cryolite and chiolite.....................- 
Diamond, industrial...... value, thousands 


Diatomite and other infusorial earths 
Feldspar and fluorspar...................- 


Fertilizer materials: 
Crude: 
Nitrogenous...................-- 
Phosphatic.....................- 


Manufactured: 
Nitrogenous....................- 
Phosphatic: 

Thomas (basic) slag-........- 


Graphite, natural........................- 


Crude, including splittings and waste... 


Worked, including agglomerated split- 
tings. 
Pigments, mineral: 
Natural, crude......................- 


Iron oxides, processed................- 


Precious and semiprecious stone, except 
diamond: 

Natural.......-....- thousand carats.. 

Manufactured................. do 


See footnotes at end of table. 


1966 


3,041 
1,408 


15,772 
8,378 


575 
86,571 
11,612 

197, 456 


21, 766 
181,965 
516 

NA 


310 


94 


497 
1,787 


188,165 
95, 580 


1967 


1,389 
266 


11 
659 


1,519 
1,857 


12,712 
2,249 
752 
486 
30, 665 


11, 827 
181, 542 


20,740 
115,926 
890 
$1,889 


1,949 
14,827 


381 
27,497 


88,032 
19,914 


4,469 
200,530 
16,432 


15,190 
21,881 


9,409 
59,866 


14,921 
,962 


640 
214 


372 
2,048 


126,305 
98,915 


Principal sources, 1967 


West Germany 648; France 641. 
West Germany 250. 


West Germany 5; Austria 2. 
Mainland China 170; Belgium- 
Luxembourg 161; Japan 74. 


Italy 705; West Germany 677. 

West Germany 655; United Kingdom 
170; Austria 156. 

Canada 7,573; Republic of South Africa 


2 
West Germany 1,860; France 257. 


United States 651; A es 100. 

France 871; Italy 97 

France 14 ,494; West Germany 5,840; 
Italy 4 ,988; Denmark 3 316. 

France 11, 516. 


West Germany 73, 867; United Kingdom 
54,487; France 29,975. 


West Germany 18,415; France 2, 402; 
Austria 2, 146. 

Italy 92, 520; West Germany 13, 618. 

Denmark 890. 

Belgium-Luxembourg $388; So harp of 
Souri Africa $303; United Kingdom 


$22 

United States 544; West Germany 408; 
Denmark 322. 

France 6,798; West Germany 3,998; 
Italy 2. 390. 


West Germany 236; East Germany 100. 
Morocco 17, 842; Belgium-Luxembourg 


8,202. 
8 55,606; West Germany 22, 486. 


West Germany 2,477. 
Ei Pi ,245; Belgium-Luxembourg 


6 
France 7,051; Netherlands 8,749; 
Belgium-Luxembourg 8 272. 
France 13, 182. 
France 9, 944; West Germany 7,593; 
Italy 3, 424. 
Austria 5, 173; West Germany 3, 654. 
Austria 228; West German ny 168. 
West Germany 81,300; Austria 19,793; 
Italy 8,118. 
Italy 13,426. 
Austria 8,210. 


West Germany 289; Norway 156; United 
Kingdom 126. 
France 155; Belgium-Luxembourg 55. 


France 115; West Germany 69; Sierra 
Leone 78. 
West Germany 1,985. 


Brazil 51,145; United States 17,895; West 
Germany 12 5925. 
France 88, 760. 
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Table 10.—Switzerland: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS—Continued 


Pyrite (gross weight) -------------- 
Salt and brines..._....._..-__-----___- 2 
Sodium and potassium compounds n.e.s.: 
Caustic soda  - LL LLL... 
Caustic potash, soda and potassic per- 
oxides. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous.................-- 


Gravel and crushed 
rock. 
Limestone (except dimension) --........ 
Quartz and quartzite -----------2- 
Sand, excluding metal thousand tons 
bearing. 
Sulfur: 
Elemental: 
Other than colloidal.............. 
Colloidal s 220 eeepc 
Sulfur diox ide 
Sulfuric acid 
Tale, steatite, soapstone, and pyrophyllite. .. 
Other nonmetals, n.e.s.: 


Slag, dross and similar waste, not metal 
earing 
Oxides ana hydroxides of magnesium, 
strontium, barium. 
Bromine, iodine, fluorine 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 


eee ß ceed 
Coal, and briquets: 


Anthracite and 
bituminous coal. 


thousand tons 


Briquets of anthracite and do 

bituminous coal. 

Lignit and lignite briquets....... do.... 
Coke and semicoxæõe do 
Hydrogen, helium, rare gases 
Peat and peat briquets thousand tons 
Petroleum: 

Crude and partly refined do- 

Refinery products: 

Gasoline (including.thousand tons 
natural). 

Kerosine and jet fuel do- 

Distillate fuel oll do- 

Residual fuel oil............ do- 

Lubricants do- 


Liquified petroleum gases. do- 


Mineral jelly and wa do 
Other: 
Petroleum and pitch de 
coke. 
Bitumen and other do 
residues. 
Mineral tar and other coal, petro- do 


leum, or gas derived crude chemicals. 


1966 


46,314 
1,121 


4,9301 
2,874 


41,582 
177 
897 


1967 


45 ,987 
943 
4,792 
9,136 


48,878 
194 
1,001 
1,013 
6, 985 


644 


Principal sources, 1967 


Italy 45,839. 
France 799. 


. „ 2,004; France 1,541; 

taly 7 

France 1,286; West Germany 1,212; East 
Germany 583. 


Austria 19,952; France 16,183; Italy 
18,109. 


West Germany 2,544. 
West Germany 21, 582; Italy 10,914; 
France 5, 631. 


Italy 1,035; France 158. 

Italy 10,807; Austria 5,508. 

Italy 5, 784; West Germany 1,019. 

Italy 7 359; France 3,088. 

France 1 ,872; West Germany 927; Italy 


70 

France 46,242; Italy 8,874. 

Italy 7,172. 

Italy 463; Belgium-Luxembourg 134; 
France 125; West Germany 124. 


United States 21,861; France 19,996. 
Not Germany 147. 


West Germany 502; France 400. 
France 5,505; Austria 4,184; Italy 1,490. 


France 22,680; West Germany 17,294; 
Italy 16 6,052. 

France 30, 738; West Germany 10,442; 
Italy 7,657. 

West Germany 73; United Kingdom 50. 


France 806; Japan 144. 
Trinidad and Tobago 771; United States 


208. 
France 1,874; West Germany 1,670; 
N etherlands 1,245; Italy 1 213. 


West Germany 313; United States 85: 
Belgium- Luxembourg 71; Czechoslo- 
vakia 65. 
Wet Germany 7; France 6; Netherlands 


West Germany 101. 

West Germany 189; Netherlands 66. 
Italy 585; France 83. 

West Germany 36. 


Algeria 2,000; Libya 942. 
B 381; France 342; West Germany 


Italy 18; France 16; Netherlands 11. 

Italy 824; West Germany 698; France 
592; Belgium-Luxembourg 400. 

France 304; West Germany 208; Italy 71. 

Italy 20; Netherlands 15; United 
Kingdom 12. 


West Germany 3; United States 1; East 
Germany 1. 


West Germany 28; United States 21. 
France 182; West Germany 78; Italy 82. 


France 8; West Germany 7; Czechoslo- 
vakia 9. 


r Revised. NA Not available. 
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BOTSWANA ° 

The Republic of Botswana continued to »The Mines and Minerals Act, 1967." 


make progress in developing its mineral 
industry, although the production of min- 
eral commodities contributed little in value 
to the economy of the country in 1968. 


Significant advancement was made in estab- 


lishing the size and grade of recently dis- 
covered copper and nickel deposits. The 
possibility that a diamond-bearing kimber- 
lite pipe also would be developed enhanced 
. the potential importance of the mineral 
industry to the economy. In January, the 
Government of Botswana signed an Invest- 
ment Guaranty Agreement with the United 
States, designed to protect and encourage 
private investment in economic develop- 
ment of the country. Botswana's Govern- 
ment enacted legislation covering proce- 
dures for obtaining permits and licenses 
for prospecting and mining. Other require- 
ments relating to mining activity also are 


described in the mineral code entitled 


In July Botswana joined the International 
Monetary Fund, the International Bank 
for Reconstruction and Development, and 
the International Development Association. 
These organizations will be helpful in rais- 
ing funds for expansion of Botswana's min- 
eral industry and ancillary facilities. A pre- 
investment survey of infrastructure required 
for large-scale development of copper and 
nickel deposits was being conducted by Sir 
Alexander Gibb and Partners Ltd. of 
London. The United Nations allocated 
$383,400 and the Government of Botswana 
the equivalent of $624,000 for the survey, 
which was scheduled for completion in 
October. In August the Government issued 
a National Development Plan (1968-73), 


1Physical scientist, Division of International 
Activities. 

? Foreign mineral specialist (petroleum), Divi- 
sion of International Activities. 

3 Prepared by Henry E. Stipp. 
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designed to guide the economic and social 
development of the nation. 

Production of mineral commodities in 
1968 was valued at about $945,000 * com- 
pared with $60,400 in 1967. Manganese 
ore valued at $941,000 was the most 
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important mineral produced. In 1968, two 
firms mined manganese ore; Marble Lime 
and Associated Industries from a mine 
near Lobatse and Botswana Exploration 
and Mining Co. (Pty.) Ltd. from the 
Kgwa Kgwe mine. 


Table 1.—Botswana: Production of mineral commodities 


Commodity ! 


METALS 
Gold, mine output, metal content. troy ounces.. 
Manganese, ore and concentrate, gross weight 


metric tons 
Silver, mine output, metal content..troy ounces. . 
TALS 
Asbestos, chrysotile..............- metric tons 
Gem stones, rough, semiprecious. .... kilograms.. .. 


Talc and related materials: Tale. metrie tons 


1964 1965 1966 1967 1968 
1J T AAA 
27, 795 8,815 7,000 4,258 24,098 
1,960 806 8000  ecuccces 
JJJ.;;Aö ⁵² . Eueldczes coseetees 1,885 
. r K 726 125 


1 In addition to commodities listed, simple construction materials such as clay and sand and gravel are 


produced, but quantitative data are not available. 


The principal mineral commodity ex- 
ported in 1968 was 9,282 tons of manga- 
nese ore valued at about $305,371. Exports 
in 1967 consisted of manganese ore valued 
at $31,922 and talc valued at $1,120. 
Exports were shipped principally to the 
Republic of South Africa and Southern 
Rhodesia. In 1967 imports of mineral com- 
modities consisted mainly of mineral fuels 
valued at $3.4 million, iron and steel semi- 
manufactures valued at $1.1 million, and 
cement valued at $129,000. The role of 
mineral commodity trade relative to total 
trade was as follows: 


Value 
(thousand dollars) 


1 Mineral Total 
commo- commo- 
dity trade dity trade 


804 r 14,334 

1 /ͤͤͤ ᷣ ; 35 15,081 

1986]. on OE ces 83 12,906 
Imports 

1% ete NA 28 , 227 

9 %%ꝙ ̃ 8 r 5, 567 26, 355 

193%%%%ril LUE EE 4,720 27, 965 


NA Not available. r Revised. 
1 Values given are for only those commodities listed 
in table 2 of this chapter. 


Development of the copper and copper- 
nickel deposits discovered by Botswana 
Roan Selection Trust Ltd. was advanced 
considerably by the Government of 
Botswana when it secured the backing of 
the World Bank to finance construction of 


Table 2.—Botswana: Foreign trade in 
selected mineral commodities 


(Exports in metric tons; imports in thousand 
lars) 


U.S. do 
Commodity 1966 1967 1 
EXPORTS 
TALS 
Manganese ore and concentrate... 874 4,208 
NONMETALS 
ABbeslOB......-.lacoco Lessons 108 ...... 
Jüöĩ; ouo 78 
IMPORTS 
METALS 
Iron and steel semimanufactures.. $2,625 $1,050 
NONMETALS 
Asbestos sheets 40 25 
Bricks and tiles 45 40 
Cement 120 129 
Ferien or 16 33 
; Sn cn a 75 29 
MINERAL FUELS AND 
RELATED MATERIALS 
Coal and coke.................- 6 
Gasoline. ------------------- 970 1,180 
Diesel fuel oil... ..............- 990 1,257 
Paraffin oil 124 169 
Lubricating oil................- 160 210 
Other. un cre E i eese cate 880 512 
oll! é 2,646 3,414 


1 Source: Republic of Botswana (Gaberones). 
Statistical Abstract. 1968, pp. 49-52. 


the Shashi complex. Initial construction at 
the complex will consist of facilities such 
as roads, railroads, water resources, and 
powerplants, which are necessary for devel- 
opment of the copper-nickel deposits. More 


4 Where necessary, monetary values have been 
converted at the rate of South African Rand 
(R) RI = US$1.40. 
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than 25 million tons of copper-nickel ore 
averaging 1.36 percent copper and 1.12 
percent nickel has been discovered in the 
vicinity of Francistown at Selibe and 
Phikwe. About 8 million tons of copper 
ore, averaging from 2.15 to 2.87 percent 
copper, also has been proved or indicated 
in the Matsitomma area. Exploitation of 
these deposits reportedly would have to 
be by costly underground methods. 

A diamond-bearing kimberlite pipe dis- 
covered at Orapa, 120 miles west of 
Francistown, by De Beers Consolidated 
Mines Ltd., could become a major source 
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of diamonds." In November, pits were being 
sunk to 120-foot depth on a close grid 
pattern. and kimberlite rock was being 
processed in three heavy-media separa- 
tion plants, having a combined capacity 
of 300 tons per day. At yearend, the com- 
pany was planning to work the deposit on 
a large scale.’ Profit would be divided 
about equally between the Botswana Gov- 
ernment and the company. Diamonds re- 
covered so far indicate that much of the 
output would consist of industrial stones 
of poor quality. 


BURUNDI ? 


The mineral industry of Burundi is small 
compared to the agricultural sector of the 
economy, which accounts for about 70 
percent of the gross domestic product and 
90 percent of total exports. Nevertheless 
the Government of Burundi was backing 
a comprehensive mineralogical research 
project, conducted by the United Nations 
Development Program, in hope of finding 
rich mineral deposits, which would ad- 
vance the economy of the country. In Janu- 
ary the United Nations allocated $962,300 ° 
for the survey, which would include photo- 
geologic exploration by helicopter and 
geochemical and geophysical prospecting 
in detail of some 2,000 square miles. 

Production of mineral commodities in 
1968 was valued at about $640,000 com- 
pared with almost $357,000 in 1967. Gold 
output was valued at about $23,000 in 
1968. Reportedly only one small mine at 
Kayanza in Mgozi Province was operating 
in 1968. 

Detailed data on trade in mineral com- 
modities were incomplete; however, all ol 
the bastnaesite output was shipped to 
France. The most important mineral re- 
exported was diamond (originating outside 
of Burundi) valued at more than $3 mil- 


lion, which was shipped to United King- 
dom. Most of the cassiterite concentrate 
produced in Burundi was exported to West 
European countries. The principal mineral 
import was iron and steel semimanufac- 
tured products valued at $374,000. Trade 
in mineral commodities (except for re- 
exported diamond) represented a small 
part of total trade. 

A bastnaesite mine operated by Société 
Minerale de Karonge (SOMIKA) is lo- 
cated at Karonge in Bujumbura Province. 
The mine consists of a single shaft that 
intersects narrow veins of ore, which are 
mined chiefly by hand. A washing plant 
located at the mine concentrates the ore 
to 68 to 70 percent rare-earth oxides. Two 
shaking tables also are employed in con- 
centrating the ore. The mine employs 
250 workers and maintains the only im- 
proved road in the region. 


5 Skillings’ Mining Review. he in Africa. 
V. 57, No. 51, Dec. 21, 1968, 19. 

6 Mining Journal (London). Py, 272, No. 6974, 
Apr. 18, 1969, p. 325. 

1 The 'Standard Bank Review (Johannesburg). 
No. 603, June 1968, p. 20. 

5 Prepared by Henry E. Stipp. 

® Where necessary, monetary values have been 
converted at the rate of 87.8 Burundi francs 
equals US$1. 


Table 3.—Burundi: Production of mineral commodities 


Commodity ! 
Gold: Mine output, metal content troy ounces.. 
Rare-earth metals: Bastnaesite concentrates, 
lll aaea hanai metric tons.. 


Tin: Ores and concentrate, gross weight... long tons 


r Revised. 


gross 


1964 1965 1966 1967 1968 
— € 1,125 482 648 
P" 150 200 800 525 

22 17 49 r 45 148 


1In addition to commodities listed construction materials such as clay and sand and gravel are produced, 


but quantitative data are not available. 
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Table 4.—Burundi: Foreign trade in 
selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
EXPORTS 
METALS 
Copper, metal and alloys, 
unwrought..................- 50 800 
Zinc, metal and alloys, unwrought. ...... 100 
Nonferrous base metal ore 
concentrate 54 
NONMETALS 
Diamond, gem. value, thousands. . $460 33, 034 
Fertilizer materials: 
Phosphati e 2, 200 NA 
/ ³˙ AA 120 300 
IMPORTS 
METALS 
Iron and steel: Metal: 
actures 1,451 908 
NONMETALS 
Pigmente 41 31 
MINERAL FUELS AND 
RELATED MATERIALS 
Petroleum products: Lubricants 
and greasess 218 NA 
NA Not available. 


Source: Supplement to the World Trade Annual, 


v. 9, 1967, pp. 468-466. 


CAMEROON *° 


The mineral industry of the Federal 
Republic of Cameroon, which consisted 
principally of gold and tin ore (cassiterite) 
mining and aluminum manufacture, con- 
tributed an estimated 2.6 percent to the 
gross national product of $860” million 
in 1968. Although the mineral industry 
was small compared to the agricultural 
sector, which dominates the economy, 
growth of the industrial sector in general 
was reportedly gaining. A liberal invest- 
ment code and an Investment Guaranty 
Agreement with the United States has 
helped to increase private foreign invest- 
ment. In fiscal year 1967, nearly $25 mil- 
lion was invested in private industry. In 
1968 the Government of Cameroon was 
moving toward establishing a company to 
conduct further studies of the estimated 
1.2 billion tons of low-grade bauxite 


located near Minim-Martap. The Govern- 
ment also contracted with Bureau de 
Recherches Géologiques et Minières 
(BRGM) to conduct several geologic sur- 
veys of potentially rich mineral areas. In 
1968 Cameroon’s Mining Taxation Code 
was amended by the adoption of Law No. 
68/LF/13 of November 18. The amend- 
ment increased fees, which are paid for 
issuance and renewal of prospecting licenses 
and for the surface concession tax. 
Production of mineral commodities gen- 
erally was down somewhat from 1967 out- 
put. Manufacture of primary aluminum, 
which decreased 6 percent, probably de- 


10 Prepared by Henry E. Stipp. 

11 Where necessary, monetary values have been 
converted from Communanté Financiere Afri- 
ciane (CFA) francs to U.S. dollars at the rate 
of CFA frances 248 equal US$1. 


Table 5.—Cameroon: Production of mineral commodities 


Commodity ! 
Aluminum, metal; primary metric tons 
Gold, mine output, metal content. ...troy ounces.. 
Tin, mine output, metal content long tons 


1964 1965 1966 1967 1968 
51,507 50, 487 48,159 48,824 45,891 
789 1,286 675 991 465 
40 40 25 51 * 60 


e Estimate. 


1 In addition to commodities listed construction materials such as clay, sand and gravel are produced but 


quantitative data are not available. 
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clined from the lack of a steady supply of 
electric power. Gold output declined 53 
percent, probably as a result of mining 
lower grade ore in the Betaie-Oya region. 

Cameroon had a favorable balance of 
trade with countries outside of the Central 
African Customs and Economic Union in 
1967, both in mineral commodities and 
total trade as shown in the following 
tabulation: 


Value (million dollars) 


Mineral Total 
commodity commodity 
trade ! trade ? 
Exports: 
or sacr 20.7 140.1 
1966... ee 21.1 146.2 
1967: n 23.5 170.6 
Imports: 
1966 2 i es 28.1 152.7 
196 ĩo 8 25.1 147.4 
191«öÜ Se eet ee 18.5 140.5 
1 Includes only those commodities listed in tables 


6 and 7 of this chapter. 


3 Source: Statistical Office of the United Nations. 
Supplement to the World Trade Annual. V. 3, 1967. 


Exports of aluminum ingot, valued at 
more than $23.3 million, were the main 
reason for a favorable balance in minerals 
trade, although a decrease in the principal 
mineral commodity imported, semimanu- 
factured iron and steel products, valued at 
$6 million also helped. Other significant 
mineral commodity imports were aluminum 
metal valued at $3.3 million and petroleum 
refinery products valued at $3.2 million. 


Table 6.—Cameroon: Exports of selected 
mineral commodities 


(Metric tons unless otherwise specified) 
Commodity 1966 1967 


Aluminum, metal..............- 


CAD 3 c asc ĩ 8 NA 846 
Semimanufactures 244 NA 
J) 88 31 NA 
Nonferrous ores and concentrates, 
Ju.... —— HN 83 52 
NONMETALS 
Cement, lime, ete 14 NA 
Clay and cay producte „„ 9 NA 
Nonmetallie erals, crude, n. e. s. 98 NA 
MINERAL FUELS AND 
RELATED MATERIALS 
Petroleum refinery products...... 77 NA 


NA Not available. 

1 Principal destinations: France 43,083; Belgium- 
Luxembourg 5,584; Italy 630. i 

Source: Statistical Office of the United Nations. 


Supplement to the World Trade Annual. V. 8, 1967, 
pp. 401—412. 
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Table 7.—Cameroon: Imports of selected 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum: 
Alumina..................- 45,528 NA 
Metal` s ³• A es 4,298 4,724 
Copper, metall 4 82 
Iron and steel: 
Pig iron and ferroalloys 225 186 
Steel ingots and equivalent 
kk !:; 8 329 496 
Semimanufactures: 
Bars, rods, sections 12,154 9, 
Plate, sheet, strip....... 7,556 10,140 
Rails and accessories. 15, NA 
/§ö»ð ðͤ v se suosce 1,210 2, 300 
Tubes, pipes, fittings. ... 1,989 7,749 
ot... 38,183 29,317 
3 y 21 59 
Tienes long tons 1 NA 
VA a o x EL 6 NA 
NONMETALS 
Abrasive, natural..............- 157 202 
Barium sulf ate. 1, 856 
Cement, lime etee 100, 860 134, 535 
Clay and clay products 2, 44 , 164 
Fertilizer materials, manufactured. 14,779 30,118 
Salt. eec s e bonore. Seon 22,0382 
Stone, sand and gravel 1,268 151 


Nonmetallic minerals, crude, n.e.s. 
Nonmetallie mineral manufactures, 


Pigments, paints .. 1,820 
MINERAL FUELS AND 
RELATED MATERIALS 
Coal, coke and briquets.......... 464 NA 
Gas, natural and manufactured 839 NA 
Petroleum; refinery products. .... 166,685 69,077 
Tar, pitch and other crude chemi- 
cals from coal, oil, and gas 
distillation. ................-- 505 8,036 


NA Not available. 


Source: Statistical Office of the United Nations. 
Supplement to the World Trade Annual. V. 3, 1967, 
pp. 401-412. 


The aluminum rolling mill owned by 
Société Camerounaise de Transformation 
de PAluminum, and the hydroelectric 
power system, designed to supply adequate 
power to the Compagnie Camerounaise de 
Aluminum Pechiney-Ugine (ALUCAM) 
smelter at Edea, and to other facilities, 
were dedicated in February by President 
Ahidjo.” 

Production of primary aluminum, which 
dropped significantly from the 1967 level, 
should be boosted by completion of the 
powerplant and dam construction at 
M'Bakaou, 435 miles upstream from Edea, 
by 1970. In the past ALUCAM attributed 
lost production to a drop in hydroelectric 


1? U.S. Embassy, Yaoundé. State Dept. Air- 
gram A-148, Feb. 28, 1968, p. 1. 
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power furnished by the Sanaga River, 
which depends upon seasonal rainfall for 
a steady flow. There has been no further 
progress made toward the development 
of Cameroon's extensive bauxite deposits. 

Traces of copper were discovered in the 
Poli area 62 miles south of Garoua, but 
no information was available on the grade 
of the ore and reserves. Research was being 
conducted by BRGM under a contract 
with the Government of Cameroon. Eight 
expatriate scientists and 200 laborers are 
currently employed on the project. 

Jack Grynberg and Associates, a U.S. 
company, applied for a permit to survey 
for uranium in the Benoue valley. 

Limestone was used for preparation of 
lime in a plant in Figuil; however, no 
information was available on the quantity 
of limestone consumed. A cement plant 
was being constructed in the Figuil area 
and was expected to begin producing in 
late 1968. 

In exploration for crude petroleum, four 
wildcat wells were completed offshore in 
1967. One discovered oil and three were 
dry holes.“ The average depth per well 
was 7,429 feet. 
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Shell-Camrex, a subsidiary of the Royal 
Dutch-Shell group, was awarded a 20- 
percent participation in the Rio dey Rey 
permit held by Société d'Etudes et de 
Recherches des Petroles du Cameroun 
(SEREPCA) a subsidiary of the French 
company Elf Union. Shell-Camrex will in- 
vest $2.32 million over a 2-year period. 
Also Shell-Camrex was granted 475 square 
miles of the original 950-square-mile Rio del 
Rey concession relinquished by SEREPCA. 
This new concession, the Lokele permit, 
will cost Shell-Camrex $1.4 million over 
a period of 4 years.“ Mobil Exploration 
Equatorial Africa, began drilling its first 
wildcat well in March, 16 miles west of 
Kribi, southern Cameroon. The oceano- 
graphic research vessel M.S. Gulfrex ex- 
plored in Cameroon waters and then pro- 
ceeded to Port Gentil, Gabon. Amerada 
Petroleum Corp. of the United States was 
granted a new concession offshore and 
north of the border between Cameroon and 
Rio Muni, known as the Campo concession. 

Standard Oil Co. of New Jersey (ESSO) 
opened its first service station, becoming 
the third U.S. firm marketing petroleum 
products in Cameroon. The firm plans to 
construct a chain of stations throughout 
the country. 


CENTRAL AFRICAN REPUBLIC +° 


The mineral industry of the Central 
African Republic (CAR) in 1968 consisted 
principally of diamond mining. Exploita- 
tion of uranium deposits near Bakouma 
has not begun on a commercial scale; how- 
ever, small quantities of ore may have 
been mined for research purposes. Diamond 
output value, estimated at about $18.1 
million, ^ accounted for 9.5 percent of the 
gross national product estimated at $190 
million. The Government's 4-year develop- 
ment plan (1967—70) called for an increase 
in diamond production to 640,000 carats 
worth $18.5 million in 1970. Increased 
diamond recovery was expected to result 
from the inauguration of a pilot field under 
Government control, and increased invest- 
ment by two large diamond firms, to 
develop new workings and to raise efh- 
ciency at existing fields. A total of $7.9 
million will be invested chiefly by private 
sources. A liberal investment code that 
grants substantial incentives and an Invest- 
ment Guaranty Agreement with the United 
States has been enacted by the Government. 


Production of diamond, the only signifi- 
cant mineral commodity, increased 1.7 per- 
cent compared with that of 1967. Local 
industry specialists report that it was 
almost impossible to estimate the quantity 
of gem stones recovered compared with 
industrial stones. In 1968 mining companies 
supplied about 10 percent of the total 
diamond output, whereas individual diggers 
supplied the bulk of production. 

Exports of diamond in 1967 decreased 
7 percent from that of 1966, owing mainly 
to the inclusion of December 1967 sales 
in 1968 export statistics. In 1968 diamond 
exports totaled 635,936 carats valued at 
$18.9 million compared with 513,184 carats 
in 1967 valued at $13.7 million. The 
United States (387,920 carats), Israel 


pi Oil. V. 167, No. 8, Aug. 15, 1968, 


p. 
14 Petroleum Intelligence Weekly. V. 8, No. 
30, July 1969, p. 7. 

15 Prepared by Henry E. Stipp. 

16 Where necessary, monetary values have been 
converted from CFA franes to U.S. dollars at the 
rate of CFA francs 245 equals US$1. 
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Table 8.—Central African Republic: Production of mineral commodities 


Commodity ! 1964 1965 1966 1967 1968 
METALS 
Gold, mine output, metal content 
troy ounces.. 75 28 J;·Ümw. 8 
, NONMETALS 
Diamond, gem and industrial........ carats.. 442,281 536,810 539, 935 520, 628 609,360 


1 In addition, construction materials such as clay and sand and gravel were produced, but quantitative 


data were not available. 


(190,781 carats), and France (57,234 
carats) were the major buyers of CAR 
diamonds in 1968. CAR imports of mineral 
commodities in 1967 consisted mainly of 
petroleum refinery products valued at $1.9 
million and iron and steel semimanufac- 
tured products valued at $900,000. The 
CAR had a favorable balance in mineral 
commodity trade although the balance in 
total commodity trade was unfavorable as 
shown in the following tabulation: 


Value (million dollars) 


Mineral! Total 
commodity commodity 
trade trade 

Exports: 

1965.5.:.22z252s222259z 14.4 26.4 

6 %%%f AA 16.5 r 81.0 

1987. 22. 8 18.8 29.8 
Imports: 

196838 eee 3.6 27.4 

196 83 3.1 r 85.2 

1967.5. ᷣͤ siue 4.8 44.5 

r Revised. 


1 Values given are for only those commodities 
listed in table 9 of this chapter. 


France and other European Economic 
Community countries remained the Cen- 
tral African Republic’s main suppliers and 
customers, providing 79 percent of total 
imports and taking 48 percent of total ex- 
ports. The United States purchased 30 


percent of CAR exports composed mainly 
of diamonds. In April the Central African 


Republic announced its intention to with- 
draw from the Central African Customs 
and Economic Union (UDEAC), a cus- 
toms union of five neighboring States 
(Cameroon, Central African Republic, 
Chad, Congo Brazzaville and Gabon). 
A new group the Union of Central African 
States (UEAC) was formed between Cen- 
tral African Republic, Chad, and the Demo- 
cratic Republic of the Congo (Kinshasa). 


Table 9.—Central African Republic: 
Foreign trade in selected 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
EXPORTS 
NONMETALS 
Diamond............-- carats.. 552,451 ! 518,184 
MINERAL FUELS AND 
RELATED MATERIALS 
Petroleum refinery products..... 304 434 
IMPORTS 
METALS 

Aluminum 148 161 

opp err 5 14 
Iron and steel including alloys: 

Pig iron and ferroalloys 8 NA 
Semimanufactures 2,725 4,068 
Leni... ß c cmo oec 
e A long tons 1 2 
I ⁰%.ili. 8 
NONMETALS 

Abrasives, natural............. 45 20 
Cement, lime, and other building 

materials 18,402 20, 742 
Clay construction materials 118 145 
Fertilizer materials, 

manufactured. .............- 1,201 8,844 
Nonmetallic mineral 

manufactures 156 4, 266 
Other crude mineralsss 5,561 22 


MINERAL FUELS AND 
RELATED MATERIALS 
Gas, natural or manufactured 270 352 
Petroleum refinery products 82,032 34,882 
Tar, pitch, and other crude 
chemicals from coal, oil, and 
and gas distillation. .........- 7 NA 


NA Not available. 
1 Principal destinations: United States 291,559, 
Israel 144,020, West Germany 42,558. 


Source: Statistical Office of the United Nations. 
Supplement to the World Trade Annual. V. 8, 1967, 
pp. 374-379. 


In December the Central African Republic 
withdrew from UEAC and rejoined 
UDEAC. 

The Central African Republic Govern- 
ment, the French Atomic Energy Commis- 
sion (CEA), and Compagnie Frangaise 
des Minierais d’Uranium signed an agree- 
ment in July to form a jointly owned 
mining company to exploit deposits of 
uranium minerals located about 97 miles 
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east of Bangui. In 1967 the CEA assessed 
the reserves at 5,000 tons of uranium." The 
agreement calls for an investment of about 
$32.6 million in plant, equipment, and 
improvement of overland communications 
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between Bangui and Bakouma. The enrich- 
ment plant is expected to produce about 
500 tons of uranium concentrate annually 
beginning in 1972.” 


CHAD * 


The mineral industry of Chad consisted 
primarily of natron (an impure compound 
of sodium chloride and sodium carbonate) 
recovery, although unrecorded quantities 
of salt and construction materials were 
produced for local use. Natron, recovered 
from the northeastern shore of Lake Chad, 
contributed negligible value to the gross 
national product estimated at $265 mil- 
lion? in 1967. Although the value of 
mineral commodities production is small 
compared to that of agriculture, which ac- 
counts for about 95 percent of the economy, 
the Government of Chad has adopted legis- 
lation designed to encourage minerals devel- 
opment. An investment code favorable to 
foreign investment and generous tax and 
customs benefits has been enacted. 

Production of natron in 1968 decreased 
55 percent from that of 1967, owing mainly 
to a decline in exports to Nigeria, Chad's 
largest customer. Recovery of natron in 
1968 was valued at $82,855. 

Trade in mineral commodities in 1967 
consisted of natron exports valued at 
$163,000 compared with $176,000 in 1966. 
Chad also reexported petroleum refinery 
products valued at $130,000 in 1967 con- 
trasted with reexports of petroleum prod- 
ucts valued at $151,000 in 1966. Principal 
imports into Chad in 1967 were petroleum 
refinery products valued at $5.5 million; 
iron and steel semimanufactured products 
valued at $985,000, and cement, lime, and 
building materials valued at $791,000. 
Corresponding imports in 1966 were valued 
at $4.4 million, $857,000, and $545,000, 
respectively. 

Total commodity trade in 1967 was 
composed of exports valued at $27.1 mil- 
lion and imports valued at $40.8 million. 
This compared with exports of $23.8 
(revised) million and imports of $32.5 
(revised) million in 1966. France was 
Chad's principal trading partner supplying 
44 percent of imports and buying 57 per- 
cent of exports. The United States supplied 
10 percent of Chad's imports consisting 
mainly of petroleum fuels and lubricants. 


Table 10.—Chad: Foreign trade in 
selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
EXPORTS 
TALS 
Scrap, nonferrous...._.....-.-.. «4 
ONMBETALS 
lll AAA 8,985 8,688 
MINERAL FUELS AND 
RELATED MATERIALS 
Petroleum refinery products...... 3,339 3,212 
IMPORTS 
METALS 
Aluminum..................... b 9 
Coppers ss fee se -2 6 9 
Iron and steel: 
Pig iron and ferroalloys 5 NA 
Semimanufactures 3, * 8, in 
JJ Loose uc dc de E 1 1 
ados ns 
Abrasives, natural.............- 4 18 
Cement, lime ud. other building 
materials. ..................-. 7,896 10,059 
Clay construction materials 1 177 
Fertilizers, manufactured 1,185 1,918 
Nonmetallic minerals, crude, n.e.s. ,1 2,178 


Nonmetallic mineral manufac- 


RELATED MATERIALS 


Gas, natural or manufactured 146 217 
Petroleum refinery products...... 29,584 41,887 


NA Not available. 


Source: Statistical Office of the European Com- 
munities. No. 6, 1968, pp. 39—49. 


Chad's exports to United States were 
negligible. In April Chad became a mem- 
ber of the Union of Central African States 
(UEAC) and began trading with the Demo- 
cratic Republic of the Congo (Kinshasa) 
another member of the union. Chad also 
announced its withdrawal from the Central 
African Customs and Economic Union 
(UDEAC) a customs union of five neigh- 
boring states. 


17 Mining Journal (London). Mining Annual 
Review. 1969, p. 327. 

18 U. S. Embassy, win State Dept. Airgram 
A-018, Feb. 14, 1969, 

19 Prepared by Henry E. Stipp. 

?0 Where necessary, monetary values have been 
converted from CFA francs to U.S. dollars at the 
rate of CFA francs 245 equals US$1. 
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The French Bureau de Recherches Géo- 
logique et Miniére was conducting a survey 
of platinum reserves for the Government 
of Chad. 

A diamond cutting plant was being 
constructed in Fort Lamy. Chad does not 
produce diamond; therefore, stones for 
cutting will have to come from sources out- 
side the country. The Government of Chad 
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published a report including several maps 
describing and locating the principal min- 
eral deposits in Chad." Reportedly an 
important deposit of kaolin was discovered 
near Abou Deia. In June the Government 
granted the Erdis petroleum concession, 
in northeastern Chad to Louis Royer, a 
French national.” 


CONGO (BRAZZAVILLE) °° 


The Congo (Brazzaville) mineral indus- 
try consists principally of the extraction of 
crude petroleum and the mining of small 
quantities of copper, gold, lead, tin, and 
zinc. The value of minerals output is small. 
In 1968 mineral commodity exports, ex- 
cluding diamond originating mainly in 
the Democratic Republic of the Congo 
(Kinshasa), were valued at less than 0.6 
percent of the gross national product, 
estimated at US$203 million.* Despite the 
low value of minerals output, mining should 
make a greater contribution to the econ- 
omy in 1969, when the large deposit of 
potash, located at St. Paul, comes into 
production. 

Significant mineral industry develop- 
ments were the opening of the cement plant 
at Lautété; the potash mine, plants, branch 
railway line and port facilities at Pointe 
Noire were nearing completion; and the 
Congo Government granted two permits 
for petroleum and natural gas exploration 
to Entreprise de Recherches et d’Activités 
Petrolières (ERAP) and  AGIP-SPA. 
Minerals research was being carried out in 
various areas of the country by the Congo- 
lese Mining Bureau and French and Soviet 


technicians under programs started in pre- 
vious years. 

Statistical data on production of mineral 
commodities in 1968 was not available; 
however, data on exports indicated that 
minerals output in general decreased some- 
what compared with that of 1967. 

Congo trade in mineral commodities out- 
side of the Central African Customs and 
Economic Union in 1967 consisted princi- 
pally of diamond exports valued at $16.1 
million; crude petroleum and refinery 
products valued at $711,000, and non- 
ferrous ore and concentrates valued at 
$1.0 million. In 1966 these mineral com- 
modity exports were valued at $15.3 mil- 
lion, $862,000 and $730,000, respectively. 

Imports of mineral commodities in 1967 
were principally petroleum refinery prod- 
ucts valued at $4.8 million; iron and steel 


21 Chaussier, Jean Bernard. Map of the Min- 
eral Deposits of the Republic of Chad. Minister 
of Public Works, Postal Service and Tele- 
communications; Department of Mines and Geol- 
ogy, (Fort Lamy), Feb. 10, 1968, 62 pp. 

22 U. S. Embassy, Fort Lamy. State Dept. Air- 
gram A-20, Feb. 1, 1969, p. 5. 

23 Prepared by Henry E. Stipp. 

24 Where necessary, monetary values have been 
converted from CFA francs to U.S. dollars at 
the rate of CFA francs 247 equals US$1. 


Table 11.—Republic of Congo (Brazzaville): Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 
METALS 2 
/ ⁰o iod 
Gold peo ³ꝛ—AA³ ⁰ðʒ eesnacas troy ounces.. 
177111ööõĩõͤĩõĩ§ĩ·Ü ] n e 8 
0 Lco long tons 
C⁰·ͤ n ³˙·¹Üͤ¹wt uL M. mt 88 


r Revised. NA Not available. 


1964 1965 1966 ! 1967 1968 
NA r 67 856 906 3 846 
r 8,567 r 8,697 4,080 5,079 NA 
2,169 r 2,961 2,648 1,408 3 400 
84 44 48 53 3 25 
5, 060 r 6,909 6,178 3,286 929 
82,506 70,987 61,922 53,714 348,714 


1 Source: International Monetary Fund. Surveys of African Economics. V. 1, 1968, p. 287. 


2 Mine output, metal content. 
8 Exports. 
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semimanufactures valued at $3.4 million; 
and cement, lime, and building materia!s 
valued at $1.8 million. In 1966 the mineral 
commodity imports listed above vere 
valued at $4.1 million, $2.6 million, and 
$958,000, respectively. The export of dia- 
monds which entered the country through 
illicit channels contributed substantially to 
the nation’s foreign exchange and he'p d 
to reduce its unfavorable balance of total 
commodity trade as shown in the following 
tabulation: 


Value (million dollars) 


Mineral Total 
commodity commodity 
trade ! trade 
Exports: 
or.. ns 22.0 46.8 
1988388 8 17.2 43.2 
19777 8 19.1 47.5 
Imports: 
19605 scac 8 9.0 64.7 
19662 ͤR ec eec 9.0 69.6 
19 cca desee 11.3 82.0 


1 Includes only those commodities listed in tables 
12 and 18 of this chapter. 


Table 12.—Republic of Congo (Brazza- 
ville): Exports of selected 


mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Iron and steel, including alloys: 
Sa i o PEEP E 968 1,222 
Semimanufactures. ......... 4 478 
ropper 3 Le e DE E see 944 4,267 
|: ER 6 15 
jy) ROREM long tons 89 57 
VA e RR ete E aA „731 9,728 
Nonferrous and concentrate 12,721 14, 113 
Nonferrous scra 10 56 
NONMETALS 
Diamond, gem..thousand carats-.. 4,252 4,154 
Cement, lime, and building 
miaterslg... . max immenso 55 
MINERAL FUELS AND 
RELATED MATERIALS 
Petroleum 
Gül... neue uc 65,182 38,400 
Refinery products........... 11,103 11,846 
Minerals, crude, unspecified... - - - - 150 ...... 


Source: Statistical Office and the European Com- 
munities. No. 6, 1968, pp. 118-117. 


A cement plant located in the Lautété 
region, about 93 miles west of Brazzaville, 
was officially inaugurated in March. The 
plant was constructed with West German 
technical and financial assistance. Total 
cost of the plant was about $7.7 million, 
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Table 13.—Republic of Congo (Brazza- 
ville): Imports of selected 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aumn unn x 221 138 
G A 80 82 
Iron and steel, including alloys: 
Pig iron and ferroalloys...... 100 NA 
Unwrought................  ....-. 1 
Semimanufactures: 
Bars, rods, sections 4,908 6,612 
Plate, sheet, strip, hoop.. 4, 188 6,409 
Rails and accessories 884 10,850 
Tubes, pipes, fittings... 1,289 3, 296 
/ 0 cates 9 189 
eee ⁵ĩͤ 11,866 26,856 
Ledd..2:022:212209 2222529225 1 
ITT Soe ease long tons 4 4 
Zih6l.a.sxce-sdcucdgascaeelcamavie 10 9 
NONMETALS 
Abrasives, natural.............. 26 80 
Cement, lime, and building 
materials 44,392 67,779 
Clay eonstruction materials 331 1,644 
Fertilizer materials: 
Natural................... 2,295 148 
Manufactured.............- 7,067 5,607 
Stone, sand, and gravel.......... 212 176 
Sulfur and pyrite FCC 135 NA 
Nonmetallic minerals, crude, 
unspecifled................... 8,375 2,040 
Nonmetallic mineral manufac- 
DUIO8..-.2 ss - Se ncecdssdrcade 82 686 
MINERAL FUELS AND 
RELATED MATERIALS 
Coal, coke, and briquets......... 128 108 
Petroleum refinery produets - 111,406 122, 426 
Gas, natural and manufactured 605 778 
Tar, pitch and other crude 
chemicals from coal, oil, and 
gas distillation................ 6 5 


NA Not available. 


Source: Statistical Office of the European Com- 
munities. No. 6, 1968 pp. 103-112. 


which was provided by the Federal Repub- 
lic of Germany ($5.2 million) and two 
West German firms ($2.5 million). Twelve 
West German technicians wil manage the 
plant for a period of 5 years and train 
Congolese nationals, who will take over 
operation of the plant. Production capacity 
of the plant was estimated at 80,000 tons 
per year, of which 50,000 tons will be 
consumed by Congo (Brazzaville). Surplus 
cement will be exported to neighboring 
countries. 

The Compagnie des Potasses du Congo 
(CPC) mine, located in the Holle-St. Paul 
area about 28 miles northeast of Pointe 
Noire, was nearing completion of construc- 
tion and development at yearend. The first 
shipment of potash was scheduled for mid- 
year 1969. CPC, the operating firm, is 
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owned by the Government of Congo, 
Brazzaville (15 percent), Mines de Potasse 
d'Alsace and Bureau de Recherches Géo- 
logique et Miniéres (36.125 percent), and 
Société des Pétroles d'Afrique Equatoriale 
(12.75 percent). A total of $81 million has 
been invested in sinking a mine shaft, min- 
ing equipment, treatment facilities, power 
station and fuel line, branch railway line 
and wharf, and loading facilities at Pointe 
Noire. Funds have been provided as fol- 
lows: Company capital $10.1 million, share- 
holders’ contributions $25.9 million, World 
Bank loan $30.0 million, European Invest- 
ment Bank $9.0 million, a consortium of 
banks led by National Bank of Paris $6.0 
million." A town containing 300 houses, 
a school, hospital, and other buildings has 
been constructed near the mine. An addi- 
tional 150 houses have been obtained at 
Pointe Noire. Potash from CPC’s mine will 
be marketed by Société Commerciale des 
Potasses et de l'Azote (SARL). 
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The Government of Congo (Brazzaville) 
granted the French firm Enterprise de 
Recherches et  d'activitiés Petrolières 
(ERAP) and the Italian firm AGIP-SPA 
each permits to explore for crude petroleum 
and natural gas.“ ERAP's permit area 
covers 1,583 square miles in the Pointe 
Noire vicinity. AGIP-SPA's area consists 
of two blocks 1,112 square miles and 206 
square miles in the Madinga harbor vicin- 
ity. The permits are renewable two times 
for a period of 5 years each. ERAP agreed 
to spend the sum of $3.2 million in research 
during the first period, $2.4 million during 
the second period, and $1.6 million during 
the third period. AGIP-SPA agreed to 
spend during its three periods $2.4 million, 
$1.8 million, and $1.2 million, respectively. 
Taxes, royalties, and production bonuses 
to be paid to the Congo (Brazzaville) 
Government, if significant quantities of 
crude oil are found, also were stipulated. 


DAHOMEY : 


No mineral production was reported in 
the Republic of Dahomey in 1968. In 
1967, exports of industrial diamond and 
manufactured fertilizers were both valued 
at $85,000; other data were not available. 
The principal mineral commodities im- 
ported were iron and steel semimanufac- 
tures ($1,117,000), petroleum refinery 
products ($763,000), and cement, lime, and 
other building materials ($587,000). 


Table 14.—Dahomey: Exports of 
mineral commodities ' 
(Metric tons unless otherwise specified) 


Commodity 1966 
METALS 
Aluminum, metall 15 
Iron and steel, metal: 
SOIHD.. y oe cl dea nt 1,160 
Semimanufactures...............- 20 
Lead, ell! zen veros 
Nonferrous metals, n.e. s 28 
NONMETALS 
vn lime, and other building i 
Clay and clay products, including 
refractory brick..................... 10 
Nonmetallic minerals, crude, unspecified. 64 
Nonmetallic mineral manufactures _ .... 80 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural and manufactured......... 2 
Petroleum refinery products............ 81 


1 Data for 1967 are not available. 


The discovery of oil in February 1968 
was a significant event because the country 
has a dearth of mineral resources. Union 
Oil Company of Dahomey, a subsidiary of 
Union Oil Co. of California, found the oil 
In its first exploratory well, which was also 
the first in the country. The well is in 90 
feet of water about 13 kilometers offshore 
and about 29 kilometers southeast of 
Cotonou. Several petroliferous zones were 
found at a depth of more than 7,000 feet; 
the individual flow rates from the zones 
were as much as 1,440 barrels per day. 
A second well was drilled about 1% kilo- 
meters from the discovery well. Oil reserves 
are estimated at 20 million barrels.” The 
economic potential of the reserves was being 
evaluated. 

During the year the Government ex- 
tended Dahomey’s territorial waters to 22 
kilometers from the low water point. It also 
established a second zone extending 185 
kilometers from the low water point as an 


2 Phosphorus and Potassium. Potash in the 
Congo (Brazzaville). No. 40, March/April 1969, 
pp. 42-45, 48. 

26 Industries et Spot pend arene (Paris). 
No. 183, February 1969, 

27 Prepared by Eugene R. Slatick. 

here necessary, values have been con- 
verted from CFA francs at the rate of CFA 
francs 250 equal US$1. 

2 Oil and Gas Journal V. 66, No. 53, Dec. 
80, 1968, p. 108. 
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Table 15.—Dahomey: Imports of 
selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALA 
Aluminum, metal..............- 34 38 
von r, metal, iudi alloys, 
OIM. nouos oe ewes 6 46 
iton and steel: 
Semimanufactures: 
Bars, rods and sections.. 1,981 1,678 
Plate, sheet and strip.... 3, 122 2,6 
Other 708 694 
err 5,806 5, 011 
Lexo, meni, including alloys, 
JJC EA 13 NA 
Tin, metal including alloys, all 
form long tons 1 NA 
NONMETALS 
Abrasives, natural.............. 8 NA 
Cement, lime, other building 
materials. ..............-...- 57,220 33, 197 
Clay an and coe products (including 
ctory brick) 564 444 
rr dion l 5 2,786 6,207 
Pigments, mineral..............  ...... 175 
Sodium and potassium com- 
pounds: Caustic soda.......... ....-- 868 
Stone, sand and gravel.......... 18 NA 
Sulfur and pyrite..............- 14 NA 
Nonmetallic minerals, crude, 
unspeeified— ----2>-222- 8,998 761 
Nonmetallic mineral manufac- 
Aig- PEEPS WA. 8 25 NA 
rdi FUELS AND 
TED MATERIALS 
Coal, coke ple and briquets.........- NA 
Gas, natural and manufactured 286 NA 
5 refinery products...... 89,658 26,500 
ar, pitch, and other crude 
9 FFF 26 NA 


NA Not available. 


Source: Statistical Office of the United Nations. 
Supplement to the World Trade Annual. V. 8, 1967. 
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area over which Dahomey has exclusive 
rights for mineral exploitation. Union Oil’s 
concession extends to the 200-fathom line, 
which is about 24 kilometers offshore at 
most points. 

The cement plant of Société des Ciments 
du Dahomey (SCD) was under construc- 
tion at Cotonou. The plant will use im- 
ported clinker. Its output is expected to 
meet Dahomey's needs; some might be 
avallable for export. 


ETHIOPIA °° 


The mineral industry continued to hold 
a minor place in Ethiopia's economy in 
1968. Its contribution to the gross domestic 
product (GDP) was estimated to be the 
same as in 1967, when it accounted for 
about 0.3 percent of a GDP of $1.4 bil- 
lion.“ Investment in the mineral industry 
during 1966—67 (fiscal year ending July 
7) totaled $5.9 million, including $3.3 
million in petroleum and $2.2 million in 
potash.* The total compares with $5.8 
million in 1965-66 and $9.6 million in 
1964—65, the peak investment year. 
Ethiopia's third 5-year plan (1968—69 to 
1972—73) projects an annual growth rate 
of 25 percent for the mineral industry; 
potash production is expected to reach 
750,000 tons by the last year of the plan. 


In 1968, production of most mineral 
commodities rose. The rise in gold produc- 
tion was due mainly to the completion of 
powerplants and water supply lines for the 
placer deposits in the Bore and Shanka 
valleys." The petroleum refinery at Assab 
completed its first full year of operations, 
processing 3.4 million barrels of crude oil 
imported from Iran and Iraq. Manganese 
mining apparently stopped. 

In 1967, salt continued to be the major 
mineral commodity exported, being valued 


at $448,000, or 86 percent of the total 


9? Prepared by 1 R. Slatick. 
1 Where necessary, values have been converted 
at athe rate of 1 Ethiopian dollar — US$0.40. 
82 Addis Abada. Statistical Abstract 1967 and 
1968. Central Statistical Office, p. 58. 
33 Worid Mining. V. 5, No. 7, Jane 25, 1969, 
p. 140-141. 
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Table 16.—Ethiopia: Production of mineral commodities ' 
(Metric tons unless otherwise specified) 
Commodity 1964 1965 1966 1967 1968 
METALS 
Gold, mine output, metal content..troy ounces.. 27, 800 24,286 221,256 r 22,948 88,828 
Manganese, ore and concentrate 3 8,248 NA NA 2,000 
Platinum, mine output, metal content 
troy ounces.. e 180 858 818 282 849 
NONMETALS 
Cement.............._........ thousand tons. 44 96 165 150 174 
Clays, kaolin.........._........--.-.----.---- e 500 e 200 e 7,000 7,540 13,000 
NeldéDAP ß E A A 10,000 NA 1,550 r 3,750 7,130 
3 and anhydrite, erude ------------- e 4,000 e 2,500 5,000 6,108 860 
LOSA OEIL ORE EUN PM RUPES 2 6,000 2 4, 000 26, 909 22,837 22, 785 
Limestone DRE ĩðͤ v PU MUR lene NA NA NA 182 „033 147, 155 
Rock......- E E thousand tons 10 12 
Marine 5 205 188 570 | 250 250 


EE RF — ͤ— ——— v— 


MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 


Motor gasoline- -thousand 42-gallon barrels.. ........ ........ ........ 296 608 
Jet ING 66 esse cada cou E EO A (0% ß d . SaR URR 10 119 
Distillate fuel oll................... )))%%%Gô;öͤ !!. 8 301 929 
Residual fuel oil... 9ſd!*ê usas NA 1,251 
Liquefied petroleum gas 0%%h%R ⁵⁵0 8 23 
ee . cee cess JJ)TGͤy%0G0GGT0E0ä³ĩß jf y opc ie 18 90 
z 0:592] waedfsdaes J%%%%.7.. . ³ðW6Wù³³W 8 NA 3, 015 
* Estimate. r Revised. NA Not available. 
1 Includes Eritrea. 
2 Data are for years ending September 10. 
3 U. S. imports. 
Table 17.— Ethiopia: Foreign trade in mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1966 1967 Commodity 1966 1967 
EXPORTS IMPORTS—Continued 
METALS METALS—Continued 
Copper, sera 85 Lead, metal...................-  ...... 64 
Iron and steel: Scrap............ 55 20. , y 8 
Nonferrous scrap. zzz 108 180 Zinc, metal....................  ...... 822 
NONMETALS Nonferrous metals, n.e.s 2,810 1,000 
Clay and clay products.........- 4 16 NONMETALS 
Gypsum and limestone. ......... 12 10 Abrasives, natural.............. 168 20 
Salt Aer SERRA CHORUM 165,528 156,480 Chemicals, inorganic 825 5,768 
— —— a I — — MM —— — Clay and clay producets.......... 1,978 1,381 
IMPORTS Lime, cement, other construction 
materials...................- 6,204 2,709 
METALS S ·˙ GATT 397 67 
Aluminum, metall 488 586 Stone, sand and gravel, dimension 
Copper, metall. 28 226 er ĩ RUNE CURSNN 88 296 
n and steel: e memesesa enema css 8 71 
Pig iron and ferroalloys, /// A ſ as. xd 15 
7 senos aAA 51 7,965 Nonmetals, n. e. 3,606 309 
MINERAL FUELS AND 
3 RELATED MATERIALS 
iu ed dina M DR ae ee ener 2,44 4, % ³˙·àA ³ AA 9,1265 765 
Plate and sheet 18,279 20, 728 Petroleum: 
Hoop and strip 15 Crude 
pipes and fittings. 7,751 58,568 thousand 42-gallon barrels...  ...... 1,091 
TTC 8,759 3, 415 Refinery products.....do.... 2,101 1,975 
Rails and accessories 636 1,819 Tar, pitch, and other crude 
Castings and forgings. . - 148 104 chemicals from coal, oil, and 
gas distillation................ 280 105 
/// ⁰˙ 88,162 83, 288 


value of mineral exports. The principal 
destinations of the salt exports were Japan 
(128,181 tons), France (16, 281 tons), and 
Malaysia (8,090 tons). The major mineral 


imports in 1967 were petroleum products, 
$9.8 million; iron and steel semimanufac- 
tures, $6.3 million; and crude oil, $2.6 
million. The values of mineral trade and 
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total trade for recent years are as follows: 


Value (million dollars) 


Mineral Total 
commodity commodity 
trade trade 
Exports 
1950... Sees 8 0.4 118.2 
1969 3 5 107. 6 
1961-2. cocokulesee .5 100.0 
Imports: 
1965... se stee cc sacs 17.5 150.3 
19660... 18.9 161.7 
1961-5. h 8 22.0 1483.0 


During the year the Ralph M. Parsons 
Co. relinquished its potash concession near 
Dallol, in northeastern Ethiopia. A con- 
cession north of Dallol was granted to 
Ethiopian Potash Co., a newly formed 
company consisting of Kaiser Aluminum 
and Chemical Corp. and Seatankers, Inc. 
A concession south of Dallol was granted 
to Salzdetfurth, a West German company. 

Canadian companies reportedly were in- 
terested in the concession relinquished by 
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Parsons, as well as in obtaining concessions 
for the following minerals: Sulfur, at 
Dallol and Dofan; mercury, in Awash 
Valley and near Lake Langano; and 
diatomaceous earth, near Lake Langano. 

The Duval Corporation of Tucson ob- 
tained leases to an alluvial platinum deposit 
at Yobdo, Wollega Province, and to copper 
deposits near Asmara, Ertrea. French and 
U.S. interests sought concessions for radio- 
active minerals in various parts of the 
country. 

At yearend an offshore rig was drilling 
for Gulf Oil Company of Ethiopia near the 
Dahlac Archipelago; the total depth of the 
well will be about 11,000 feet. The well 
is Gulf's second; the first, which was un- 
successful, was drilled in 1966. 

Late in the year Sabian Metal Products, 
Ethiopia, announced plans to build an 
electric welded steel pipe plant near its 
galvanized sheet plant near Addis Ababa.” 
The new plant would produce pipes V5 to 
4 inches in diameter, and have a capacity 
of 1,000 tons per month working two shifts. 


FERNANDO PO * 


During the year offshore concessions 
were held by two companies. No discoveries 
were reported. Spanish Gulf Oil Company 
(Gulf Oil Company, 74.75 percent; Com- 
pania Espafiola de Mines de Rio Tinto, 
18.75 percent; Banco de Bilbao, 6.5 per- 
cent) had areas totaling 2,500 square kilo- 
meters northwest and northeast of the 
island. The company found traces of oil 
and gas in two wells drilled in the north- 
west in 1967. Mobil Producing Spain, Inc. 


(Mobil Oil Company, 40 percent; Com- 
pania Espanola de Petróleos, S.A., 40 
percent; Compania Iberica de Prospeciones, 
20 percent) had areas totaling 1,500 square 
kilometers north and northwest of the 
island. The company found traces of gas 
in a well drilled during the year. Near 
yearend concessions reportedly were granted 
to two other companies, but detailed data 
were not available. 


THE FRENCH TERRITORY OF THE AFARS AND ISSAS *' 


As in previous years, there was no 
recorded production of mineral commodi- 
ties; however, small quantities of construc- 
tion materials such as clay, stone, and sand 
and gravel were probably produced for 
local use. Some salt also may be recovered 
by evaporation of sea water for local 
consumption. 

Total imports of mineral commodities 
in 1967 were valued at about $1.0 million 
contrasted with $1.2 million in 1966. Total 
commodity imports in 1967 were valued 
at $19.0 million and $23.1 million in 1966. 


There were no mineral commodity exports 
recorded in 1967. 

Trade in mineral commodities in 1967 
consisted mainly of imports of iron and 
steel semimanufactured products valued at 
$389,000; petroleum refinery products 
valued at $391,000; and cement, lime, and 


34 Mining Journal S non Mining Annual 
Review. June 1969, 811 

3 Metal Bulletin. "No. 5356, Dec. 10, 1968, p. 16. 

36 A province of the Republic of Equatorial 
Guinea as of October 1968. Prepared by Eugene 
R. Slatick. 

* Prepared by Henry E. Stipp. 
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building materials valued at $107,000. In 
1966 the principal mineral imports con- 
sisted of petroleum refinery products 
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($750,000); cement, lime, and building 
materials ($201,000) ; and crude and partly 
refined petroleum ($98,000). 


Table 18.—The French Territory of 


the Afars and Issas: 


Imports of 


selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Iron and steel: Metal: 
Castings and forgings....... 368 1126 
Semimanufactures r 1,210 2 1,851 
NONMETALS 
Cement, lime, etc..............- 10,682 15,870 
Nonmetallic minerals, crude, 
unspecified................... 652 1207 
MINERAL FUELS AND 
RELATED PRODUCTS 
Petroleum: 
Crude and partly refined 2,544 11,397 
Refinery products........... 25,697 111,963 
r Revised. 


1 Source: Statistical Office of the European Com- 


munities. Commerce Exterior. No. 
198-203 (9 months 1967). 


5, 1968, pp. 


? Source: Statistical Office of the United Nations. 
Supplement to EE World Trade Annual. V. 3, 1967, 


pp. 111, 124-127 


GAMBIA * 


Gambia had no recorded production of 
mineral commodities in 1968; however, 
reportedly laterite and stone was quarried 
for local consumption. There was no indica- 
tion of the value of this mining activity 
or its contribution to the estimated gross 
national product of $33 million“ in 1967. 

Gambia's trade in mineral commodities 
in 1967 consisted of exports of crude petro- 
leum valued at $6.3 million and unwrought 
copper valued at $358,000. In 1966 ex- 
ports of remelted copper were valued at 
$518,000. Imports of mineral commodities 
in 1967 were mainly iron and steel semi- 
manufactures valued at $766,000, cement 
valued at $245,000, and manufactured min- 
eral fertilizers valued at $209,000. In 1966 
imports of the mineral commodities listed 
above were valued at $368,000, $179,000 
and $68,000, respectively. Total commodity 
trade in 1967 consisted of $23.6 million in 
exports and $12.8 million in imports. Total 


commodity exports in 1966 were valued at 
$17.2 million and imports $12.4 million. 


Table 19.—Gambia: Foreign trade in 
selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 
EXPORTS 
METALS 
Copper, metal, unwrought....... 610 279 
MINERAL FUELS AND 
RELATED MATERIALS 
Crude petroleum P  ...... 389,117 
IMPORTS 
METALS 
Copper, alloys, worked.......... ...... 24 
Iron and steel: Semimanufactures. 1,678 2,211 
NONMETALS 
Sener 8 8,407 8,664 
Fertilizers, manufactured. ....... 1,881 5, 109 
MINERAL FUELS AND 
RELATED MATERIALS 
Petroleum refinery products-..... 280 4,542 
BHItüNlelh.lceczeseresEwexdhecmuehe. eR MURS 941 


Source: Statistical Office of the United Nations. 


Supplement to the World Trade Annual. V. 3, 1967, 
pp. 111-225. 


GUINEA *° 


Guinea’s mineral production consists of 
bauxite, alumina, diamond, gold, construc- 
tion materials, and clay products. In 1968 
as in the past several years, the only pro- 


38 Prepared by Henry E. Stipp. 


39 Where necessary, monetary values have been 
converted from Gambian pounds (£G) to U.S. 
dollars at the rate of £Gl1 equals US$2.40. 

40 Prepared by Eugene R. Slatick. 
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duction data available were for bauxite 
and alumina. The total bauxite production 
includes 1,570,000 tons mined by Com- 
pagnie International pour la Production 
de PAlumine (FRIA) at Kimbo and 
549,000 tons mined. by Harvey Aluminum, 
Inc. at Tamara Island. FRIA's production 
was converted into alumina; Harvey's was 
exported to its plant in the Virgin Islands, 
as it was in 1967. 
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Of the mineral commodities reported to 
have been exported in 1967, alumina and 
bauxite were the most important. A small 
amount of iron ore from stockpiles was 
exported to the United Kingdom. The chief 
mineral imports reported were aluminum 


,and iron and steel semimanufactures. 


During the year financial agreements 
totaling $110.5 million “ were obtained by 
Compagnie des Bauxites de Guinée (CBG) 


Table 20.—Guinea: Production of mineral commodities 


Commodity 1964 1965 1966 1967 1968 
METALS 
Aluminum: 
Bauxite, gross weight l 
thousand metric tons 1,678 1,870 1,609 1,689 2,118 
Alumina, gross weight metric tons.. 484, 350 522,142 525,810 529, 980 530, 861 
Iron ore and concentrate 
thousand metrie tons 908 755 91.600 i2... cedaccuws 
NONMETALS 
Diamond 
GOM eos sack Sethe eee wo lowe carats.. 1 20, 568 e 21,000 e 21,000 NA NA 
Industrial. ...........-.---....- do.. 161,166 e 51,000 e 51,000 NA NA 
Estimate. NA Not available. 
1 Exports. 


Table 21.—Guinea: Foreign trade in 
mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 
EXPORTS 
METALS 

Aluminum: 

Alumina................... 520,218 529,980 

Baux ite NA 33, 015 
Copper, scrazz ......- 26 
Iron and steel: 

Ore and concentrate 888,845 14,711 
SOAD ozs innere aa aedcce ; 
IMPORTS 

METALS 
Aluminum, metal, including alloys, 
all forms..............-.-.... 487 546 
hö coe s eee terae Coda. 18 
Iron and steel, semimanufactures. 1,766 2,818 
NONMETALS 

Cement, lime, et 25,748 2,988 
Clay and clay products. ......... ,436 309 
Fertilizers, manufactured 2,977 495 
Stone and gravel................ NA NA 
Nonmetals, n.e.8..............-.- 18 15 

MINERAL FUELS AND 

RELATED MATERIALS 

Petroleum refinery products 
thousand 42-gallon barrels. . e 200 582 


* Estimate. NA Not available. 

for developing the large bauxite deposits 
at Boké. A $64.5 million loan was granted 
by the World Bank for development work, 
$25 million was from the Export-Import 


- 


Bank for mining equipment, and $21 mil- 
lion was from the U.S. Agency for Inter- 
national Development (AID) for building 
a 126-kilometer railroad to the coast, a 
port, and related facilities. The total cost 
of the project is estimated at $182.5 mil- 
lion. A 5-year standby credit of $75 million 
has been arranged. 

CBG is a joint venture comprised of the 
Government (49 percent) and Halco Min- 
ing, Inc. (51 percent). Halco’s shareholders 
are Alcan Aluminum Ltd. (27 percent), 
Aluminum Company of America (27 
percent), Harvey Aluminum Ltd. (20 per- 
cent), Compagnie Pechiney and Ugine- 
Kuhlmann (10 percent), Vereinigte Alu- 
minium-Werke, A.G. (10 percent), and 
Montecatini Edison S.p.A. (6 percent). 

Halco obtained the mining rights to the 
deposits in 1968. The deposits, located 
about 175 miles north of Conakry, are 
considered to be the world’s most impor- 
tant undeveloped reserves of high-grade 
bauxite. Production is expected to begin 
in 1972 at an initial rate of 5 to 6 million 
tons per year, which will rank the country 
as one of the world’s major bauxite pro- 
ducers. The participants of Halco have 
agreed to purchase the planned output 


41 Where necessary, values have been converted 
at the rate of 1 Guinea franc equals US$0.004. 
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under a 20-year contract beginning in 
1972. 

Late in the year, after about 18 months 
of negotiations, the Government granted 
FRIA permission to undertake a $10 mil- 
lion expansion program that will increase 
its productive capacity from the present 
530,000 tons per year to 700,000 tons per 
year by 1970. In addition to allowing 
FRIA to increase exports of alumina, the 
agreement also calls for increased African- 
ization of the company's labor force, which 
totals about 1,400, so that Africans com- 
prise about 90 percent by 1970, as com- 
pared with about 80 percent in 1968. 
Ownership of FRIA is as follows: Olin 
Mathieson Chemical Corp. (48.5 percent), 
Compagnie Pechiney and Ugine-Kuhlmann 
(26.5 percent), Swiss Aluminium Ltd. (10 
percent), and Vereinigte Aluminium- 
Werke, A.G. (5 percent). 

The Government held discussions with 
Swedish, Italian, and United States mining 
companies regarding plans to develop the 


IVORY 


Diamond remained the most important 
mineral in the Ivory Coast in 1968. The 
value of diamond production rose from 
$3.6 million“ in 1967 to $3.8 million. 
Manganese, the only other mineral mined 
in significant amounts, declined in im- 
portance because of a continuation of low 
prices on the world market. Production in 
1968 was valued at $1.7 million, down 
from $2.9 million in 1967. Together, these 
two industries had a labor force of 1,362 
and, as of January 1, 1969, had invested 
a total of $14.9 million.^ Other important 
sectors of mineral industry were two cement 
plants, which used imported clinker to 
produce cement valued at $9.8 million, and 
the petroleum refinery at Abidjan, which 
processed imported crude oil to make prod- 
ucts valued at an estimated $18 million. 

The preceding mineral commodities, to- 
gether with iron and steel semimanufac- 
tures, were important trade items. By 
value, the chief mineral exports in 1967 
were diamond, $3.6 million; manganese, 
$1.9 million; and petroleum products made 
from imported crude oil, $3.6 million. The 
chief mineral imports that year were crude 
oil, $12.2 million; iron and steel semi- 
manufactures, $10 million; and cement, 
$4.1 million. The values of mineral trade 
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iron ore deposits near the Liberian border 
and at Simandou. The former deposits, an 
extension of the high-grade iron ore de- 
posits in Liberia, contain about 200 million 
tons of ore. Reserves at Simandou, about 
160 kilometers farther north, are estimated 
at up to 1,000 million tons. The shortest 
route to the coast from that part of Guinea 
is through Liberian territory. 

The limestone deposits near the town of 
Mali, in northern Guinea, were being 
evaluated to determine their suitability to 
be processed by flotation methods. The 
deposits total about 5 million tons and are 
of low quality. À cement plant is envisaged 
for the area. 

Deposits of feldspar, mica, quartz, and 
beryl were discovered by Hungarian geolo- 
gists, who began prospecting in the coun- 
try early in the year. 

Late in the year the Royal Dutch/Shell 
Group was negotiating with the Govern- 
ment for a petroleum concession along the 
coast. 


COAST * 


and total trade for recent years were as 
follows: 


Value (million dollars) 


Mineral Total 
commodity commodity 
trade trade 
** 54945 8.8 277.2 
I 1 o aaa 9.7 310.5 
ö 8 9.5 327. 5 
Ports: 
ö esL 31.1 286.2 
1963838 8 33.2 257. 6 
I/. 8 31.2 265.4 


Of the three companies producing dia- 
mond, Société Anonyme de Recherches et 
d' Exploitation Minières en Côte d'Ivoire 
(SAREMCI) continued to rank first. It 
accounted for about 86 percent of the total 
output in 1968, as compared with 11 per- 
for Société Diamantifere de Cóte d'Ivoire 
(SODIAMCI) and 3 percent for Société 
Miniére des Bandamas (SMB). SMB’s 


42 Prepared by Eugene R. Slatick. 

48 Where necessary, values have been converted 
from CFA francs at the rate of 1 CFA franc 
equals US$0.0041. 

44 Principales Industries Ivoiriennes Fin 1968. 
panies d’Industrie de Céte d’Ivoire, Juin 1969, 
p.. 2. 
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Table 22.—Ivory Coast: Production of mineral commodities ! 


Commodity 


1964 1965 1966 1967 1968 
METALS 
Columbium and tantalum, ore and concen- 
trate, gross weight kilograms.. 1,500 1,100 29 682 
Gold, metal...............- troy ouncte sss 116 84 
Manganese, ore and concentrate, gross 
weight metrie tons 136,425 179, 785 176, 186 149,433 116,741 
NONMETALS 
Cement...........- thousand metric tons 107 256 830 
Diamond 
³;%³Üd RUE E carats.. 120,168 118,985 110,292 105, 495 110, 000 
Industrial.................... do- 80, 108 79, 323 73, 528 e 70,880 e 71,009 
oll Sedem do 200, 271 198,308 183 , 820 175,825 187 ,009 
MINERAL FUELS AND RELATED MATERIALS 
Gasoline, motor.thousand 42-gallon barrels.. ......... --------- 1,188 1,251 1,858 
Kerosine and jet fuel üdOl.lcs. dec zse[le x menos 535 579 625 
Distillate fuel oil 408999 ĩ 1.242 1.341 1,470 
Residual fuel oil...............-..- )))ö DE MEE 1,897 1,516 1,644 
Liquefied petroleum gas )))n%%%%%fͤͤͤũêei 8 71 106 128 
lll! AA 9h; ĩ 4,428 4,798 5,125 
* Estimate 


1 In 1968 ta following were also produced, in cubic meters: sand, 212,650; gravel ,156,117; granite, 44,538; 


laterite, 18,899; and clay, 11,824. 
Table 23.—Ivory Coast: Exports of 
mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 1 
METALS 
Aluminum, metal, including 
alloys, all forme 224 373 
cop T, metal, including alloys, 
lOnDE..l.o-scsaceswaWcexE 2 1,061 
Iron PE steel: 
EIEE E A E URS 6,320 4,441 
n eed D DE 614 514 
Lead, metal including alloys, all 
forms. et lacs a es 261 366 


Manganese, ore and concentrate 177,028 105,587 
Zinc, metal, including alloys, all 


OPfMB.--icl2.esedccoyswseuwis! une 9 
NONMETALS 

Abrasives, natural..............  .....- 
Borates, concentrates............  ..-..- 18, 
Cement 1, 346 10, 902 
Clay, products (including all 

refractory brick) 41 34 
Diamond carats.. 178,215 178, 516 
Fertilizer materials, manufac- 

J ⁵—— 465 1,982 

P o A iguwsc 36 

mesto[uunlnnuuk  ..2...- 114 
Jö AAA h 8 38 
S ĩðé es pu 


ER 2,354 
Nonmetallic minerals, crude n.e.s. 4,762 105, 589 
MINERAL FUELS AND 


RELATED MATERIALS 


Coal, coke and briquets.......... 80 16 
Petroleum: Refinery products 
thousand 42-gallon barrels. . r2 1,410 
* Revised. 


1 Source: Statistiques du Commerce Exterieur de 
la Cóte D'Ivoire en 1967. 


Table 24.—Ivory Coast: Imports of 
mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 1 
METALS 
Aluminum, metals, including 
alloys, all forme 1,866 2,246 
Copper, me metals, including alloys, 
JJC NE ETE 118 142 
Iron and wi steel: 
Scrap "——— "C ERE 4 48 
Pig iron, ferroalloys and 
similar materials 14 4 
Steel, primary forms, ingots 
and equivalent forma 
Semimanufactures 6,456 170, 885 
Lead, metal, including alloys, all 
fOTMS cuneo e-cisozu 74 191 
N pios. metal, including alloys all 
On... ose i 1 6,027 
Tin, metal including alloys, all 
forms............. long tons 9 26 
Zinc, metal including alloys, a 
r RA IDREOcSSu 41 128 
Nonferrous metals, n.e.8.......- 1 
NONMETALS 
Abrasives, natural.............- 296 2 
r Lac sarei 272,970 264,602 
Chalk uc cceetususccue seabed, aeni 868 
Clay products (including all 
refractory bricks ) 3, 205 109 
Fertilizer materials: 
Tr c luemIor as 128 2 
Manufactured.............. 26,315 21,081 
o seer eels. eerie ,981 
ö» ⁰ a 3,014 
MICE e Eu det DELLI e 8 
!!!; A 88 14 ...... 
JJ), y A ae 24, 175 
Stone, sand and grave el 6,586 3,151 
Tale, steatite  ..-... 409 
MINERAL FUELS AND 
RELATED MATERIAL 
Asphalt and bitumen, natural.... ...... 1 
Coal, coke and briquets 238 198 
Petroleum: 
Crude 
thousand 42-gallon barrels.. 74,622 4,968 
Refinery products..... do.... 1221 119 
r Revised. 


! Source: Statististiques du Commerce Exterieur 
de la Cóte D'Ivoire en 1967. 
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share was greater than that in 1967, when 
it was about 1 percent, even though about 
half of the plant feed had to be recycled, 
which caused the processing plant to shut 
down for about 1% months at yearend. 
The amount of material treated and the 
average yield for these companies in 1968 
were as follows: SAREMCI, 587,300 cubic 
meters, at 0.27 carat per cubic meter 
(ccm); SODIAMCI, 134,000 cubic meters, 
at 0.15 ccm; and SMB, 17,590 cubic meters, 
at 0.36 ccm. Société West African Selection 
Trust et Harry Winston (WASTON) con- 
tinued prospecting; it might begin pro- 
duction in 1969. The French Bureau 
de Recherches Géologiques et Minières 
(BRGM) reportedly abandoned hopes of 
finding economic diamond deposits in the 
southeastern part of the country. 

Manganese mining, which began in 1960 
and reached a peak in 1965, continued to 
suffer from the effects of low prices for 
manganese on the world market. During 
the year the labor force of Compagnie de 
Mokta, the only manganese producer, was 
reduced from 371 to 233; the cutback 
included about half of the expatriates and 
about a third of the local personnel. 

The iron ore deposits near Bangolo, 
southwest of Man, are to be evaluated by 
Pickands Mather & Company, which re- 
ceived prospecting rights to about 10,400 
square kilometers in the western part of 
the country. Reserves of iron ore in the 
area total at least 400 million tons con- 
taining 35 to 40 percent iron. If economi- 
cally exploitable deposits are found, the 


909 


company will build a pelletizing plant at 
San Pedro; an annual production of 5 
million tons of concentrates is envisaged. 
Total investment could reach $200 million. 
Late in the year, Industries Métallurgiques 
de la Côte d'Ivoire was granted a long- 
term loan to build a 12,000-ton-per-year 
rolling mill; an iron and steel plant are to 
be added later.“ 

In 1967 SODEMI permitted gold to be 
mined on its concession in the Issia region. 
Output was so small that the company 
stopped the mining operations in 1968. 

Early in the year Société Ivoirienne des 
Engrais (SIVENG) awarded a contract 
to build a $6 million fertilizer plant that 
will have an annual capacity of 20,000 
tons of ammonium sulfate and about 40,000 
tons of granulated binary and ternary 
compounds.” The output will be mainly 
for domestic use, but some will be exported 
to neighboring countries. The major in- 
terests in SIVENG are the Government 
(33 percent), West Germany’s Salzdetfurth 
A.G. (28 percent), and France’s Société 
de Gestion et de Participation—SOGEPAR 
(28 percent), a holding company of Mines 
Domaniales de Potasse d’Alsace. 

During the year, geologists of the United 
Nations Development Fund studied several 
anomalies found by aerial geophysical sur- 
veys, but the most encouraging were in the 
Monogaga region, southwest of Sassandra, 
where there are also strong geochemical 
anomalies of copper and molybdenum. 
A drilling program is planned for the area. 


LESOTHO *' 


Diamond continued to be the only min- 
eral that Lesotho produced and exported 
in significant amounts. Production in 
1968 was valued at $527,000,“ including 
$257,670 for gem diamond. That was a 
considerable drop as compared with 1967 
levels, when production was valued at 
$1,434,848, including $1,001,854 for gem 
diamond. The decline was attributed to 
the cessation of digging by Basotho miners 
at the Letseng-la-Terai diamond field in 
June so that Rio Tinto Zinc Corp. (RTZ) 
could begin prospecting in the area. Also, 
the 1967 value included $302,904 that 
was obtained for the 601.25-carat “Lesotho 
Brown” diamond, the largest found in the 
country. Diamond export levies and regis- 


tration fees provided the Government with 
about $70,000 in 1968, compared with 
about $196,000 in 1967. 

Diamond production and exports are 
regarded as the same because further de- 
tails are not available. Diamond exports in 
1967 were valued at $1,434,848, compared 
with $976,087 in 1966. In 1966, the most 
recent year for which complete trade data 
are available, diamond ranked third by 
value among Lesotho’s total exports, which 
were valued at $6,139,000. Reportedly, 


45 Metal Bulletin. No. 5346, Nov. 5, 1968, p. 15. 

E Mitrowen: No. 57, January/February 1969, 
p. 16. 
47 Prepared by Eugene R. Slatick. 

48 Where necessary, values have been converted 
5831.40 rate of 1 South African rand equals 
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Table 25.—Lesotho: Production of mineral commodities 


910 
Commodity 
Diamond: 
Jͥͥͤͥͤ A ee SONORO, carats.. 
dus... do 
f ˙¹m; A do 
r Revised. 


some of the diamond exported from Lesotho 
was smuggled into the country from the 
Republic of South Africa; conversely, some 
of Lesotho’s diamond is believed to be 
smuggled into South Africa. Imports in 
1966 totaled $32,083,800 and included 
petroleum products valued at $1,450,400. 
During the year RTZ entered into agree- 
ments with the Lesotho National Develop- 
ment Corp. (LNDC) and the Government 
that confirmed the 1967 agreement in 
principle that gave RTZ prospecting rights 
at Letseng-la-Terai. RTZ is obliged to 
spend $700,000 during its 2-year prospect- 
ing period, and about $8 million in devel- 
oping costs if it decides to begin mining. 


1964 1965 1966 1967 1968 
726 2,777 r 8,868 4,682 1,604 

4,984 . 4,599 9,188 17,055 10,810 

5,110 7,876 12,506 21,787 11,914 


Other diamond fields being worked were 
Kao and Liqhobong. The Kao field was 
being surveyed by the Government so that 
it can control operations by issuing permits 
to Basotho applicants on behalf of LNDC. 
A diamond-buying office is planned for 
the area. London and Rhodesian Mining 
Co. applied for prospecting rights to an 
85-square-mile area at  Mothae, near 
Letseng-la-Terai. 

In April, Lesotho Crushers Ltd. opened 
a $112,000 stone-crushing plant about 6 
miles from Maseru. The plant supplies 
gravel for roads and construction work. 
Later in the year a section was added 
to produce precast concrete and cement 
bricks. 


MALAGASY REPUBLIC +°? 


The mineral industry of the Malagasy 
Republic was a minor contributor to the 
economy of the country in 1968. However, 
the startup of chrome mining near Andri- 
amena, together with plans to develop 
bauxite deposits at Manantenina and to 
prospect for nickel and petroleum, indi- 
cated a greater role for minerals in the 
economic development of the nation. The 
United Nations Development Fund granted 
a credit of $245,500 to the Malagasy 
Republic for mineral resources studies and 
for investigation of underground water in 
the southern part of the island. 

Production generally increased in 1968. 
The output of metals and minerals (ex- 
cluding petroleum refinery products) was 
valued at about $2.3 million™ in 1968, 
compared with $1.9 million in 1967. The 
output of graphite, the most valuable min- 
eral commodity mined, rose 10 percent. 
Phlogopite mica production (all forms) 
continued to increase, principally because 
of larger production of splittings. Beryl 
production increased sharply, but was still 


far below the peak output of 411 tons 
recorded in 1963. 

The Malagasy Republic continued to 
post an unfavorable balance of trade in 
both mineral commodities and total trade, 
as shown in the following tabulation: 


Value (million dollars) 


Mineral Total 
commodity commodity 
d $ 
Exports: 
1 ,§ö% caseras 4.8 92.4 
1 ööͤͤͤĩ[74%% 6.2 98. 5 
7 8.0 104.9 
Imports: 
1960. Boeke 20.0 189.5 
1966 So x 20.0 148.2 
; n wEeS Geni 18.0 146.6 


1 Values given are o aly tor those commodities listed 
in tables 27 and 28 of chapter. 


19? Prepared by Henry E. Stipp. 

5? Where necessary, values have been converted 
from Malagasy francs (FMG) to U.S. dollars at 
the rate of FMG 246 equals US$1. 
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Table 26.—Malagasy Republic: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1964 1965 1966 1967 1968 
METALS 
Beryl concentrate; gross weight 212 20 r 12 80 77 
Bismuth concentrate, gross weight...kilograms.. ........ ........ 64 .......- 40 
Chromite, gross weigh 11,770 V)). •»·w uuicuoc ween 
Columbite and tantalite, ores and concentrates, 
gross weight..................... kilograms.. 3,600 4,000 r 1,156 67 1,354 
Gold, mine output, metal content. troy ounces 440 598 852 752 543 
Rare- earth minerals: 
Bastnaesite concentrates, gross weight C), eie 30 165 254 
Betafite ores, gross weight.......kilograms. . 20 S 101 1,088 
Euxenite ores, gross weight do.... 191 20- x url 84 
Monazite concentrates, gross weight 964 1,085 850 25 (2) 
Titanium, ilmenite concentrate, gross weight r 4,900 6,311 6,188 1,857 .......- 
Uranium and thorium, uranothorianite, concen- 
trate, gross weight *__.................---.- 690 421 359 300 
Zirconium, concentrate, gross weight. 512 644 705 2099 
NON METALS 
Cement, hydraulic thousand tons r 43 39 r 51 60 68 
Garnet, abrasive......._....-...--.----..----- 65 69 12 (2) 50 
Graphite, all grades -.--------------0- 13,178 17,015 16,366 14,890 16,430 
Gh; ³ꝛ ¾ y e. Wide use 3 120 620 
Mica, phlogopite: | 
DO foods er ecu UELLE UE 98 91 64 54 18 
Siet a. owdddwir QM ee 589 588 658 482 725 
Quar ! a gg ge 1 36 171 
Fell.... cS r r 
Salt, PP thousand tons r 28 r 12 1 13 14 17 
Stone: 
Aragonles..-i12:2ce9-5eawessusmmeswaesec Seseecce 260 100 102 470 
Ornamental 12 12 25 
Jasper kilograms.. 8,000 5,200 2,500 8,300 402 
Stone, semiprecious.._.............-.-.. do.... 3,831 5,822 5,684 164 836 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous..............- thousand tons 4 2. uncos . 
-LLL 
Petroleum refinery products: 
Gasoline, motor thousand 42-gallon barrels.. ........ .......- NA NA 865 
Kerosine and jet fuel %%%—dmay 8 NA NA 372 
Distillate fuel oil. .................. G0s255 wersiess 22622205 NA NA 809 
Residual fuel oil...................- J)); ͤ K NA NA e 1,004 
Liquefied petroleum gas (LPG) dol oweexcsew- 8 NA NA 
Total refinery produets—— dii. ducatos 86 e 235 NA e 8,120 
* Estimate. r Revised. NA Not available. 


1 In addition to commodities listed, a variety of other minerals, mainly nonmetallic, are produced in very 


small quantities. 
2 Less than }4 unit. 
3 Exports. 


Mineral commodity exports consisted 
chiefly of petroleum refinery products, 
valued at $4 million; graphite, valued at 
$1.8 million; and iron and steel semi- 
manufactured products, valued at $517,428. 

Principal mineral commodity imports in 
1967 were iron and steel semimanufactured 
products, valued at $6.9 million; crude 
petroleum, valued at $4.6 million; petro- 
leum refinery products, valued at $3.2 
million; and hydraulic cement, valued at 
$1.3 million. 

The trade regulations of the Malagasy 
Republic and the requirements for U.S. 
trade with Malagasy were reviewed in a 
U.S. Government publication." 

Bauxite deposits near Manantenina were 
scheduled for development by the French 


firm Compagnie Pechiney, according to an 
agreement with the Malagasy Government 
signed in April" 'The deposit, which re- 
portedly has reserves of 40 million tons of 
ore, was slated to be explored through 
1970 at a cost of about $1 million. 
Chromite deposits in the vicinity of 
Andriamena were being prepared for min- 
ing by Compagnie Miniére d'Andriamena 
(COMINA). This organization is owned 
by the French firms Ugine-Kuhlman (55 
percent); Pechiney (10 percent); Com- 
pagnie Financiére pour l'Outre-Mer (10 


51 U.S. Department of Commerce. Foreign 
Trade Regulations of the Malagasy Republic. 
Overseas Business Reports, OBR 608-82, Sep- 
tember 1968, 9 pp. 

52 Africa Report. Malagasy Republic. V. 18, 
No. 6, June 1968, p. 26. 
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Table 27.—Malagasy Republic: Exports of 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Beryl concentrate 6 26 
Chromitekkk 13 
Columbite and tantalite, ore and 
concentrate 113 —— 
Copper, metal, including alloys: 
J%%%)˙§»ôZ ]) ] ] A Lir 270 196 
Semimanufactures NA 
Iron and steel: 
S s cec oe 166 4,837 
Semimanufactures 1,535 2,002 
Lead, metal, including alloys 15 - 


scrap 
Tin, metal, including alloys, all 
C66 ⁵ vr eua a (2) 2 
Uranium and thorium, ore and 
concentrate, including rare 


BS Bea EPEE EON 1,398 829 
Zinc, metal, including alloys, all 
IT/ E EE 8 
Other, ore and concentrate NA 146 
NONMETALS 
Garnet, abrasive 6 29 
Cement, hydraulic -------- 16 15 
Graphite, natural 2222. 16,815 16,199 
III!!! ee ee ew 2 4 
Mica, all form 961 861 
Precious and semiprecious stones, 
except diamond....kilograms.. 104,488 48,476 
Salt and brines................- 2, 116 1,314 
Stone, dimension 9 t.a 
Other, D.G.8. .-odol 8 8 
MINERAL FUELS AND 
RELATED MATERIALS 
Coal, all grades, including 
prique ts 8 
Petroleum, refinery products 
thousand 42-gallon barrels.. 167 1,140 
Mineral tar and other coal, 
petroleum or gas derived crude 
chemicals...................- 2 1 
NA Not available. 
1 Less than 14 unit. 
2 Principal destinations (1967): United States 


4,870; 9; France 3,920; United Kingdom 2,556; Japan 


percent); Compagnie de Mokta (5 per- 
cent); and the Malagasy Government (20 
percent). COMINA’s annual production 
capacity was reportedly 120,000 tons, but 
output was expected to rise to 200,000 
tons in a few years. 

Société Civile d’Etude et de Recherche 
du Minerai de Nickel à Madagascar 
(SOMINAD) was formed in Trananarive 
by a consortium to prospect for nickel.“ 
SOMINAD is owned by Ugine-Tuhlmann 
(41 percent); Société Pefaroya (21.5 per- 
cent); Cofimer (12.5 percent); Omnium 
des Mines (7.5 percent); Anglo-American 
Corp. (7.5 percent); and the Malagasy 
Government (10 percent). 

At yearend the Malagasy Government 
was expected to grant prospecting rights 
for 1 year to the Société Civile de Prospec- 
tion de Nickel à Madagascar (PRONIMA ). 
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The firm is owned by Anglo-American 
Corp. (33 percent); Société Miniere et 
Métallurgique de Pefiaroya (27 percent); 
the Malagasy Government (10 percent); 
and four other French companies (7.5 per- 
cent each). PRONIMA will explore for 
nickel, cobalt, chrome, manganese, copper, 
and tin in a 4,581-square-kilometer area 
west-northwest of Tananarive. 

A cement plant located near Majunga 
was said to have a production capacity of 
70,000 tons per year. The plant is owned 
by French and Belgian interests. 

Exploration for petroleum and natural 
gas increased sharply in 1968. The Italian 
oil company Societa Per Azioni (AGIP), 
a subsidiary of Ente Nazionale Idrocarburi 
(ENI), obtained two permits in July to 
prospect an area of 21,000 square kilo- 
meters. The area extends along the west 
coast of Madagascar, north and west of 
the city of Majunga.™ Continental Oil 
Overseas, a subsidiary of Continental Oil 
Co., Inc., and the Malagasy Government 
signed an agreement in June that com- 
mitted Continental Overseas to explore for 
crude oil in southwestern Madagascar. 
Reportedly the company was conducting 
preliminary surveys in their 15,/97-square- 
kilometer concession area onshore near 
Morombe. Frontier Petroleum Co., Inc., 
and Jack Grynberg Associates-Eason Oil 
Co., all U.S. firms, received grants from 
the Malagasy Government for oil explora- 
tion onshore and offshore along the south- 
western coast, north and south of Tulear." 

Tenneco Oil Co., a subsidiary of Tenneco 
Corp., Inc., was granted two offshore ex- 
ploration areas in eastern Madagascar, north 
and south of Tamatave, and in the southern 
section of the island, offshore and west of 
Fort Dauphin. Compagnie Frangaise des 
Pétroles has been searching for oil and gas 
in a 32,000-square-kilometer area offshore 
from Morondava, granted to it in 1967. 
Société des Pétroles de Madagascar, a sub- 
sidiary of the French Government company 
Entreprise De Recherches Et D'Activités 
Pétroliéres (ERAP), has been exploring 
for oil and gas in several onshore areas 
since 1950. At yearend 1968, the Israel 
National Oil Co. was negotiating with the 


53 Metal Bulletin. aer ed Consortium. No. 
5310, June 28, 1968, 
5 Industries Et Travai D'Outremer. No. 172, 
March 1968, p. 225. 
85 Oi] and Gas Journal. Madagascar Explora- 
tion Spotlighted. V. 67, No. 14, Apr. 7, 1969, 
pp. 194—195. 
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Table 28.—Malagasy Republic: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Commodity 1966 1967 
METALS NONMETALS— Continued 
Aluminum, metal, including alloys, Mica, crude and worked 
Aer 88 619 696 kilograms.. 2,313 120 
Copper, metal, including alloys, Pigments, mineral, including iron 
all form 107 100 OXIdO8. ²˙mꝛàA tk ec ded 104 22 
Gold, metal, unworked or partly Salt and brines............-.... 541 816 
Work in oo de cece LRL 2,636 6,302 Sodium and potassium compounds: 
Iron and steel: austic soda. ..........-....- 237 889 
Ore and concentrate......... 50 42 Stone, sand and gravel: Dimension 
Me BtONG oo eee x 2 2 
„ 20 649 : 
Semimanufactures 83,276 35,638 Elemental.................  .....- 2 
Lead, metal, including alloys, all Sulfur dioxide.............. 120 8 
IOIDE-. ß 263 213 Sulfuric acid............... . 80 
Platinum, metal, ine wane alloys Tale, steatite, soapstone and 
troy ounces.. 1,125 853 pyrophyllite. ...... kilograms.. 77,292 32,0038 
Silver, metal, inclu alloys Other nonmetals, n.e.8...........- 558 3,150 
troy ounces.. 9,677 1,247 MINERAL FUELS AND 
Tin, metal, including alloys, all RELATED MATERIALS 
OrMS.------------ long tons 10 15 Coal, all grades, including 
Zinc, metal, including alloys, all briquets 15,202 17,216 
/ ³˙¹Üwüwäw 8 105 110 Coke and semicoxe ---------- 72 70 
Other, metals, including alloys, Petroleum: 
all forms 42 4 Crude and partly refined - 1,041 295, 716 
NONMETALS - —FT—.. 
Abrasives, natural: Grinding and Refinery products: 
polishing wheels and stones 43 18 asoline 
§·§éðÜ1 . dob Eo 65,970 50, 245 thousand 42-gallon barrels 594 135 
lf ³˙ AA ees 3 315 Kerosine and jet fuel 
Clays and clay products (including thousand 42-gallon barrels. . 144 45 
refractory bric Distillate fuel oil do- 475 81 
Crude clays, S 70 54 Residual fuel oil. do- 16 63 
Products.........-........- 1,152 291 Lubricants....... do.... 40 51 
Diamond, all grades Liquefied petroleum gas 
thousand carats. . 175 20 thousand 42-gallon barrels. . 28 4 
Fertilizer materials: 


Crude: Phosphatic and other. 498 415 


Manufactured: Ammonia.... 29 82 
Gypsum and plasters...........- 2,979 3,514 
F/ ³˙¹¹im ⁰—uqrꝛ 88 2,743 2,248 
Magnes ite 


Malagasy Government for an offshore con- 
cession area in the northwest, between the 
towns of Analalava and Diego-Suarez. 

A joint subsidiary formed by the French 
company Total and the United States 
company Texas Gulf Sulphur Co., Inc., 


Other do 80 20 
Total refinery produets 


thousand 42-gallon barrels.. 1, 872 399 
Mineral tar and other coal, 
petroleum or gas derived 

crude chemicals 70 27 


will conduct exploratory work on a 52,000- 
square-kilometer area granted to Total’s 
subsidiary, Compagnie des Pétroles Total 
(Madagascar).? Texas Gulf Sulphur was 
prepared to invest $2.4 million in the area. 


MALAWI 5 


The only mineral commodity with re- 
corded output in Malawi in 1968 was 
cement. About 55,500 tons were produced, 
compared with about 44,100 tons in 1967. 
In 1968 the mineral industry contributed 
about $480,000 '* to a gross domestic prod- 
uct of about $204 million. Gems valued at 
$47,000 were the only mineral commodity 
reported to have been exported in 1967. 
The chief mineral imports in 1967 were 
iron and steel semimanufactures, which 
were valued at $877,000. 


Geological mapping of the country was 
essentially completed by yearend 1968. 
Through geochemical prospecting, areas 
were located that could contain economic 
deposits of nickel, chromium, tin, zinc, 
copper, and gold. Other minerals reported 
in Malawi include apatite, pyrochlore, 


56 Petroleum Press Service. V. 36, No. 4, 
April 1969, p. 146. 
M Prepared by Eugene R. Slatick. 
58 Where necessary, values were converted from 
Malawi pounds at the rate of 1 pound equals 
US$2.40 in 1968 and US$2.80 in 1967. 
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Table 29.—Malawi: Imports of selected 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 

Aluminum, metal, semimanu- 862 815 
factures. 

Copper, metal, semimanufactures 20 77 
and alloys. 

Iron and steel, metal semimanu- 8,801 6, 597 
factures. 

NONMETALS 
Cement..laoaoccwsaam Ec ONE EHE 885 NA 
Clay and clay products (including 

all refractory brick) 200 520 


Fertilizer materials, manufactured 10,313 816 
MINERAL FUELS AND 
RELATED MATERIAL 

Petroleum products 
thousand 42-gallon barrels.. 


e 454 460 


e Estimate. NA Not available. 


rutile, and ilmenite. The bauxite deposit 
near Mlanje is expected to be exploited 
when electric power becomes available from 
the hydroelectric plant that is under con- 
struction at Cahora Bassa, on the Zambezi 
River in Mozambique. 

The monazite deposit at Kangankunde 
Hill was found to contain a higher content 
of europium than expected. The ore con- 
tains 5 to 6 percent monazite. The surface 
deposits can be mined by open-pit methods 
to yield at least 110,000 tons of monazite.” 
London and Rhodesian Mining Company 
has the mining rights. 

R. W. Gunson (Exports) Ltd. plans to 
begin mining sapphire and ruby in 1969.“ 
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The gem deposits, which were found in 
1967, are about 100 kilometers northwest 
of Blantyre. During the year the company 
purchased rough gems from Malawi and 
elsewhere for cutting and polishing. 

The copper deposits discovered in 1964 
at Makoko, southwest of Nsanje, were 
being developed by Makoko Copper Com- 
pany. Although two small smelters were 
installed during the year, commercial pro- 
duction had not yet begun. The copper 
is mined by hand. When the smelters are 
in operation, the labor force totals about 
100. The investment in the operation totals 
about $40,000, including about $8,000 from 
Otavi Mining Company, a South African 
firm. 

The first local petroleum marketing 
company, Oil Company of Malawi Ltd. 
(OILCOM), was formed during the year. 
It is owned by the Government’s Farmers 
Marketing Board (20 percent) and private 
Portuguese interests (80 percent). Products 
are obtained from the refinery near 
Lourenço Marques, Mozambique. The com- 
pany has several filling stations and a 
Government contract to supply petroleum 
products in the northern part of the 
country. Storage depots are to be built 
at Nkhata Bay, Mzuzu, and possibly at 
Mzimba and Karonga. 

Shell (Malawi) Ltd. built a liquefied 
petroleum gas (LPG) filling plant and two 
170-barrel-capacity LPG storage tanks at 
Blantyre. These facilities enable LPG to 
be imported in rail tankcars instead of in 
cylinders. 


MALI *: 


The mineral industry of Mali consisted 
principally of the production of marble 
and salt, which contributed negligible 
value to the gross national product esti- 
mated at $347 million * in 1968. Although 
Mali's output of mineral commodities was 
small, the Government has been exploring 
for mineral and petroleum resources with 
the help of French and Soviet technicians. 
The British and United States company, 
Selection Trust Ltd., after surveying for 
diamonds in the Kenieba region for the 
last 3 years, failed to find sufficient re- 
serves for commercial exploitation. An In- 
vestment Guaranty Agreement has been 


in effect between the United States and 
Mali since 1964, but no guarantees have 
been issued. U.S. firms are not active in 
Mali except for Mobil Oil of West Africa 
and Texaco Africa Ltd., which sell petro- 
leum products. 

Gold was mined in the Kenieba area, 
but the quantity produced was not re- 
corded. Prospecting for gold also was 


p ee Minerals. No. 14, November 1968, 


p. 19. 

9€ Standard Bank Review (London). February 
1969, p. 26. 

9€ Prepared by Henry E. Stipp. 

9? Where necessary, monetary values have been 
converted from Mali frances (MF) to United 
States dollars at the rate of MF498 — US$1. 
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carried out on a sporadic basis in the dis- 
tricts of Yanfolila, Kangaba, and the Adrar 
of Ifaras. Marble was quarried in the 
Bafoulabe area at the rate of 2,500 tons 
annually. The marble was used to make 
600 tons of marble chips, 500 tons of 
powder, and about 21,500 square yards of 
marble slabs. Salt was produced mainly in 
the Taoudenit basin of northern Mali. 
Reportedly the area contains an estimated 
23 million tons of salt of 99 percent purity. 
Estimated production in 1968 ranged from 
3,000 tons to 3,500 tons. Transportation 
of salt to markets is a problem preventing 
exploitation of the resource. The basin is 
about 500 miles north of Tombouctou. 

Mali's trade in mineral commodities in 
1967 consisted of exports of crude non- 
metallic minerals valued at $98,000; re- 
exports of scrap and ferroalloys valued at 
$56,000; and petroleum products valued 
at $31,000. In 1966 exports of nonmetallic 
minerals were valued at $146,000. Most 
of Mali exports went to neighboring coun- 
tries—mainly Mauritania. Imports of min- 
eral products in 1967 consisted mainly of 
petroleum products valued at $3.9 million, 
iron and steel semimanufactured products 
valued at $1.5 million, and cement, lime, 
and building materials valued at $1.4 
million. In 1966, imports of these com- 
modities were valued at $2.3 million and 
$1.0 million, respectively. The relationship 
of mineral trade to total trade is shown in 
the following tabulation: 


Value 
(thousand dollars) 
Mineral Total 
commodity commodity 
trade ! trade ? 
Exports 
.. 156 15, 706 
0. ⁰ eee wise 219 13,100 
%%/%%«ͤÄS 8 185 16, 500 
Imports: 
196D.--. 2 Zoxezccesess 5,592 42,916 
I1986..-.:.2-29-— me 4,981 85,950 
/ noce usse ,96 51,718 


1 Includes only those commodities listed in tables 
80 and 31 of this chapter. 

2 Includes only trade under control of customs 
service; does not include imports of equipment for 
various aid projects and substantial uncontrolled 
trade with neighboring countries. 


Reportedly, 500 million tons of 4.0 to 6.5 
percent copper, lead and zinc ore were esti- 
mated to occur in the Kita area, west of 


Bamako. Reserves of iron in the regions of 
Bafoulabe and the Mandingue Plateau have 
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Table 30.—Mali: Exports of selected 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 ! 


19672 


METALS 
Iron and steel, including alloys: 
Scrap and ferroalloys.........- 
Semimanufactures. ..........- Q xx 
NONMETALS 
Cement, lime, and other building 
materials 
Nonmetallic minerals, crude, n. e.s 
MINERAL FUELS AND 


1,075 671 


RELATED MATERIALS 
Petroleum refinery products........ 32 140 


! Statistical Office of the European Communities. 
No. 4, 1967, pp. 35-45. 

? Statistical Office of the European Communities. 
No. 5, 1968, pp. 129-146. 


Table 31.—Mali: Imports of selected 
mineral commodities 


(Metric tons unless otherwise sepcified) 


Commodity 1966? 1967 2 
METALS 
Aluminum. ................-..- 96 56 
eee 3 23 
Iron and steel, including alloys: 
Scrap and ferroalloys........ 6 22 
Semimanufactures 5,450 3, 575 
J/%/%ο]]ö 88 1 38 
II. ⁵ĩᷣͤ ees 1 NA 
NONMETALS 
Abrasives, naturaaaall 9 
Cement, lime and other building 
materialslss 39,032 29, 972 
Clay construction materials 182 42 
Fertilizers, manufactured 75 1,181 
Stone, sand and gravel. ......... 106 
Nonmetallic minerals, crude, 
unspecified..................- 20,854 16,422 
Nonmetallic mineral manu- 
faeturess 11 117 
MINERAL FUELS AND 
RELATED MATERIALS 
Coal, coke, briquets.............- 37 18 
Gas, natural and manufactured 259 265 
Petroleum refinery products...... 74,439 82,096 


NA Not available. 

1 Statistical Office of the European Communities. 
No. 4, 1967, pp. 35-45. 

? Statistical Office of the European Communities. 
No. 5, 1968, pp. 129-146. 
been evaluated at more than 1 billion tons, 
of which 500 million tons has an iron con- 
tent of 56-60 percent Société Nationale 
de la Recherche Miniére (SONAREM) 
was prospecting for phosphate rock in the 
Bourem area near Gao. SONAREM, with 
the help of U.S.S.R. technicians, was ex- 
ploring for petroleum in northern Mali in 
the Inesserine and Sudan basins. 


63 Industries Et Travaux D’Outremer (Paris). 
No. 172, March 1968, p. 217. 
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MAURITANIA ** 


The mineral industry of the Islamic 
Republic of Mauritania consisted of iron 
ore mining in the Fort Gourand area and 
the output of monazite ore at a mine near 
Bou-Naga. In addition Mauritania also 
produced small quantities of salt and crude 
nonmetallic minerals such as - clay, stone, 
and sand and gravel. Production of these 
mineral commodities, which was valued at 
an estimated $50.0 million,“ contributed 
37 percent to the gross national product 
estimated at about $136 million in 1968. 
The principal mineral activity was centered 
in the vicinity of Akjoujt where the Société 
Miniére de Mauritanie (SOMIMA) was 
developing its copper mine and ancillary 
facilities. In order to exploit its copper 
deposit SOMIMA borrowed $20 million 
from the International Financial Corp. and 
$11 million from the European Investment 
Bank. The Mauritanian Government also is 
supplying a substantial part of SOMIMA’s 
equity capital. Development of the mine, 
plants, and other additional facilities was 
estimated to cost about $60 million. The 
Government and SOMIMA contributed 
to the construction of a 155-mile tarred 
road from Akjoujt to Nouakchott, which 
was scheduled for completion by 1970. 
A water supply system and a modern 
township also were to be constructed. The 
Government planned to expand shipping 
facilities at Nouakchott and improve shore 
installations at the port. Development of 
the deposit at Akjoujt and ancillary facili- 
ties will make a significant contribution to 
the economy of Mauritania. 

Production of iron ore increased 3 per- 
cent to a record high, compared with that 
of 1967. The increase in output was made 
possible by exploitation of a recently de- 
veloped deposit at F'Derick. Iron ore pro- 
duction was valued at an estimated $50 


million, down somewhat from 1967 pro- 
duction owing to a decrease in the price 
of ore in world markets. Mining of rare- 
earth minerals near Bou Naga, which began 
in 1968, occurred during 6 months of the 
year. It was impracticable to operate the 
mine during the rainy or hot seasons. 
Output was expected to reach 1,000 tons 
per year, when the mine was fully devel- 
oped. Production of copper concentrate at 
the mine near Akjoujt was expected to 
begin in 1970. 

Mauritanian trade in mineral commodi- 
ties consisted mainly of the export of iron 
ore valued at an estimated $63 million in 
1967. Reexport of petroleum refinery prod- 
ucts to neighboring countries was valued at 
more than $70,000. Imports of mineral 
commodities in 1967 were principally iron 
and steel semimanufactured products valued 
at $1.7 million and petroleum refinery 
products valued at more than $964,000. 
In 1966 these commodities were valued at 
$1.4 million and $1.2 million, respectively. 
The relationship of trade in mineral com- 
modities to total commodity trade is shown 
in the following tabulation: 


Value (million dollars) 


Mineral Total 
commodity commodity 
trade e 
Exports 
1 9%ö/Ä0ͥ]˙¹¹⁰ ᷣ uS 54.1 57. 6 
1 969s9ss 8 64.4 69.2 
/»³% y 63.8 90.0 
Imports: 
1966s oct ³ E RE SRDSE 2.8 28.8 
s oos UAE 8.8 22.4 
199 —8 3.7 30. 5 
1 Includes only those commodities listed in tables 


33 and 34 of this chapter. 


€ Prepared by Henry E. Stipp. 

95 Where necessary, monetary values have been 
converted from CFA francs to U.S. dollars at 
the rate of CFA francs 247 equal US$1. 


Table 32.—Mauritania: Production of mineral commodities 


Commodity ! 1964 1965 1966 1967 1968 
METALS 
Iron ore and concentrate thousand metric tons 5,080 6,284 7,157 7,452 °¢7,700 
Rare-earth metals, monazite ore, gross weight 
metric toS- eminus. eee eetiecs. S ARCEM 570 
NONMETALS 
Salt, marine (including other evaporated). ..... do- 600 600 NA NA NA 


e Estimated. NA Not available. 


1 In addition to commodities listed, construction materials such as gypsum, clay, sand and gravel are pro- 


duced, but quantitative data are not available. 
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Table 33.—Mauritania: Exports of 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967! 


METALS 
Iron and steel: 
Ore and concentrate 


thousand tons.. 7,185 27,532 


Metal, scra zzz 1,285 1,309 
177A long tons 1 32 
Other nonferrous metals 1 NA 

NONMETALS 
Nonmetallic minerals, crude, 
unspecifl ell 8,700 * 3,074 


MINERAL FUELS AND 
RELATED MATERIALS 
Petroleum refinery products.......- 


5,962 ? 6,386 
Gas, natural and manufactured - 2 NA 


NA Not available. 

1 Statistical Office of the United Nations. Supple- 
ment to the World Trade Annual. V. 3, 1967, pp. 
355-359. 

2 Principal destinations in thousand tons: United 
Kingdom 1, 658; France 1, 644; West Germany 1, 253; 
Italy 1, 197. 

3 Statistical Office of the European Communities. 
Commerce Exterieur. No. 5, 1968, pp. 114-126 (9 
months 1967). 


Table 34.—Mauritania: Imports of 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 ! 
METALS 
Aluminum 11 2 97 
Copper 24 94 
Iron and steel semimanufactures.. 7,833 8,775 
Er odia 3 NA 
JFF long tons 8 219 
EP ³A . A E 3 NA 
Other nonferrous metals 6 NA 
NONMETALS 
Cement, lime, eto 6,266 2 6,030 
Clay, and clay products. ........ 187 295 
Fertilizers, manufactured 2,326 2,872 
hti. !!!! uias 111 
Bel one oos soc e DE aree 1,992 
Stone, sand and gravel.........- 97 ? 41 
Other crude mineral products. _ - - 131 1,911 
Nonmetallic mineral manufac- 
[UFON. oss oc oe ede 16 ? 62 


MINERAL FUELS AND 
RELATED MATERIALS 
Coal, coke and briquets.......... 384 24 
Gas, natural and manufactured 


279 NA 
Petroleum refinery produets 45,086 ? 34, 102 


NA Not available. 

! Statistical Office of the United National Supple- 
ment to the World Trade Annual. V. 3, 1967, pp. 
355—359. 

2 Statistical Office of the European Communities. 
Commerce Exterieur. No. 5, 1968, pp. 114-126 (9 
months 1967). 


The Société des Mines de Fer de 
Mauritanie (MIFERMA) was the most 


important single industrial enterprise in 
Mauritania. Revenues from the iron ore 
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mining and shipping complex financed 
one-third of the Government's budget. In 
January President Moktar Ould Daddah 
inaugurated a new ore field at F'Derick 
in the Fort Gourand region. MIFERMA 
has invested $20.4 million to improve the 
mine and ancillary facilities at F'Derick, 
which will permit production of 1.5 million 
tons of ore annually. Proved reserves at 
this field total 21 million tons of high- 
grade ore. It was reported that since 1960 
MIFERMA has paid more than $26.7 
million to the Government. During the 
same period more than 1,200 Mauritanians 
were given special training in mining and 
in equipment operation. Also 20,000 per- 
sons not employed by the company were 
treated in the firms medical clinics, 
while 1,300 were hospitalized, which in- 
dicates MIFERMA's social contributions 
to Mauritania. 

The Guelb Moghrein copper deposits, 
which are being developed by SOMIMA, 
are located about 5 miles west of Akjoujt 
in western Mauritania. The ore occurs in 
the form of oxides of copper and iron over- 
lying copper sulfides. Reportedly SOMIMA 
plans to mine the copper oxide ore body 
initially. Oxide ore will be treated by the 
Torco process, which has been patented 
and used on refractory copper ore by 
Anglo American Corp. in Zambia. The 
process consists essentially of heating 
crushed ore, salt, and coal (or a carbona- 
ceous material) in a kiln to temperatures 
between 740° and 810° C. The resulting 
metallic copper particles are recovered by 
flotation.“ The mine and associated plant 
was scheduled to produce 90,000 tons 
of copper concentrates annually at full 
Capacity. 

Société d' Exploitation Minière et de 
Recherches de Mauritanie (SOMIRE MA), 
a subsidiary of Pechiney-Saint-Gobain (80 
percent) and the Government of Mauritania 
(20 percent), was exploiting a deposit of 
monazite near Bou Naga, about 90 miles 
southeast of Akjoujt. Reportedly the ore 
contains from 1 to 3 percent rare-earth 
oxides and yttrium. The open-pit mine 
will be worked for 6 months of the year, 
owing to poor working conditions during 
the rainy or hot seasons. 

Reportedly a phosphate rock deposit 
with reserves of 4 million tons was to be 
mined on a small scale to supply local 


86 U. S. Consulate, Johannesburg. State Dept. 


Airgram A-83, Mar. 26, 1969, p. 1. 
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requirements." 'The Deposit was said to be 
located in the Senegal River Valley be- 
tween Matam and Kaedi. 

In mid-November Amoco Mauritania 
Petroleum Co. started drilling the first oil 
well in Mauritanian waters, about 25 miles 
north-northwest of Nanakchott." Amoco 
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Mauritania has a majority interest in a 
15,000 square mile concession held jointly 
with Planet Oil Corp. In December the 
drilling vessel was moved a short distance 
and a new well was started. The depth of 
water in the drilling area is about 250 


feet. 


NIGER *? 


The Republic of Niger mineral industry 
was characterized mainly by the output of 
tin concentrates and common construction 
materials for local consumption. Mineral 
production contributed insignificant value 
to the gross national product, estimated at 
$323 million in 1968.” Uranium produc- 
tion, scheduled to begin in 1970, should 
make a significant contribution to Niger's 
economy. Creation of new industries in 
Niger has been slow, although a new 
liberal investment code was enacted in 
July 1968." Probably the most important 
industrial investment in Niger to date has 
been the cement plant at Malbaza. Niger 
and the United States have an Investment 
Guaranty Agreement in force; however, 
investment by U.S. firms and individuals 
has been small. As a member of the West 
African Customs Union and an associate 
member of the European Economic Com- 
munity (EEC) Niger is heavily dependent 
on France and the EEC for development 
financing. 

No new mining and petroleum laws have 
been passed recently. The Mining Code of 
May 1961 and the Petroleum Code of May 
1964 are still in force. 

The United Nations Special Fund pro- 
gram for a water development survey near 
Zinder came to a close in mid-1968. Since 
1967 the United Nations has had a pro- 
gram to assist the Government in the 
evaluation of mineral resources in the 
Liptako and Air areas and of coal resources 
near Ágadés, and in the training of Niger 
citizens in mineral exploration and evalua- 
tion. Mineral studies of the Liptako area 
were concentrated on geochemical pros- 
pecting. A detailed study of gold anomalies 
in the Sirba Valley and of manganese near 
Tera was scheduled for the first year. 
Mineral investigation in an area south of 
Air consisted of geochemical analysis and 
statistical studies of granitic massifs to 
determine metalliferous zones in the gran- 
ites. Studies on coal seams northwest of 


the coal deposit of Tchirezrine were sched- 
uled to commence with a drilling program 
at yearend 1968. The French Atomic 
Energy Commission was prospecting on a 
renewed 5-year permit in the Elrhaz area 
near Agadez. Société Miniére du Niger 
and the Government continued prospecting 
for gypsum in the Inaridal region north- 
west of Agadez where interesting indica- 
tions have been discovered. 

Production of mineral commodities in 
1968 consisted principally of cement valued 
at $1.5 million and tin concentrates valued 
at $303,429. In 1967 output of these com- 
modities was valued at $1.3 million and 
$159,000, respectively. Construction mate- 
rials and a small quantity of gold was also 
produced. 

Statistics on trade in 1967 were mainly 
incomplete. Exports of tin concentrates and 
imports of petroleum refinery products and 
iron and steel semimanufactures were the 
principal mineral commodity items traded 
by Niger. Exports of tin concentrates (all 
to Nigeria) were valued at $159,184 in 
1967 compared with tin concentrate ex- 
ports estimated at $170,000 in 1966. 
Imports of petroleum refinery products 
(3 months 1967) were valued at $527,000 
and iron and steel imports were valued at 
$754,000. Petroleum refinery products and 
iron and steel semimanufactures imported 
in 1966 were valued at $3.8 million and 
$909,000, respectively. 

The Société Des Mines De [Air 
(SOMATR) signed a contract with the 
French firm Ugine-Kuhlmann for construc- 
tion of the uranium concentration plant at 
Arlit. Reportedly the electric power sta- 


er To USpBokds and Potassium. No. 26, Decem- 
ber 1966, p. 7. 

as World Petroleum Report. V. 15, 1969, p. 101. 

99 Prepared by Henry E. Stipp 

70 Where necessary, CFA franc have been 
converted to U.S. dollars at the rate of CFA 
francs 247 equals US$1. 

71 Industries Et Travaux D'Outremer. Niger: 
A New Code of Investments. No. 180, November 
1968, pp. 1015-1016. 
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Table 35.—Niger: Production of mineral commodities 


Commodity 1964 1965 1966 1967 1968 
Gold, mine output, metal content..troy ounces.. ........ ........ 64 51 56 
“Concentrate, gross weight. ...... long tons 74 77 r 82 79 100 
Concentrate, metal content do 48 53 r 57 55 70 
NONMETALS 
Building stone cubic meters. . 4655 604 480 748 NA 
1! 8 thousand ione. mec RR 15 22 23 
Clay, common. .......................- ))))õͤõͤĩ euism 1,790 2,940 NA 
Gravel cubic meters 4,822 8,020 14,105 4,211 NA 
2 SS ͤ K metric tons 1,500 r 92 1,588 1,967 
r ²˙¹ eee eke es do.... NA NA 22,834 731,287 NA 
UY DE RN IN NU eas enue ete do... NA NA NA e 4,500 NA 
Band... ccocrsulaeeesswctaemacus cubic meters 4,207 11,663 7, 576 4,214 NA 
* Estimate. r Revised. NA Not available. 
19 8 Ministère Des Travaux Publics, Des Transports Des Mines Et De L' Urbanisme, Rapport Annuel 
» 98 pp. 


Table 36.—Niger: Foreign trade in 
mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967! 
EXPORTS 
METALS 
Iron and steel, semimanufactures. . . 10 NA 
Tin, ore and concentrate 
long tons r 82 80 
MINERAL FUELS AND 
TED MATERIALS 
Petroleum refinery produets 2,565 NA 
IMPORTS 
METALS 
Aluminum, metal................- 290 240 
Copper, metal .. 11 ? 11 
Iron and steel, semimanufactures... 3,529 65,066 
Lead, metall. 1 NA 
Tin, metal............. long tons 1 NA 
Zinc, metal. A ĩ³¹A ³ A E 400 
Nonferrous metals, ore and 
concentrate, unspecified . ........ 1,055 NA 
NONMETALS 
Cement, lime ete 6,619 178 
Clay and cur products including 
refractory brick................-. 556 240 
ertilizer materials, manufactured. . 485 2181 
li^ MERGE DONC 262 
AEAEE FE PE ( ae E 8,288 NA 
Stone, sand and gravel............ 192 NA 


Nonmen he minerals, crude 


8,297 2 9,079 
21 NA 


Coal, coke and briquets...........- 268 NA 
Gas, “natural and manufactured 226 ? 80 
Petroleum refinery produets ...-- 44,018 2 5,860 
Tar, pitch, and other crude chemicals 
from coal, oil, and gas distillation. 5 NA 
r Revised. NA Not available. 


1 Statistical Office of the United Nations. Supple- 
meat vd the World Trade Annual. V. 3, 1967, pp. 

2 Statistical ndi of the European Communities 
Commerce E . No. 1, 1968, 1 pp. 122-138 “6 
months 1967). 


tion at Arlit, consisting of two diesel motors 
each producing 700 kilowatts, started to 
operate in July. About 1 million tons of 
overburden has been removed at the site 
of the open-pit mine. Houses and dis- 
pensaries were almost completed and 1,000 
persons were living at Arlit at yearend 
1968. The mine and beneficiation plants 
are scheduled to begin producing at 200 
tons a year by 1970 and reach output 
capacity of 1,000 tons a year by 1974.” 


72 Mining Annual Review (London). June 


1969, p. 325 
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During the year, Spanish Gulf Oil Com- 
pany and Compania Espanola de Petróleos, 
S.A., drilled the first well on jointly held 
1,200-square-kilometer concession off the 
southwest coast. No discoveries were re- 


ported. The Spanish Government invited 
bids for five exploration areas off the west 
and northwest coasts, and Standard Oil 
Company applied for four of them. 


RWANDA 


No developments were reported in 
Rwanda's mineral industry in 1968. Mining 
activity reportedly was being hampered 
because the mining law tends. to promote 
small-scale mining operations.” Smuggling 
continued to plague the industry; an esti- 
mated 25 percent to 30 percent of the 
cassiterite produced is believed to be 
smuggled out of the country.” Cassiterite 
miners received wages of about $0.45 " per 
day, as compared with about $0.35 for 
manual laborers in the Kigali area. 

Cassiterite remained the chief mineral 
produced and exported. Cassiterite pro- 
duction in 1968 was valued at an estimated 
$3.3 million, compared with an estimated 
$3.7 million in 1967. Out of a total export 
trade value of $14 million in 1967, mineral 
exports accounted for $5.3 million, includ- 
ing $4.2 million for cassiterite. Cassiterite 
was the country's second most important 
export item after coffee. 

Based on available data, the chief min- 
eral commodities imported in 1967 were 


cement, $6.5 million, and petroleum prod- 
ucts, $1.2 million. Imports of all com- 
modities were valued at about $20 million. 

The two chief tin mining companies were 
MINETAIN, which accounted for 47 per- 
cent of the 1968 output, and Société 
Miniére de Muhinga et de Kigali 
(SOMUKI), which accounted for 28 per- 
cent. MINETAIN, the largest of the nine 
mining companies in Rwanda, also ac- 
counted for 19 percent of the tungsten 
produced and for all the columbium- 
tantalum and beryl. The numerous individ- 
ual miners produced about 12 percent 
of the cassiterite and 28 percent of the 
tungsten. 


7% A province of the Republic of Equatorial 

un of October 1968. Prepared by Eugene 
atic 

74 Prepared by Eugene R. Slatick. 

© Mining Journal (London). Mining Annual 
Review. June 1969, p. 310. 

76 Work cited in footnote 75. 

77 Where necessary, values have been converted 
at the rate of 1 Rwanda franc equals US$0.01. 


Table 37.—Rwanda: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 


METALS 
Beryl concentrate, gross weigh 
8 and tantalum, ore and concentrate, gross 
N ð—'ſ y y es ee 
Gold, mine output, metal content troy ounces.. 
Lithium minerals, amblygonite.....................- 


e Estimate. NA Not available. 


1964 1965 1966 1967 1968 
298 ? 161 188 109 148 

29 50 25 31 28 

NA NA 106 3 NA 
29898 NA NA NA 
2,020 2,006 1,855 1,929 1,719 
1,960 °1,424 1,340 1,398 1, 238 

1 253 36 538 624 
. 35 NA NA NA 


1 In addition to commodities listed, construction materials such as clay, sand and gravel are also produced, 


but 5 data are not available. 
nited States imports. 


5 Includes small quantity of mixed cassiterite-columbite-tantalite concentrate. 
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Table 38.—Rwanda: Principal mineral 
commodity trade 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
EXPORTS 
METALS 
Beryl ore, and concentrate r 180 170 
Columbium and tantalum, ore and 


concentrate.............-...- r 98 58 
Tin, ore and concentrate 

long tons.. 1,776 2,112 

Tungsten, ore and concentrate r 382 647 


IMPORTS 


METALS 
Aluminum, metal, including alloys 


all forms 46 42 
Iron and steel, semimanufactures. 1,858 1,248 


NONMETALS 
Cement — r 10, 364 18,426 
8 ³˙ A ĩ eee r 5,865 6,271 
MINERAL FUELS AND 
RELATED MATERIALS 
Petroleum products............. r 12,681 18,485 


r Revised. 


Sources: Bulletin de Statistique, République 
Rwandaise. No. 13, April 1967; No. 16, January 1968. 
Statistical Office of the United National Supplement 
to the World Trade Annual. V. 8, 1967, pp. 460—462. 
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The mineral industry of Senegal gen- 
erally experienced a satisfactory year; how- 
ever, production of phosphate rock, the 
country's principal mineral commodity, was 
down slightly from that of 1967. Minerals 
output (including mineral fuels) was valued 
at an estimated $20.6 million, contributing 
about 2.8 percent to the nation's gross 
domestic product estimated at 713.7 mil- 
lion in 1968.” 

The Senegalese Minister of Finance and 
the French Secretary of State for Coopera- 
tion signed a convention for a $104,000 
loan to cover mineral prospecting in 
Senegal's Miokola-Koba area. The Govern- 
ment of Senegal also instituted a petro- 
leum code similar to the Saharan Petro- 
leum Code. Provisions of the code were as 
follows: Ordinance 60-24 of 10 October 
1960, its applying Decree 64—261 of 24 
March 1964 and Decree 64-363 of 20 
May 1964, pertained to approving a model 
concession and determining the legal and 
fiscal regime for exploration, exploitation, 
and transportation of hydrocarbons. 

Exploration for mineral deposits was 
being conducted by the Government with 


United Nations assistance. The French 
organization Bureau de Recherches Géo- 
logiques et Miniéres (BRGM) reportedly 
spent $182,297 on exploration work in the 
Kedongan region in 1968. 

Production of phosphate rock decreased 
somewhat as a result of continuing com- 
petition in world markets, despite a rise in 
prices to their previous levels. Compagnie 
Sénégalaise Des Phosphates De  Taiba 
(TAIBA) had a good year, although part 
of the workings at the N'Domour Diop 
deposit collapsed, owing to the introduction 
of new mining methods. In late 1968 the 
company obtained six 100-ton trucks, 
which will be used to transport ore to the 
processing plant. Production capacity will 
be increased to 1.5 million tons per year 
by October 1969. Currently phosphate ore 
is transported to the plant by a hydraulic 
pipeline. Reserves of phosphate rock in the 
TAIBA deposit have been estimated at 
from 26 to 40 million tons. 


7 Prepared by Henry E. Stipp. 

79 Where necessary, values have been converted 
from CFA francs to U.S. dollars at the rate of 
CFA francs 248 equals US$1. 
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Table 39.—Senegal: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
METALS 
Titanium: 
Ilmenite concentrate, groas weighs 5 f ² (Ek. ⁰ a uiae ua 
Rutile concentrate, gross weight. ) TTT 
Zirconium concentrate, gross weig t TS %WWWl,,, v "uade eR 
NONMETALS 
All ð 1.775 2,616 1,500 e 1,500 
Cement, V hydraulic Lowe es thousand tons. . 205 181 19 175 
Fertilizer materials: 
Crude (natural): 
Aluminum phosphate 120,939 134,940 144,781 161,282 120,000 
uu calcu p hos phate 677, 081 867,239 990,000 1,115,000 1,100,000 
anufac 
Aluminum phosphate, dehydrated... 82,254 18,090 51,908 51,762 * 45,000 
Of! ³¹ 10,018 7,694 18,904 9,631 10,409 
Salt, all types 3. thousand tons 56 51 61 60 84 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
Gasoline, motor 
thousand 42-gallon barrels. . 624 787 592 1,226 785 
Kerosine and jet fuel do 206 457 484 133 607 
Distillate fuel oil................ do.... 514 8 727 822 945 
Residual fuel oil................. do 704 1,051 1,781 1,869 1,506 
quefled petroleum gas do 5 201 81 57 70 
Toll... ³˙ AAA 8 do- 2,249 8,186 8,615 8,597 8,913 
Estimate 
1 Includes products marketed under trade names of Baylifos and Phosphal. 
? Includes production of Mauritania, estimated at 500 to 800 tons a year. 
Includes 181,000 barrels of partly refined products. 
Senegal's balance of trade for mineral iron and steel semimanufactures $3.6 
commodities and total trade improved in million. 
1967 as shown in the following tabulation: BRGM continued its survey of the 


Value (million dollars) 


Mineral Total 

commodity commodity 
trade ! trade 
2 74075 128.4 
196660 15.8 148.9 
1967 VF 6.1 187.7 
51965 19.2 164.8 
1966 16.8 161.0 
1967 LIIL 14.9 136.4 


1 Values given are for those commodities listed in 
tables 40 and 41 of this chapter. 


The principal mineral exports consisted 
of phosphate rock both crude and manu- 
factured. Value of phosphate rock exports 
in 1967 increased to $14.8 million com- 
pared with $14 million in 1966. Mineral 
imports in 1967 were mainly petroleum 
products valued at $6.4 million and iron 
and steel  semimanufactured products 
valued at $5.5 million. In 1966 petroleum 
products were valued at $7.3 million and 


Falémé district for deposits of copper, zinc, 
molybdenum, tungsten, and nickel. Indica- 
tions of these minerals have been found near 
the Bambadji massive. The Kouroudiako 
district reportedly was the best area for 
finding significant copper deposits. 
Chromite mineralization recently dis- 
covered in the Bakel-Kidiri region was 
surveyed more thoroughly. Six of the 30 
recorded anomalies were investigated ex- 
tensivelv; however, none of the prospects 
were considered to be of economic value. 
Indications appear to be favorable for find- 
ing other economic deposits. Traces of 
copper also were found, but the copper 
content of the disseminated chalcopyrite was 
considered to be too low to be of value. Two 
gold placer deposits were discovered near 
the Diale and Makabingue Rivers in the 
eastern region. Several small alluvial dia- 
monds were found in the Falémé region, 
which was being surveyed more intensively.” 


8 Mining cure N V. 270, No. 6932, 
June 28, 1968, p. 
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Table 40.—Senegal: Exports of 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 } 
METALS 
Copper, metal, including alloys: 
SCPRDo o eno ie 668 405 
Unwrought...............- 1,722 107 
Iron and steel metal 
DCAD oo ͤ0— A.. 6,707 3,607 
Primary forms and semi- 
manufactures 126 NA 
Lead, metal, including alloys, all 
1 110 NA 
Zinc, metal, including alloys, all 
form 2e Eee es 15 NA 
Other: 
Ore and concentrate 461 ...... 
Metal... uro Arme 17 742 
NONMETALS 
Cement and line 8,875 NA 
Clays and clay products, 
Fuller's ear tn.. 1,564 1, 500 
Fertilizer materials: 
rude: 
Aluminum phosphate.... 795,646 93, 120 
Caleium phosphate r 715,431 808, 085 
Manufactured, phosphatic ?.. 721,811 45, 000 
Salt and br ines 7, 965 18,418 
Other nonmetals, n. e.ss 7 971 2 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products. ..... 12,370 322 


e Estimate. r Revised. NA Not available. 

! Principal destinations in 1967: Aluminum phos- 
piste all to France. Calcium phosphate; United 

ingdom 232,475; Japan 192,485; West Germany 
167,060. Manufactured, phosphatic; France 36,455; 
Other African countries 8,161; Canary Islands 384. 

2 Includes dehydrated ‘aluminum phosphate and 
products marketed under trade names of Baylifos 
and Phosphal. 


Subsidiaries of Texas Gulf Sulphur Co. 
and Compagnie Francaise des Petroles 
(CFP) signed agreements to explore for 
sulfur and oil and gas on permits held by 
Compagnie des Petroles Total Afrique de 
POuest (COPETAO) a subsidiary of 
CFP.* 'The permits cover about 2.5 million 
acres, mainly offshore from Casamance 
province. Reportedly 10 large salt dome 
structures are in the permit areas. The 
agreements were signed subject to the ap- 
proval of the Government. 

Exploration for crude oil and gas was 
being conducted by Esso Exploration 
Senegal and by COPETAO. In early 1968 
COPETAO was granted a prospecting 
license on an offshore area of 1,081 square 
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Table 41.—Senegal: Imports of 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 


METALS 
Aluminum, metal, including 
alloys: Unwrought and 
semimanufactures............- 249 164 
Copper; metal, including alloys: 
Unwrought and semimanu- 


facture s 108 220 
Iron and steel 
Sera Deo ee ua LE 71 NA 
Pig iron, ferroalloys, and 
similar materials 8 NA 
Semimanufactures: 
Bars, rods, shapes . 11, 034 11,489 
Plate and sheet 5,379 8, 096 
Tubes, pipes, fittings. ... 2,920 4,540 
Others...............-- 1,647 110 
Lead, metal, including alloys, all 
fórm- ß 66 68 
Tin, metal, including alloys, all 
form long tons 16 NA 
Zinc, metal, including alloys, all 
rr ee cee clos 29 NA 
Other, metals, nonferrous, n.e.8... 2 NA 
NONMETALS 
Abrasives, natural, n.e.s._.._...- 44 NA 
Asbestos, erude -------- NA 183 
Cement and line 2,760 2,277 
Clays and clay products......... 2,115 2,268 
Fertilizer materials, crude and 
manufacture 80,188 46,888 
Pyrite (gross weight) 6 
Stone, sand and gra vel! 4,281 NA 


Other, nonmetals, n. e. s 1,923 NA 
MINERAL FUELS AND 
RELATED MATERIALS 


Coal and coke, including briquets- 278 NA 

Petroleum: 
Crude and partly refined r 152,618  (!) 
Gasoline 2,658 1,963 
Kerosine 11,124 8,039 
Distillate fuel oil r 49, 71 88, 778 
Residual fuel oil 288, 870 342, 866 
Bitumen and other residues NA NA 


r Revised. NA Not available. 
1 Less than }4 unit. 


miles? The company has been exploring 
an adjoining 3,860-square-mile area since 
1962. Esso Exploration Senegal drilled one 
well off Cap Vert in its offshore concession, 
which covers an area extending from the 
northern border of Senegal south to the 
14th parallel and seaward to about the 
644-foot isobath. 


5 Skillings’ Mining Review. Joint Exploration 
in Africa Planned. V. 58, Mar. 29, 1969, p. 16. 

82 Petroleum Review. V. 22, No. 254, February 
1968, p. 59. 
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SOMALI REPUBLIC * 


Although data were not available, min- 
eral production in 1968 probably continued 
to be insignificant. Trade information for 
1967 was incomplete. Mineral exports 
were very small. Mineral imports were 
valued at $4.4 million,“ as compared with 
total imports of $40.1 million; imports of 
petroleum products were valued at $2.1 
million. 


Table 42.— Somali Republic: Foreign trade 
in selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 1 
EXPORTS 
METALS 
ere metal, including alloys, 
e IS AU LE ee 79 62 
ion and steel, metal, sera 3 NA 
477! ³¹ eee eee 
Nonferrous metal scrap - 137 191 
IMPORTS 
METALS 
Aluminum, metal, including 
alloys, all forms 3 apy he eth. r?4] NA 
Copper, metal, alloys, wrought... 21 NA 
Iron and steel: 
Steel, ingots and primary 
fer 8 NA 1,949 
Samimanufacturds 55 1,926 3,481 
Lead, metal, including alloys, all T NA 
VERONA NR DU A r 


forms 
Silver, platinum and platinum 
group metals..... troy ounces.. 858,658 NA 
Tin, metal including alloys, all 


forms long tons 1 2 6 NA 
Nonferrous metals, n. e.s r 2 49 NA 
NONMETALS 
Cement, lime, and other building 
materials r 229, 452 NA 
Clays and clay products (including 
all refractory brick) -.---- 2 558 NA 
bal et? . 
iet... 8 r 2 82 NA 
Manufactured 333 r 23,934 NA 
JJ§ĩ⁵Ü5¹(ęC ees r 2116 NA 
Stone, sand and grave l 16 NA 
Sulfur and unroasted pyrite 10 NA 
Nonmetallic mineral manufac- 
lul. o ² eee 668 NA 
MINERAL FUELS AND 
RELATED MATERIALS 


Petroleum refinery products...... r 247,151 *47,000 


e Estimate. r Revised. NA Not available. 
1 Statistical Office of the United Nations. Supple- 
ES E the World Trade Annual. V. 3, 1967, pp. 


2 Somali Republic. Foreign Trade Returns. 1966. 


Among the more important mineral re- 
sources reported * in Somalia are feldspar 
deposits totaling 7,000 to 10,000 tons in 
the Umbeli Mountains; sepiolite deposits 
that reportedly rank among the world's 


largest; cassiterite deposits at Dalan; mon- 
azite, rutile, and zircon in beach sands 
west of Berbera; beryl, mica, and colum- 
bite in the Umbeli Mountains; gypsum 
deposits totaling 16 million tons about 14 
kilometers from Berbera; and uranium in 
the Bur Region. Of all these, uranium was 
of the most interest during the year. 

An 1,800-square-kilometer concession for 
uranium and associated minerals was 
granted to Western Nuclear Inc. in the 
Bur Region. Exploratory drilling in the 
area by a United Nations investigating 
team revealed the presence of about 2.5 
pounds of uranium per ton and of rare- 
earth minerals, gold, nickel, and platinum. 

Italys Società Minerali Radioattivi 
Energia Nucleare (SOMIREN) received 
uranium exploration permits to 8,256 
square kilometers in the Bur Region and 
45,000 square kilometers in northern 
Somalia. 

The first phase of the United Nations 
Development Program, which cost $874,000, 
ended early in 1968 and phase 2, which 
wil cost about $1.8 million, was started. 
The investigating teams will intensify ex- 
ploration to determine if the area near 
Alio Ghelle, about 240 kilometers north- 
west of Magadisco, contains economic de- 
posits of uranium, thorium, and rare-earth 
minerals. 

Petroleum exploration continued, but no 
oil was found. Exploratory wells were drilled 
by Sinclair Somal and Hammar Petroleum 
Corp. During the year the French Entre- 
prise de Recherches et d'Activitiés Pétro- 
liéres (ERAP) acquired a 60-percent in- 
terest in the concession held by Scebel Oil 
Co. and Sheikh Sabah al Ahmad al Jaber 
al Sabah of Kuwait, whose respective 
shares are now 10 percent and 30 perecnt. 

A West German aid mission was study- 
ing the possibility of reopening the marine 
salt works at Hafun, about 160 kilometers 
south of Cape Guardafui. Before the salt 
works were shut down early during World 
War II, salt production had been as much 
as 300,000 tons per year. 

88 Prepared by Eugene R. Slatick. 

8 Where necessary, values have been converted 
at the rate of 1 Somali shilling equals US$0.14. 

85 Somali Statistics. Somali Republic Ministry 
of Planning and Coordination. June 1969, p. 18. 

8 Somalia. Europa Publications, The 


td. 
Middle East and Africa, 1968-69. London, 1968, 
p. 590. 
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SOUTHERN RHODESIA *' 


Reportedly the mineral industry of 
Southern Rhodesia increased total output 
of mineral commodities; the value of these 
products rising to $94.4 million ? in 1968 
compared with about $93.5 million in 
1967. The value of these commodities 
represented 8.6 percent of the 1968 gross 
domestic product of 1,092 million. The 
high level of activity in the mineral indus- 
try was characterized by a large number 
of applications to the Government for 
exclusive prospecting rights, principally 
for nickel and copper. The areas requested 
ranged from Penholonga and Inyanga in 
the eastern districts to western Matabele- 
land near the Botswana border and from 
the Lomangundi area to the Lowveld area 
in the southeast. It was reported that a 
total of 44 exclusive prospecting orders 
were granted by the Government in 1968.” 
In September the Government granted five 
exclusive prospecting orders to the follow- 
ing firms: Johannesburg Consolidated In- 
vestment Co. (JCI), three permits; and 
Prospecting Ventures (Ltd.) a subsidiary 
of Anglo-American Corporation of South 
Africa Ltd., two permits. The JCI grants 
covered 130 square miles between Chiredzi 
and Chipinga, 131 square miles in the 
Gwelo area, and 75 square miles near 
Shangani. Minerals prospected for will in- 
clude copper, lead, zinc, tungsten, nickel, 
cobalt, and precious metals. Prospecting 
Ventures (Ltd.) was granted permission 
to search for copper and nickel over a 
24-square-mile area near Filabusi and over 
an 11-square-mile area near Shangani. 

The Government Minister of Mines 
stated that the mineral industry would 
receive added support within the next 2 
years by production from 10 new mines 
which were being developed. Another 17 
mines, now in the planning stage, would 
be developed at a later time. The Govern- 
ment set up a separate Ministry of Mines 
in 1968 and formed the Mining Promotion 
Corp. (Pty.) Ltd. to stimulate and co- 
ordinate mining development. 

Statistical information on production and 
trade were not available in 1968. These 
data have not been released by the Govern- 
ment since the imposition of selective sanc- 
tion against Southern Rhodesia in early 
1966 by the United Kingdom and early 
1967 by the United Nations. In the trade 
sector, total exports in 1968 reportedly 


were valued at $244.7 million compared 
with $247.5 million in 1967. Reexports in 
1968 were valued at $11.8 million. Total 
imports were valued at $289.9 million in 
1968 compared with $261.9 million in 
1967. After adjustments Southern Rho- 
desia had an adverse trade balance of 
$21.6 million in contrast with a surplus of 
$23.8 million in 1967. There was little 
information on the role of minerals in 
Southern Rhodesia trade; however, it was 
estimated that mineral exports in 1967 
would be valued at from $70 million to 
$84 million. Apparently the sale of min- 
erals in world markets has replaced the 
sale of tobacco as Southern Rhodesia’s 
principal source of foreign exchange. 
Reportedly it was more difficult to trace 
the origin of some minerals such as copper, 
nickel, chromite, and asbestos than it was 
to establish the origin of tobacco grown 
in Southern Rhodesia. It was apparent 
that despite economic sanctions a signifi- 
cant quantity of Southern Rhodesia min- 
erals were being sold abroad. 

The U.S. Government acting in coopera- 
tion with the United Nations issued addi- 
tional restrictions on trade in commodities 
or products (including mineral commodi- 
ties) originating in Southern Rhodesia and 
exported therefrom after May 29, 1968.“ 
Executive Order No. 11419 and its pre- 
ceding Order No. 11322 of January 5, 
1967, covered a wide range of prohibitions, 
which virtually eliminated all trade be- 
tween the United States and Southern 
Rhodesia. Critics of U.S. policy pointed 
out that chromium ore was being purchased 
from Southern Rhodesia by other countries 
to replace chromium ore sold to the United 
States by those countries, at a 50-percent 
increase in price. Also U.S. firms who 
mined and paid for chromium ore prior to 
the trade restrictions could not remove the 
ore from Southern Rhodesia. Industry rep- 
resentatives maintained that national secu- 
rity was being jeopardized by this ban 
against minerals trade.™ 


87 Prepared by Henry E. Stipp. 

88 Where necessary, values have been converted 
from Rhodesian pounds (R£) to U.S. dollars 
at the rate of R £1 equals US$2.80. 

89 Mining Journal (London). Rhodesia-Mining 
uui UDI. V. 272, No. 6980, May 30, 1969, 
p. 464. 

9? Federal Register. Presidential Documents. 
V. 33, No. 148, July 31, 1968, pp. 10837-10838. 

138 Week. V. 39, No. 34, Aug. 19, 1968, 
p. 6. 
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Southern Rhodesia's first aluminum plant 
was being constructed near Salisbury." 
Scheduled to begin producing in yearend 
1969, at a rate of 1,542 tons per year of 
semimanufactured products, the plant will 
cost $728,000 and save about $1,400,000 
a year in foreign exchange. The plant was 
owned by Aluminum Industries Ltd., a 
consortium composed of Alcan Aluminum 
of South Africa Ltd., Meficrho Ltd., and 
Industrial Assets Corp. (Pvt.) Ltd. 

Investigation of the potential of a copper 
deposit, located near the Gwaai River, 
Wankie district, was scheduled to be 
intensified.” Reportedly copper deposits 
were found in half of the 22 boreholes 
drilled in the deposit. Messina (Rhodesia) 
Development Co. Ltd. the original pros- 
pector stated that initial work was suff- 
ciently encouraging to make a viability 


study. An official announcement of two big 


copper deposits being located one in the 
Deadlands area and one 90 miles from 
Bulawayo, indicated that five big inter- 
national organizations had entered the min- 
ing field to develop and exploit the new 
deposits. The Anglovaal Co. reportedly 
was intensifying its prospecting for copper 
deposits in the Witvlei area of the Terri- 
tory of South-West Africa near the border 
with Botswana. The possibility of a major 
discovery of copper and nickel near the 
Botswana border aroused considerable in- 
terest in mining and Government groups 
in Salisbury. Roan Selection Trust (Ltd.), 
which early in the year announced the 
withdrawal of its operations from Southern 
Rhodesia, was reported to be interested 
in prospecting an area of more than 1,000 
square miles in Southern Rhodesia. The 
possibility that the copper and nickel 
deposit north of Francistown, Botswana, 
extended across the border into Southern 
Rhodesia apparently influenced their 
decision. 

Although gold production was valued at 
about $19 million the number of producing 
mines had decreased to less than 300 in 
1968 compared with 1,574 in 1935.* The 
Shamva mine, a former large producer, was 
scheduled to be reopened later at a cost of 
$840,000. General Mining and Finance 
Corp. (Pvt.) and the Mining Promotion 
Corp. (Pvt.) were scheduled to prospect 
for gold, lead, and silver in the Penholonga 
Valley.“ 

Nickel and other minerals were being 
investigated in the Inyati area north of 
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Bulawayo by several of the leading mining 
organizations." Rhodesian Nickel Corp., 
a subsidiary of Anglo American Corp. of 
South Africa, was scheduled to spend 
$28 million to develop the Trojan nickel 
mine near Bindura and the Madziwa mine 
near Shamva. The company also was build- 
ing a 15-million-ton-per-year smelter: at 
Bindura.” The Trojan mine started pro- 
ducing at yearend and two shafts were 
being excavated at the Madziwa mine. 
It was estimated that by yearend 1969 the 
two mines would produce 1.2 million tons 
per year of ore containing 7,500 tons of 
nickel metal. Copper and cobalt will be 
produced as byproducts. Reserves at the 
mines were estimated to be sufficient to 
last 15 years. The first stage of develop- 
ment at the Empress Nickel Mine, located 
40 miles west of Gatooma, was completed. 
Experimental and pilot plant work was 
carried out and a small quantity of metal 
was produced. The mine, owned by Rio 
Tinto (Rhodesia) Ltd., had estimated re- 
serves of 15 million tons of ore containing 
0.81 percent nickel and 0.62 percent 
copper. Scheduled for full production in 
1972 the mine will produce 720,000 tons 
of ore per year. Employment at the mine 
totaled 200 Europeans and 2,000 Africans." 
The Perseverance mine owned by Roan 
Selection Trust Ltd. had indicated reserves 
of 3 million tons of ore averaging 5 percent 
nickel at a depth of 500 feet.” 

The Dodge mine, located in the Shamva 
District, had proved reserves of more than 
1 million tons of barite. Dodge Mineral 
Development Co. (Pvt.) owns the mine. 

A magnesite deposit 25 miles east of 
Beit Bridge was mined on an expanded 
scale in 1968.“ Construction of a second 
sorting and screening plant to increase 
output was completed. The mine and plant 
is operated by Pande Magnesite (Pvt.) 
Ltd. a subsidiary of Vereeniging Refrac- 


92 U.S. Consulate, Salisbury. State Dept. Air- 
gram A-119, June 6, 1969, p. 1. 
93 U.S. Consulate, Erw ate Dept. Air- 
gram A-158, Mar. 1, 1968, 
% Work cited in footnote 35. 
?5 Mining err ap rr i V. 270, No. 
6927, May 24, 1968, 
1968 pr tb Bank 5 (London). September 
» P 
% Metals Week. V. 40, No. 10, Mar. 10, 1969, 


p. 13. 

% U.S. Consulate, Salisbury. State Dept. Air- 
gram A-99, May 23, 1969, p. 1. 

99 J ournal of Mines, Metals and Fuels (Cal- 
cutta). V. 16, No. 3, March 1968, p. 95. 

1 Industrial Minerals (London). No. 8, May 
1968, p. 26. 
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tories Ltd. and Cullinan Refractories Ltd. 
of South Africa. 

Construction of the nitrogenous fertilizer 
factory near Que Que, owned by Sable 
Chemical Industries, Ltd., was scheduled 
to begin in early 1968. The $45 million 
plant was expected to be financed partly 
by private enterprise. Reportedly the fac- 
torys products would be given tariff pro- 
tection; however, after full production had 
been reached, local farmers would be 
provided with ammonium nitrate at about 
$168 per ton of nitrogen content. The 
withdrawal of many workers from the 
United States, owing to tighter enforce- 


SPANISH 


During the year Empresa Nacional 
Minera del Sahara (ENMINSA), the 
Spanish State-owned mining company, de- 
cided to mine the phosphate deposit at 
Bou-Craa, about 100 kilometers southeast 
of El Aaiun. The deposit contains 1.7 
billion tons of high-grade ore. ENMINSA 
had been unsuccessful in its attempts to 
get various large foreign companies in- 
terested in developing the deposit. Late 
in the year, however, a French consortium 
expressed interest in participating in the 
project. The consortium consists of 
Pechiney-Saint Gobain, Société Nationale 
des Pétroles d'Aquitaine, Ugine-Kuhlmann, 
Pierrefitte, Compagnie Frangaise des Petro- 
les, Compagnie Financiers pour l'Outremer, 
and Bureau de Recherche s Géologiques 
et Miniéres. The total investment in the 
project is expected to exceed $100 million. 

A 3.5-kilometer-long breakwater and an 
ore-loading pier, together costing about 
$22 million, were being constructed at 
El Aaiun, from where the phosphate rock 
will be sent to Spain and other Western 
European countries. A contract to build 
a 100-kilometer-long conveyor system from 
the deposit to the port was granted to 
Friedrich Krupp GmbH. The system, cost- 
ing about $33 million, will have an average 
span length of 10 kilometers and a capac- 
ity of 2,000 tons per hour.* It is expected 
to be completed in mid-1971, when 
ENMINSA plans to begin production at 
an initial rate of 3 million tons per year. 
Production is scheduled to eventually reach 
10 million tons per year. A 1,000-ton-per- 
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ment of sanctions on Southern Rhodesia, 
has hindered construction on the plant.” 
However, the contractor indicated that the 
first stage of the plant would be completed 
by April 1969. 

The Wankie Colliery Co. Ltd. had sales 
of 2,969,231 tons of coal in 1968 compared 
with 2,840,698 tons in 1967. Sales of coke 
by Wankie totaled 200,743 tons in 1968 
as contrasted with sales of 169,282 tons 
in 1967. Sales figures are the only sta- 
tistics avallable on coal and coke. They 
can be considered to represent about 95 
percent of annual production. 


SAHARA ° 


hour ore crushing plant costing about $9 
million is to be built at the mine; several 
companies placed bids to build the plant, 
but no contracts were reported. 

In exchange for Morocco’s agreement 
not to interfere with the development of 
the phosphate deposits, which are in con- 
tested territory, Spain ceded its African 
enclave of Ifni to Morocco in early 1969.* 
The Government of Morocco agreed to 
discuss the issue in a cooperative spirit; 
it did not drop its territorial claim to the 
area. Mauritania also has viewed the area 
as possibly being part of its territory. 

During the year the Spanish Government 
granted a petroleum concession totaling 
about 19,000 square kilometers to a joint 
venture comprised of Empresa Nacional 
Petróleos de Aragon, S.A. (ENPASA), 
Entreprise de Recherches et d'Activitiés 
Pétroliéres (ERAP) and Société National 
des Pétroles d'Aquitaine (SNPA). In No- 
vember Continental Oil Company acquired 
a 50-percent interest in part of the con- 
cession area held jointly by Compania 
Espanola de Petróleos, S.A., and Spanish 
Gulf Oil Company. The Government 
offered permits to seven onshore conces- 
sions totaling 17,500 square kilometers, 
but there were no bidders. The areas had 
been under concession several years ago. 


2 Nitrogen (London). No. 57, January-Febru- 
ary 1969, p. 16. 

3 Prepared by Eugene R. Slatick. 

* Phosphorus and Potassium. Phosphate Trans- 
portation by Conveyor in the Spanish Sahara. 
No. 40, March/April 1969, pp. 25-27. 

5 Engineering and Mining Journal. V. 170, 
No. 2, February 1969, p. 126. 
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SUDAN ° 


Minerals continued to hold a minor place 
in Sudan's economy in 1968, but interest 
in mineral exploration continued. Except 
for the apparent cessation of iron ore pro- 
duction, there was little change in the 
mineral industry. Production of petroleum 
products declined slightly because an ex- 
plosion at the Port Sudan refinery put the 
plant out of operation for about 2 months. 

Mineral exports in 1967 were chiefly 
nonferrous base metal ores and concen- 
trates, including manganese, which were 
valued at $511,000, and iron and steel 
scrap, which was valued at $349,000. The 
chief mineral imports were crude oil, esti- 
mated $10.6 million; iron and steel semi- 
manufactures, $7.9 million; petroleum 
products, $7.6 million; and fertilizers, $6 
million. The values of mineral trade and 
total trade for recent years were as follows: 

During the year the Government 
amended the Petroleum Resources Develop- 
ment Act of 1958 so that royalty payments 
will be considered as an income tax, thereby 
exempting prospective developers from 
double taxation, and so that oil leases 
would not be liable for other Sudanese 
taxes on profits or income. The Govern- 
ment also began drafting a law that will 
define the national jurisdiction of mineral 
deposits in the Red Sea. 

Kamal Abdel Moneim International Co., 
a Sudanese firm, was granted an explora- 
tion concession in the Ingessania Hills of 
Blue Nile Province. The company reported 
finding a chromite deposit between Kukur 
and Soda, and was planning to mine it. 


A road will have to be built to the railroad 
at Er Roseires, about 80 kilometers away. 
The chromite mine of Mining and Trading 
Co. Ltd. of Sudan is in the same area. 

The Iron ore deposits at Fodikwan, Grab 
Delhit, and Naukuri were being considered 
for a joint development undertaking by the 
Sudanese-Yugoslav company, Fodikwan 
Mining Company, and Japan's Ataka 
Sangyo Company. If development plans are 
realized, most of the production would be 
exported to Japan. The total reserves of 
the deposits, all in the northern part of 
the country, are estimated at 200 million 
tons with an iron content of more than 40 
percent. 

Late in the year a consortium comprised 
of Amad N.L., Gulf International (Sudan), 
and Kenneth McMahon and Partners was 
formed to prospect in a 2.5-million-square- 
kilometer area.? 

There were no reports of any discoveries 
from the mineral survey project that the 
United Nations Development Program 
Fund approved in 1967. The main mineral 
deposits that were to be evaluated were 
copper, at Hofrat en Nahas, Darfur Prov- 
ince, where deposits containing 2.78 per- 
cent copper total an estimated 10 million 
tons; nickel and gold in Kassala Province; 
chromite in Blue Nile Province; and mica 
in Northern Province. 


6 Prepared by Eugene R. Slatick. 


7 Where necessary, values have been converted 
at the rate of 1 Sudanese pound (S£) equals 
882.87. 

8 Mining Journal (London). V. 272, No. 6961, 
Jan. 17, 1969, p. 59. 


Table 43.—Sudan: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1964 1965 ! 1966 ! 1967 1968 
METALS 
Chromium, chromite, gross weight 
thousand tons 17 30 17 r 25 22 

Gold, mine output, metal content. .troy ounces 877 300 200 200 29 
Iron ore and concentrates. ...... thousand tons (2) 35 39 C 
Manganese, ore and concentrate, gross weight e 8,500 1,000 1,500 r 2,500 5,000 
Silver, mine output, metal content. .troy ounces. . 4 AAA Seescsew: 

NONMETALS 
Cement, hydraulie thousand tons 9 100 r 133 145 
Gypsum and anhydrite, erudeggg—ꝛ— 4,520 4,290 1,921 r 3,782 10,226 
Magnesite, crüde. 2.2.9 mw. y 3,000 r 4,000 6,500 
Salt, all types -- 60 52 48 1 5 50 


MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products 


thousand 42-gallon barrels.. ... 


e Estimated. r Revised. 
1 All data estimated 
? Less than 14 unit. 


THE MINERAL INDUSTRY OF OTHER AREAS OF AFRICA 


929 
Table 44.—Sudan: Foreign trade in mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1966 1967 Commodity 1966 1967 
EXPORTS IM PORTS— Continued 
METALS NONMETALS—C ontinued 
Iron and steel: Cement......... thousand tons 48 17 
// E 47,694 8,750 Chalks 32222 chute i 8 840 144 
Metal, scrap...-...--.....- 9,118 7,857 Clay and clay products (including 
Manganese, ore and concentrates. 1,150 (1!) refractory bricks) ) 704 423 
Other nonferrous base metals: Ore Fertilizer materials: 
and concentrate 11,000 20,500 Manufactured: 
Nonferrous metal scrap.........- 999 1,000 Nitrogenous............ 14,086 66,065 
NONMETALS Phosphatic............- 1 330 
, v 7 62 Mixed (other̃ )) 9 10 
E bene led mda t ci ce 1,711 216 Sulfuric acid and other 
MINERAL FUELS AND inorganic acids 228 480 
| RELATED MATERIALS Gyps- -isien 8 683 4 
Petroleum refinery products TMG 2 So oie cele eL s 1,211 410 
thousand 42-gallon barrels. . 215 29 Mica, crude..................-- 1 cual 3 
LO Se ONT SR ͤ ͤ Ad E ER 4 
Sodium and potassium compounds, 
IMPORTS n. e. s.: 
Caustic sda 8,844 3, 170 
Caustic potash. ss 2 
METALS Stone, sand and gravel: 
Aluminum, metal, including Dimension stone 4 6 
alloys, all forms 1,212 1,390 Sand gravel and crushed rock. 49 NA 
Copper, metal, including alloys, Nonmetallic minerals, crude, n.e.s- 46 48 
all forms....................- 60 155 Chemical elements and bases, 
Iron and steel: inorganic, n.e@.s_......._.-__-. 27 87 
ingot and other primary Nonmetallic mineral manufactures 
orm 170 40 27277 ee See oe Sa tage 835 177 
Semimanufactures - . ........ 90,477 77,284 MINERAL FUELS AND 
Lead, metal, including alloys, all RELATED MATERIALS 
e ese ees 146 69 Asphalt, natural...............-  ..-... 1 
Tin, metal, including alloys, all Coke and semicoke.............. 800 ...... 
rms long tons 60 61 Petroleum: 
Zinc, metal, including allloys, all Crude 
form 55 9 thousand 42-gallon barrels.. 4, 450 5, 900 
Metallic oxides, mainly for paints- 157 222 _ Refinery products..... do.... 469 1,626 
NONMETALS Mineral tar and crude chemicals 
Abrasives: from coal, oil, and gas distilla- 
Natural..........-...-.---- 52 8 Dlohosacizenc-il 22d 4s dioc 8 276 
Grinding stones and wheels... 802 78 
e Estimated. NA Not available. 
1 Included in other nonferrous base metals. 
Value (million dollars) 
Mineral Total 
commodity commodity 
e trade 
Exports: 
19688 uec mec 2.5 195.0 
19608 ? r 1.8 203.0 
19 eee seks 1.1 212.8 
Imports: 
19888 sasatan e 31.5 207.5 
1966... cua cere ec 80.0 222.8 
1961... ere cchheoos e 85.7 233.0 
e Estimate. r Revised. 
SWAZILAND ? 


The mineral industry of Swaziland, a 
small country in southern Africa which 
received its independence from Great Brit- 
ain in September 1968, made a significant 


contribution to the nation's 


economy. 


Production of mineral commodities was 
valued at $25.7 million ? or 32 percent of 


® Prepared by Henry E. Stipp. 


10 Where necessary, monetary values have been 


converted from South African Rand 


(R) to 


U.S. dollars at the rate of 1R equals US$1. 
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the gross domestic product estimated at 
$80 million in 1968. In addition about 
7,000 laborers worked in the mines in the 
Republic of South Africa and repatriated 
about $137,000, which helped to conserve 
foreign exchange. In 1968 an average of 
2,400 persons were engaged in mining out 
of a total labor force estimated at 45,000 
employed within Swaziland. The United 
Nations Development Program continued 
its survey of potential mineral deposits and 
also worked on problems of mineral bene- 
ficiation. The airborne geophysical survey 
conducted since 1967 was concluded. The 
next phase of mineral prospecting by geo- 
chemical and conventional methods was 
started. The Institute of Geological Sci- 
ences, London, also participated in the 
program from May to early June. Geologi- 
cal maps of Swaziland, on a scale of 
1:50,000 were prepared and printed in 
color by the Directorate of Overseas 
Surveys. 

Production of mineral commodities in 
1968 was valued at $25.6 million, a record 
high, compared with $24.5 million in 1967. 
Principal minerals produced in 1968 were 
iron ore valued at $16.6 million and as- 
bestos valued at $8.5 million. In 1967 
these minerals were valued at $15.8 million 
and $8.2 million, respectively. 

Trade in mineral commodities in 1967 
consisted of exports mainly of iron ore 
valued at $16.6 million and asbestos valued 
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at $8.2 million. In 1966 iron ore exports 
were valued at $10.6 million and asbestos 
exports at $7.0 million. Imports of min- 
eral commodities in 1967 were principally 
petroleum refinery products valued at $4.7 
million and fertilizers valued at $1.9 mil- 
lion. In 1966 the imports listed above were 
valued at $3.0 million and $1.4 million, 
respectively. The relationship of trade in 
mineral commodities compared to total 
commodity trade was as follows: 


Value (million dollars) 


Mineral Total 
commodity commodity 
trade ! trade 
Exports: | 
hr ERES 14.4 483.0 
1966... 88 18.0 58.47 
19; Scu 25.0 58.8 
Imports: 
1060... E was 7.2 36.6 
19393 we r 8.4 r 85.8 
19%%%—ö; uclosezessi 11.2 46. 5 
r Revised. 


1 Values given are for only those commodities 
listed in table 46 of this chapter. 


Iron ore reserves at the Ngwenya mine 
of Swaziland Iron Ore Development Co. 
reportedly have been proved at 43 million 
tons to a depth of 600 feet." The main 
section contains about 19 million tons of 
ore averaging 62 percent iron content. 
Apparently the remaining 24 million tons 
contain ore of a lower iron content. Swazi- 


n Mining Journal (London). V. 271, No. 6948, 
Sept. 18, 1968, p. 185. 


Table 45.—Swaziland: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1964 1965 1966 1967 1968 
METALS 
Gold, mine output, metal content. .troy ounces... 2,078 1,619 ö; ͥ dua eE 
Iron ore, direct shipping thousand tons 60 1,020 1,591 1,744 2,050 
Tin, concentrates._.........---.---- long tons 3 2 J; merece 
Silver, mine output, metal content. troy ounces.. 130 130 ZB. (sects. dcus 
NONMETALS 

Asbestos, chrysotile———— 86,162 87,089 82,787 36,427 38, 960 
Brite. |. 1202225 92090002 ⁵ ele LL 15 491 1,043 888 
Clays: 

Diaspore. .............-...--.--......--. „ f Pea RARaN 
T %%Gyf%ꝙõ ĩ§¹ AA ͤ uu naL 312 753 587 1,860 2,145 

ne: 
Pyrophyllite.......------------ -MM 1,995 920 485 599 
J)JJ)((büũͤ A ráÓáÀ— 28,171 2438, 577 
C OE FUELS AND RELATED MATERIALS 
oa 
Autre eoceesececeiccegcees 4 ; 20 „„ (Eie du 
Bituminous. ..-----------------------2 4,073 r 29,966 66 , 759 77, 962 96,789 
r Revised. 


1 In addition to commodities listed, simple construction materials such as clay and sand and gravel were 


produced, but quantitative data are not available. 
3 Cubic yards. 
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Table 46.—Swaziland: Foreign trade in 
selected mineral commodities 


Commodity 1966 1967 
EXPORTS! 
METALS 
Gold. ..--.-------- troy ounces.. 808 ...... 
Iron ore thousand metric tons.. 1,591 1,744 
Silver -s assaini troy ounces.. 28 
Tin concentrates... long tons 1 
NONMETALS . 
Asbestos, chrysotile -metric tons 32,787 36,427 
Baie do.... 1, 043 888 
Clay and clay products, kaolin 
metrie tons 587 2,145 
Pyrophyllite. e do 435 580 
MINERAL FUELS AND 
RELATED MATERIALS 
%) tee ead 0... 1,968 NA 
IMPORTS : 
METALS 
Steel reinforcements and corru- 
gated iron value, thousands.. * $350 $407 
Steel windows, doors and frames 
value, thousands.. 5171 $220 
Plumbing and sanitary fittings 
value, thousands..  7$189 $150 
NONMETALS 
Cement, bricks and asbestos 
products... value, thousands.. 1 $904 $514 
Piping for buildings, irrigations, 
eta value, thousands.. 1 $389 $119 
Fertilizer- .............-- do.... * $1,481 31, 900 
MINERAL FUELS AND 
RELATED MATERIALS 
Gasoline do.... $1,277 $1,950 
Diesel oil. do.... $935 $2,037 
Lubricating oil and greases. do $361 $701 
tl r $6,007 57,998 
r Revised. NA Not available. 


1 Ministry of Commerce Industry and Mines 
(Mbabane). Annual Report of the Geological Survey 
and Mines Department. Dec. 81, 1967, p. 41. 

155 p Ra Bank Review (London). September 
» P. 21. 


land's Minister of Finance stated that the 
feasibility of processing iron ore within the 
nation was being investigated by an engi- 
neer from the United Nations." Swaziland 
has signed contracts with Japanese steel 
firms for delivery of 18 million metric tons 
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(13 million tons lump ore and 4.6 million 
tons of fines) by 1974. Installation of an 
ore beneficiation plant would prolong the 
life of the Ngwenya mine, which contrib- 
utes significantly to the economy of the 
country. 

In October, Minerals Holdings Ltd., a 
subsidiary of London-Rhodesia Mining and 
Land Co. Ltd. (LONRHO), was granted 
a prospecting permit over a 24-square-mile 
area adjoining the Havelock asbestos mine 
at Emlembe. At the same time a mining 
lease was also initiated, in case LONRHO 
decides to develop a mine in the area. 
Investment was to be from $14 million to 
$21 million. Earlier in the year a Portu- 
guese company reportedly was studying the 
feasibility of processing crude asbestos 
within Swaziland. 

A cement grinding and bagging plant 
was being constructed in the Matsapa area 
for the Matola Cement Co. Ltd.? Raw 
material for the plant will be imported 
from the Matola Cement Works near 
Lourengo Marques. The cost of the project 
was expected to be about $630,000. Initial 
production, which will begin in December, 
will be 30,000 tons per year. This will 
increase to 100,000 tons per year if a 
substantial market can be developed. The 
Swaziland Government will be invited to 
participate in holding shares of stock in 
the company. Employment at the plant will 
total about 50 workers. 

Output of coal from Swaziland Collieries 
Ltd. at Mpaka continued to increase in 
1968. Reserves of coal in the Stegi area 
were estimated at 200 million tons. About 
half of the coal produced 1s consumed by 
the local railway and the remaining quan- 
tity is exported to Kenya and Mozambique. 
A 2,000-milliwatt thermal power station is 
planned for construction in Swaziland; 
however, economic feasibility of the power- 
plant depends upon sales of surplus power 
to the Republic of South Africa. Consump- 
tion of coal would increase sharply, if the 
proposed thermal electric plant is built. 


TOGO ** 


Phosphate rock mining and processing 
remained Togo’s chief mineral industry in 
1968; it was also one of the three most 
important industries in the country. During 


the year Compagnie Togolaise des Mines 
du Bénin (CTMB), the phosphate pro- 


ducer, mined about 2.4 million tons of 
crude phosphate, from which a record 


12 Mining Journal (London). V. 272, No. 6974, 
Apr. 18, 1969, p. 330. 

13 Barclays Overseas Review (London). Octo- 
ber 1968, p. 21. 

14 Prepared by Eugene R. Slatick. 
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marketable output of 1,375,000 tons was 
obtained, compared with 1,123,000 tons in 
1967. CTMB increased the capacity of the 
beneficiation plant at Kpémé to 1.5 million 
tons per year. According to the company's 
expansion program, the plant's capacity is 
to be eventually increased to about 1.8 
million tons per year. 

In 1967, exports of phosphate rock, 
Togo's chief mineral export and the only 
one for which data were available, were 
valued at $16.65 million, compared with 
$15.3 million in 1966. Exports of all com- 
modities in 1967 were valued at $32.2 
million. Of the 1,005,199 tons of phosphate 
rock exported, France received 381,719 
tons; Netherlands, 204,436 tons; Australia, 
132,788 tons; and Japan, 108,224 tons. The 
chief mineral commodities imported in 
1967 were petroleum products (estimated 
value of $2 million) and iron and steel 
semimanufactures ($1.9 million). The value 
of all commodities imported in 1967 was 
$45.4 million. 

The entire coastal sedimentary basin of 
Togo is to be explored for oil by Frontier 
Togo Petroleum Co., which received a 
concession covering about 1,300 square kilo- 
meters, mostly offshore and extending to 
the 12-mile limit. Frontier Togo, which is 
owned by Frontier Petroleum Co. and 
Industrial Resources and Capitalization, 
Inc., both U.S. companies, later farmed out 
the license to Union Carbide Petroleum 
Corp. An aerial magnetic survey and 
marine seismic surveys were completed dur- 
ing the year. The concession terms require 
drilling to be under way by July 1970. 

The 20-million-ton deposit of high-grade 
dolomite at Gnaoulou, about 145 kilometers 
north of Lomé, is to be developed by a new 
company comprised of the Government 
(two-thirds interest) and Società Italienne 
de Development Industrial et Commercial 
(SINCO). A processing plant was under 
construction at Lomé. Production is sched- 
uled to be about 50,000 tons per year. 

The iron ore reserves at Bangél were 
estimated at 20 million tons containing 
45 to 54 percent iron, and 30 million tons 
averaging 35 percent iron." Reserves at 
Bitjabé were estimated at 600 million tons 
containing 32 to 35 percent iron. 

A mineral exploration program was 
underway during the year. It is being 
financed by the United Nations Special 
Fund, the French Fund for Aid and Cooper- 
ation, and the Togolese Government. Most 
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Table 47.— Togo: Foreign trade in 
selected mineral commodities 


(Metric tons unless otherwise sepcified) 


Commodity 1966 1967 1 
EXPORTS 
TALS 
Iron ane steel 
CTOD fac ete ee eS 291 NA 
Semimanufactures......... 44 NA 
NONMETALS 
Fertilizer materials, crude 
phosphate 968,728 1, 005, 199 
Nonmetallic minerals, crude 
unspecified................- 118 NA 
MINERAL FUELS AND 
RELATED MATERIALS 
Petroleum refinery produets 278 NA 
IMPORTS 
METALS 
Aluminum, metal, including 
alloys, all forms 98 42 
Copper, metal, including alloys, 
all forma... el. cR 21 NA 
Iron and steel 
7 ereseia se 58 NA 
Semimanufactures: 
Bars, rods, and 
sections 5,332 4,718 
Plate and sheet 8,340 2,960 
ils and accessories 349 861 
Tubes and fittings... 1,624 1,118 
Other............... 855 191 
Teta! 11,000 9,348 
Lead, metal, 1 alloys 
all forms TC 18 NA 
NONMETALS 
Cement, lime, and other building 
materials. .......... .....- 60,298 29, 792 
Clays and clay produets ------ 38 549 
Fertilizer materials, manu- 
factured..................- 181 NA 
Stone, sand and gra vel 63 65 
Nonmetallic minerals, crude 
unspecified................- 6,955 NA 
Nonmetallic mineral manu- 
faeture s 61 NA 
MINERAL FUELS AND 
RELATED MATERIALS 
Coal, coke and briquets........ 60 NA 
Petroleum refinery products.... 61,026 62, 000 
Tar, pitch, and other crude 
chemicals from coal, oil, and 
gas distillation.............. 138 NA 


e Estimate. NA Not available. 
1 Statistical Office of the United Nations. Supple- 
8 ha the World Trade Annual. V. 3, 1967, pp. 


of the fieldwork was being done by Institut 
Geographique National Frangais (IGN) 


15 Where necessary, values have been converted 
from CFA francs at the rate of CFA francs 
250 equal US$1. 

16 Mining Journal (London). 


: Mining Annua: 
Review. June 1969, p. 327. 
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and Bureau de Recherches Géologiques et 
Miniéres (BRGM). 

In February 1969 an agreement was 
signed by the governments of Togo, the 
Ivory Coast, and Lambert, a French 
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financial group, to establish the West Afri- 
can Cement Company to develop a 50- 
million-ton limestone deposit at Avéta in 
Togo. 


UPPER VOLTA ?* 


No minerals have been mined in the 
Republic of Upper Volta since early 1966, 
when gold production stopped. Based on 
available information, the mineral com- 
modity trade in 1967 consisted chiefly of 
imports of petroleum products, which were 
valued at $2.3 million;? cement, lime, and 
other building materials, $900,000; and 
iron and steel semimanufactures, $700,000. 
Total imports were valued at $35.9 mil- 
lion; total exports at $17.8 million. 

Commercial development of the manga- 
nese deposit at Tambao had not yet begun. 
The reserves total 6.9 million tons and 
contain an average of 52.4 percent man- 
ganese; probable additional reserves could 
raise the total to about 10 million tons. 
Using strip mining methods, the deposit 
reportedly could be exploited at a produc- 
tion rate of 480,000 tons per year. The 
development of the deposit could lead to 
the establishment of other industries in 
northeastern Upper Volta.“ Among these 
is a cement plant with a capacity of about 
100,000 tons per year that would utilize 
limestone deposits at Tin Hrassan, 29 kilo- 
meters west of Tambao. Development costs 
for the manganese deposit, the cement 
plant, and a 353-kilometer railroad from 
Tambao to Ouagadougou are estimated at 
$48 million. 

Hopes that a new gold deposit might be 
found were stirred by the discovery of 
several gold nuggets, some weighing as 
much as 8 troy ounces, in a streambed near 
Dori, about 75 kilometers southeast of 
Tambao. The Government was studying 
the area to determine if there is a major 
deposit. In the past, gold was mined at 
Poura, about 175 kilometers southwest of 
Ouagadougou. 

Prospecting by teams of the United 
Nations Development Program has revealed 
the presence of extensive copper deposits 


Table 48.—Upper Volta: Foreign trade in 
selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
EXPORTS 
METALS 
Iron and steel: 
Sers ana. 298 NA 
Semimanufactures 28 NA 
Nonferrous ore and concentrate, 
mainly gold 488 NA 
MINERAL FUELS AND 
RELATED MATERIALS 
Petroleum refinery products...... 54 NA 
IMPORTS 
METALS 
Aluminum, metal, including 
alloys, all form 98 NA 
Iron and steel: 
Scrap- Cö§öOg m 8 380 NA 
Semimanufactures 4,364 4,644 
NONMETALS 
Cement, lime, and other building 
materials. ................... 


23,216 * 22,000 
Clays and clay products 324 NA 
Fertilizer materials, manufac- 

tured- f;;r·ͥ my m 559 NA 
Nonmetallic minerals, crude... ... 10,557 NA 
Nonmetallic minerals, manu- 

factured...-.---------------- 66 NA 

MINERAL FUELS AND 
RELATED MATERIALS 
Petroleum refinery products...... r 35,203 e 37,000 


* Estimate. r Revised. NA Not available. 


at Diénéméra, northeast of Gaoua. The 
deposits apparently are low grade, but they 
could prove to be exploitable. Indications 
of antimony, copper, molybdenum, and 
nickel have been found near Kaya. 


17 Prepared by Eugene R. Slatick. 

18 Where necessary, values have been converted 
at the rate of 1 Communauté Francaise Afrique 
(CFA) franc equals US$0.004. 

19 Industries et Travaux d'Outre-Mer. Ls Gise- 
ment de Manganése de Tambai, clé du Developpe- 
ment du Nord-Est de la Haute-Volta. No. 178, 
September 1968, pp. 744-748. 
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BAHRAIN 5 


The announcement that an aluminum 
plant will be built in Bahrain was the most 
important mineral development in 1968. 
. The country’s petroleum industry continued 
as the island’s most important industrial 
activity and income from this industry 
amounted to an estimated $46 million or 
85 percent of the total government revenue, 
including royalty income. More than half 
this income was received from Abu Safah 
field production, a Saudi Arabian field. The 
revenue from this field is shared with 
Bahrain. Bahrain Petroleum Co. (BAPCO) 
holds the onshore concession, is the only 
crude oil producing company, and operates 
the only refinery. An offshore concession 
was dropped during the year. 

On July 7, 1968, after a 2-day meeting 
in Abu Dhabi, the heads of State of 
Bahrain, Qatar, and the seven separate 
sheikhs of the Trucial States issued a joint 
communiqué confirming complete agree- 
ment in strengthening ties between the nine 
emirates as a first step toward creating a 
Federation. 


PRODUCTION 


Crude oil production rose importantly 
in 1968 for the fifth consecutive year, 
averaging 75,404 barrels daily, up 8 per- 


cent from 69,507 barrels daily in 1967. 
Based on estimated realized prices, produc- 
tion was valued at $42 million in 1968 
and $39 million in 1967. Gas produced in 
association with the crude oil also in- 
creased; however, total production levels 
were not reported. Marketed production 
in 1968 amounted to 4,713 million cubic 
feet. 

Throughput at the BAPCO refinery de- 
clined 5 percent in 1968 to 230,997 barrels 
per day. This decline resulted because in 
1967 unusually high runs of Saudi Arabian 
crude oil were made when stoppages oc- 
curred at the Ras Tanura refinery in Saudi 
Arabia following the Arab-Israeli conflict 
that year. The most significant change at 
BAPCO’s refinery in recent years has been 
the decline in gasoline output and a con- 
comitant increase in jet fuel production. 


1 Supervisory foreign mineral specialist (petro- 
leum), Division of International Activities. 

2 Foreign mineral specialist, Division Inter- 
national Activities. 

$ Foreign mineral specialist (petroleum), Divi- 
sion International Activities. 

* Physical scientist, Division 
Activities. 

5 Prepared by David A. Carleton. 
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Table 1.—Bahrain: Production of crude petroleum and petroleum refinery products 


(Thousand 42-gallon barrels) 

Commodity 1964 1965 1966 1967 1968 

Crude petroleum. ..............- 4444 18,000 20,788 22,521 25,870 27,598 
Petroleum refinery products: 

Gasoline and naphtha....................... 16,704 14,876 14,505 16,817 12,956 
!, ma D Ren E 6,580 8,481 9,456 18,407 15,227 
FE ⁵ðV!ri ĩͤ 8,469 8,171 2,768 2,8904 1,895 
Distillate fuel oil......................-...- 15,764 12,772 12,777 18 ,968 18 ,682 
Residual fuel oil 27,682 27,534 29,479 , 844 5,574 

õ*—ö; d ĩͤ v ⁵⁰⁰ꝛ aM 740 887 265 811 ,94 
NOE SE PNEU NERO SERERE AIRE RR 70,939 67,621 69,245 85,146 80,679 

Refinery fuel and losses ,961 6,787 4,288 4,020 8,866 


TRADE 


Crude oil and petroleum refinery prod- 
ucts are the principal mineral commodities 
traded in Bahrain. Crude oil imports, all 
of which were piped from Saudi Arabia, 
were valued at $85 million in 1968, based 
on estimated realized prices. Exports of 
refined products that year were valued at 


$210 million while bunkers were worth 
another $10 million. Although petroleum 
trade in 1968 did not exceed that of 1967, 
when refinery runs were abnormally high 
because of stoppages in Saudi Arabia, ex- 
ports were 16 percent higher than in 1966, 
a normal year. Bunker loadings in 1968 
were 7.1 million barrels, 95 percent of 
which was residual fuel oil. 


Table 2.—Bahrain: Exports and reexports of mineral commodities 
(Thousand 42-gallon barrels unless otherwise specified) 


Commodity 1966 1967 1968 
Metals: Iron and n ELENE sent UE RON SUN SEIN SOR EE metric tons e 600 e 900 NA 
Nonmetals: Cement...............-..-------_--- eee do.... e 700 e 1, 800 NA 
MINERAL FUELS AND RELATED MATERIALS 

Petroleum refinery products: 
Gasoline and naphtha...................--.. L2 ee ee eee 14,393 16,577 12,588 
!...... ð-àñ: quet ELE , 597 18, 152 15,236 
K rosin ß ñ ñ ße Lee e CL D cq ,9 2.859 2,097 
Distillate ed ]ð« ͤ ð . y Qe dcr 18, 146 12, 562 13, 165 
Residual fuel !.. 8 22,819 29, 559 28, 971 
JöÜi ⁵ ² Dm. f yy. DR A E 596 667 1, 665 
„ l2m2cd2smzc2ctdecmaxdoessatenenctaucuau t cda dL 63,453 74,870 73,672 

e Estimate. NA Not available. 
Table 3.—Bahrain: Imports of mineral commodities 
(Thousand 42-gallon barrels unless otherwise specified) 
Commodity 1966 1967 1968 
Metals: Iron and steel .................- thousand metric tons e 10 e 12 NA 
Nonmetals: eménf-. ] 8 do e 95 e 80 NA 
MINERAL FUELS AND RELATED MATERIALS 

Crude petroleum. ß , . pcd EE 49,412 62,445 55,881 

Petroleum refinery products: 
Gasoline and naphtha................ .. -- Llc Lea Lec eee 1,718 1,441 1,057 
FCU eget ewe eee asa EE M AL DUE oases 212 157 
t ee dd 108 16 
Frl. y eda e ue EE 8 10 10 
OURGF geet e d d SUPR EUN 17 1 50 
„ Pd D LE EE LEE 1,726 1,788 1,290 

e Estimate. NA Not available. 


1 Distillate fuel oil. 
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COMMODITY REVIEW 


Metals.—Aluminum.— On January 6, 
1969, the cornerstone was laid for the 
Persian Gulf's first aluminum smelter. The 
plant is being built by Aluminium Bahrain, 
Ltd. (Alba) which is a consortium of the 
following companies: The Government of 
Bahrain, 27.5 percent; the British Metal 
Corp., 25 percent; Aktiebolaget Elektro- 
koppar (a Swiss company), 25 percent; 
Western Metals Corp. (a British company), 
12.5 percent; and Guinness Mahon (an 
international banking and investment firm), 
10 percent. Ownership may have changed 
early in 1969 when several semifabricat- 
ing companies such as General Cable Corp., 
a U.S. firm, and a company representing 
a substantial group of British and West 
German aluminum users were believed to 
have joined the consortium. Alumina for 
the plant will be supplied by Alcoa of 
Australia Pty., Ltd., from Western Aus- 
tralia under a 20-year contract. 

British Smelter Constructions will build 
the plant which eventually will represent 
an investment of $72 million. The smelter 
is expected to produce 90,000 metric tons 
of metal per year and employ 600 persons. 
Plans are for the plant to begin production 
in 1970-71 and to reach full production 
in 1972. The smelter will use the prebaked 
anode process, which requires a consider- 
able amount of electricity. This will be 
produced from turbogenerators powered 
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by natural gas from two new wells being 
drilled by BAPCO. The large quantity 
of natural gas available at a very low price 
was one of the main factors in attracting 
this industry to Bahrain. 

Mineral Fuels.—Petroleum.—Petroleum 
development by BAPCO continued during 
the year with 10 producing wells and two 
injection wells completed. The second and 
final phase of improving oil gathering and 
transportation pipelines was completed. In 
all, it involved laying 41 miles of flow lines. 
In addition three new gas/oil separators 
were being installed at well manifolds at 
the end of 1968. 

The capacity of the hydrogen-desulfuriz- 
ing unit at the BAPCO refinery was more 
than doubled during the year to 15,000 
barrels daily in response to expanding 
demand for low-sulfur distillate and residual 
fuel oils. A polymer unit was converted 
to increase the recovery of butane pre- 
viously lost as a gas from the platformer. 
Other equipment and facilities at the re- 
finery and at loading installations were 
altered to improve operating techniques. 

BAPCO’s proved petroleum reserves, esti- 
mated at 380 million barrels were only 13 
times the production in 1968. 

During the year Continental Oil Co. 
relinquished its 880,000-acre offshore con- 
cession. and at yearend an unidentified 
Japanese group was believed interested in 
the area. 


JORDAN * 


The mineral sector of Jordan's economy 
in 1968 continued to be dominated by the 
phosphate, cement and petroleum refining 
industries. An estimated 6,500 to 7,000 
persons were employed in the minerals 
industry. 

In 1968 the Government received about 
$5 million" in transit royalties from the 
Trans-Arabian Pipeline Co. (Tapline). 
This was about $1 million more than in 
1967, when royalties were lower because 
the line was shut down during the Middle 
East crisis. In December 1968 an agree- 
ment in principle was reached with Tap- 
line to increase Jordan's royalties because 
an additional 4 kilometers of pipeline came 
under the country's jurisdiction as a result 
of a 1966 border agreement with Saudi 
Arabia. 

In 1967 Jordan's chief mineral export 
continued to be phosphate which was 


valued at $9.7 million ($8.8 million in 
1966). The principal mineral imports were 
iron and steel semimanufactures, $11.4 
million; crude oil, $6.0 million; lubricants, 
$1.2 million; and fertilizers, $1.1 million. 
The values of mineral trade and total trade 
for recent years were as follows: 


Value (million dollars) 


Mineral Total 
commodity commodity 
trade trade 
Exports: 
196565 7.1 27.8 
19693ͤö; -2 9.4 29.1 
1 9ͤͤ 8 10.0 28.0 
Imports: 
19838. 20.0 156.9 
19689½)½9e9s cose e 25.0 191.0 
/. 95 28.0 154.1 


€ Prepared by Eugene R. Slatick. 

7 Where necessary, values have been converted 
from the Jordanian dinar (JD) at the rate of 
JD1-—US$2.80. 
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Table 4.—]ordan: Production of mineral commodities 


Commodity ! 1964 1965 1966 1967 1968 
NONMETALS 
Seen sous thousand metric tons 808 805 875 821 881 
Fertilizer materials: Phosphate rock. ........... do.... 565 828 1,036 1,237 1,162 
rr ͥ ⁰³⁰ anaE uare meters.. 1,800 » 2, 000 e 200 NA NA 
S /§Ü˙o1 ¹ »A E RE thousand metric tons 20 20 18 12 16 
MINERAL FUELS AND RELATED MATERIALS 

Petroleum refinery products: | 
Gasoline, motor thousand 42-gallon lr: Pin e 450 460 658 614 609 
Keresdngnlde‚e‚e e do 2 511 595 547 534 510 
Distillate fuel olli do 813 954 1,014 879 908 
nie e a ol RA LT EA RA SE AE do 506 600 105 22d 150 

ique petroleum gas O... | 
Mahe so eae 83 406 410 { 247 174 208 
I/ ĩ0¹ͤ¹i ³ §¹Am 0 OE NGRA do.... 2,686 8,019 8,191 2,901 2,952 
e Estimate. NA Not available. 


1 In addition to commodities listed, Jordan also produces gypsum, limestone, for cement manufacture, and 


steel reinforcing rods from imported ingot. 


Table 5.—Jordan: Exports of 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
NONMETALS 
Senn! 8,695 9,242 
Granite and other building stone.. 8,983 5,227 
Lime... oli kßkßk y seus 832 244 
M denda. e (dry).---.------c---- r : one S Bes 
osp te (dry).......-...----- 7 7 
Salt Mh up we „„ CP QD „ „„ „„ OD UD CD QD CD (D CD „„, 8 9 NA 
Sand: 
Natural...............---- 1,145 NA 
Bituminous................ 20,649 NA 


ot available. 


About 455 million tons of copper-bearing 
sandstones containing about 8 to 10 percent 
recoverable copper were discovered in 1968 
in the Wadi Araba region of southwestern 
Jordan. The major deposits are near 
Kherbet Saloun, Oum Oumad, and Wadi 
Kcheila. At yearend the economic impor- 
tance of the find was being evaluated. 

During the year, Jordan Phosphate 
Mines Co. was expanding its facilities. The 
company has three open-pit mines near 
El Hasa and one open-pit mine and two 
underground mines at Ruseifa. At El Hasa, 
a second beneficiation plant, with an 
annual capacity of 500,000 tons, and asso- 
ciated drying storage, and handling facili- 
ties were under construction. Fifty 30-ton 
trailer trucks were also ordered. When in 
operation, the new units will raise the 
productive capacity at El Hasa to about 
1.3 million tons per year. At Ruseifa, addi- 
tional grinding and beneficiation units were 


Table 6.—Jordan: Imports of 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum and alloys, semi- 
manufactures................- 612 447 
Copper and alloys, all forms 274 273 
Iron and steel semimanufactures.. 98,395 88,025 
Lead and alloys, unwrought...... 784 480 
Tin and alloys, semimanufactures 
long tons 81 17 
Metallic oxide ss 334 178 
NONMETALS 
Caustic s80da. .................. 1,270 1, 127 
Cement... coc awe xo RB ws 2,018 36,511 


Ceramic construction materials... 1,227 813 
Fertilizer materials: 


Natural: Phosphate 354 444 
Manufactured: 
Nitrogenous...........-. 6,949 9,109 
Phosphatie 5,107 4,259 
Potassic............... „037 1,848 
Other................. 1,182 741 
Enie odes „648 1, 461 
e sume 417 410 
Refractory materials, bricks, 
tiles, ett l2... ... 488 1,876 
Sulfur in all forms 
Sulfuric acid. .............- 1,041 419 
o scu 2,082 1,798 
MINERAL FUELS 
AND RELATED MATERIALS 
Coal, coke, and briquets. ........ 1,002 ...... 
Petroleum: 
Crude 
thousand 42-gallon barrels.. 3,488 3,094 
Refinery products: 
Gasoline, 
aviation do 48 87 
Kerosine and jet 
fuel! do 158 146 
Lubricants .--- do 42 88 
Total... do 248 221 


8 Engineering and Mining Journal V. 169, 
No. 6, June 1968, p. 326. 
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being installed to raise output capacity to 
about 700,000 tons per year. 

Phosphate is presently shipped to the 
port of Aqaba by truck. In conjunction 
with the expansion plans of Jordan Phos- 
phate Mines Co., the Aqaba Port Authority 
was considering financing the construction 
of a railroad spur from Hattiyeh on the 
Hedjas Railroad, to Aqaba. Engineering 
studies were completed in 1967. 

Two 60,000-ton phosphate storage units 
were under construction at Aqaba in 1968; 
they will raise the total phosphate storage 
capacity there from 40,000 tons to 160,000 
tons. A second deep-water berth was being 
built to accommodate 50,000-deadweight- 
ton ships; the existing berth can accommo- 
date 15,000-deadweight-ton ships. 

Phosphate rock in six different grades, 
ranging from an unbeneficiated standard 
grade to a high-grade concentrate, were 
made available for export in 1968. The 
United Nations Industrial Development 
Organization, reporting on a study begun 
in 1967, advised the Jordanian Government 
against building a nitrogenous fertilizer 
plant because the domestic demand for fer- 
tilizers is too small to make it economical.“ 
Jordan’s phosphate industry was reviewed 
in an article published during the year.” 

Oil exploration in a 16,000-square-kilo- 
meter area in Wadi Sirhan, in eastern 
Jordan, will be undertaken by the Yugoslav 
State-owned petroleum enterprise, Indus- 
trija Nafte Zagreb (INA). INA and the 
Jordanian Government’s Natural Resources 
Authority (NRA) signed a 6-year explora- 
tion agreement in March. INA’s obligations 
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are to drill at least 11,000 meters or spend 
at least $3.5 million during the first 31% 
years; thereafter, it must drill an average 
of 1,100 meters or spend $250,000 quar- 
terly. If commercial oil is found, NRA will 
become a partner with INA in a joint 
company, Jordan Yugoslav Petroleum Com- 
pany (JOYUPEC). The new company 
would have an exploitation period of 25 
years (renewable for 15 years more). The 
Government would be entitled to a royalty 
of 12.5 percent on the oil produced, either 
in cash or kind, and an income tax equal 
to 50 percent of the profits of the company. 

In November, the Government signed an 
agreement with the Rumanian Government 
whereby the latter is to explore for oil 
and provide oil exploration services and 
equipment in Jordan. To implement the 
projects, Rumania will provide loans for 
a maximum of 8 years and at an annual 
interest rate of 2.5 percent; 60 percent of 
the value of the loans will be repaid in 
crude oil, phosphate, or other minerals, 
and 40 percent will be repaid in sterling. 

Crude oil throughput at the Zerka petro- 
leum refinery in 1968 averaged 8,340 bar- 
rels per day, about 11 percent over its 
rated capacity of 7,500 barrels per day. 
Crude oil is sent to the refinery through an 
8-inch, 30-mile spur pipeline from the 
Trans-Arabian Pipeline. During the year, 
Jordan Petroleum Refining Company gave 
an $8.4 million contract to Chiyoda Chemi- 
cal Engineering and Construction Co., Ltd., 
a Japanese company, to increase the rated 
capacity of the Zerka refinery to about 
15,000 barrels per day. 


LEBANON A 


There were no major developments in 
the mineral industry of Lebanon during 
1968. Estimated total value of mineral 
industry production during the year was 
$48.7 million,” including $27.3 million 
for petroleum products (ex-refinery) and 
$17.7 million for cement. The gross national 
product advanced to an estimated $1.4 
billion? as the economy continued to adjust 
to conditions prevailing since the June 
1967 war. There was a widening choice of 
industrial investment opportunities, with 
the Government objective of attracting 
investment and attaining greater economic 
diversification. 

Production was normal at two steel mills, 


which produce mainly reinforcing bars, and 
at the aluminum mill of Sciale Aluminum 
Co., which makes bars and finished prod- 
ucts and supplies about 80 percent of the 
domestic aluminum market. In the non- 
metals sector, production and domestic 
sales of cement continued to decline, while 


? Nitrogen. No. 54, July/August 1968, p. 10. 

19 Phosphorus and Potassium. The Jordanian 
Phosphate Mining Industry. No. 34, March/April 
1968, pp. 14-17. 

1 Prepared by Walter C. Woodmansee. 

12 Where necessary, values have been con- 
verted from Lebanese pounds (£L) to U.S. 
dollars at a rate of 1£—$0.3246. 

13 U. S. Dept. of Commerce, Bureau of Inter- 
national Commerce, Overseas Business Reports, 
„Basie Data on the Economy of Lebanon" 
June 1969, p. 2. 
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production of lime for construction use 
increased substantially. The new 140,000- 
ton-per-year fertilizer plant of Esso Fer- 
tilizer Co., S.A.L., was completed at Ras 
Salata, near Tripoli.“ Output of petroleum 
products was increased at Lebanon's two 
refineries. 

Principal mineral commodity exports 
(excluding transshipped crude petroleum) 
during 1967, the latest year for which these 
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data are avallable, were gold, $3.9 million; 
iron and steel, mainly semimanufactures, 
$2.7 million; building materials, mainly 
asbestos cement products, $2.6 million; 
aluminum, $1.9 million; and nonmetallics, 
$1.5 million. Total value of mineral ex- 
ports was $15 million, about 12 percent of 
export trade in all commodities. 


14 World Petroleum. V. 39, No. 5, May 1968, 
pp. 56, 


Table 7.—Lebanon: Production of mineral commodities 


(Thousand metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 
MET 
Iron and steel: Semimanufactures 2 45 55 60 55 55 
NONMETALS 
Cement: 625045 ³ĩ· A eee odes. 881 970 1,096 1,016 906 
Clays, kaolla ß meu dE NA NA NA 8 
Denne. 8 metric tons NA NA NA 1410 
% 0 iassa kensa 20 20 27 30 40 
17//%§⁊—] A] %ð ici ede 27 40 65 50 90 
Quartz, silica sand 1 10 10 10 10 
EEEE ESNE ERAN NR EP: 20 24 25 30 80 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum, refinery products: 
Gasoline thousand 42-gallon barrels.. 2,084 2,405 2,628 r 2,633 2,912 
Kerosine n O.a- 961 1,008 1,194 r 1,440 1,602 
Distillate fuel oil. ...........-....-..- dolce 1,628 1,774 1,621 r 2,010 2,111 
Residual fuel oil.....................- 0.... 4,408 5,136 5,977 r 6,018 6,036 
poni pin liquefied petroleum gas do- 140 220 241 r 135 402 
C TR ⁵ MEC: do. 9,171 10,548 11,661 12, 286 13,063 
Refinery fuel and loss. VCFCCCCCC NO RCM DOE do 39 44 67 649 838 
e Estimate. r Revised. NA Not available. 
Table 8.—Lebanon: Exports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1966 1967 
METALS 
Aluminum, metal, including alloys, all forms........-........-...--....-.------ r 3,634 2, 570 
Copper, metal, including alloys, all ers meo s. qEew s C IE 840 485 
Gold, metal, unworked or partly workeſdgcdld troy ounces.. 758,852 108,908 
Iron and steel: 
lon OF1GG soo ß ß ße LM EC = 2 
//JVVUůUüU!ͥͥãĩ] .. 8 4,426 80,514 
Pi UO ez. ee ares ᷣͤ d f m ß E E EE ae 131 
Steel, primary forms and semimanufactures..................-------------- r 16,651 14,535 
Onxdeé cnccocut ee LA LE ð⁊Vð-U y 15 
Metal, including alloys, all forms............:-..- „„ r 50 172 
Magnesium, metal, semimanufacturens 1 4 
Platinum group, metals, including alloys, all form troy ounces.. 1,768 450 
Silver, metal, including alloys, all form  — — 62,726 
ine: 
G ;§;ð— ]́⁴!½᷑ dd M E Ed EE 1 1 
5t Metal, including alloys, all forms_....._..._...._--...-..-..-.-.---------- 18 1 
er: 
Ash and residue containing nonferrous metals 462 898 
Precious metals, waste and scrap_._..._..._......----..---.-- troy oun ces 25,880 
Oxides and hydroxides of metals, n.e.s.___.......--.-----------.---------- R 
NON METALS 
Abrasives, natural, n. e. s.: 
Pumice, emery, natural corundum, ete L LLL LLL elc LLL .l s. 2 28 
Grinding and polishing wheels and stones -22 ----2-----22mmmannnMMM 10 21 
ee, e , Ee ee eae e M er EE r 18,420 85,518 
Chalk.i22.. E «ð d ↄ ̃ↄ . ĩðV2.. ³ dyddddddddd y 8 7 44 
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Table 8.—Lebanon: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
NONMETALS—Continued 
Clays and clay products: 
%%ũ %% ]⁰˙Ü¹Ü— ³¹ mn ³ 0 . ⁊è 88 42 
Products: 
ee, ß ß ß ß 184 139 
NOPe[PRCLORV. ᷓ᷑ĩ« ́ ↄ² ?⁊5:½Vbss 1,282 5 53 
Diamond, all graden carats.. 18,260 555 
Dia tomite Bes Seca EN T AR C D IQ an x 8 51 
Fertilizer materials: 
Crude... fee pd se b 27 
Manufactured: 
Niers a eee ee d Lu a eek cease 479 9, 855 
S/ ⁰²¹iiiuuſſ ⁰ - 6d Ay y r 14,399 17,483 
/%)%%00ö§öũ ee d DA dace md E adl 184 10 
GJ ⁰ ͥͤ7ſ ⁰KZddàadZdd ĩ E ED 15 1,071 
Ammohla:. .— c j ðxj ͤ⁰ aes ee lc EE e a DUE 2,288 1,681 
Gem stones, precious and semiprecious, except diamond carats.. 82,360 173,245 
F cq coc oe ie Oe cus ³ ³ / c EE aa 4 
Cy poum h 4 eyes eee a iie ME G a 1,051 693 
prp ² dd EE EE N EEEE t MEE EA i TE E E E 27,422 40,016 
Pigments, ]]]]P(wwwddddhꝙfſſſſſſdFſſPſſSſSWſ—ſ—BCu„ꝗ9 . dela 12 18 
J) ³⁰¹ſyVſyyyſyyySſah&Cddſꝰſõ oa be ae cree eae tea aa acs 2 94 
/) ee os ee er M cquo esten a ET r 81 11 
Sodium and potassium compounds, n.e.s.: 
0G ĩ ˙ðr ñ “Cmus᷑“!nß““.!..... wel cucietecuscacossace 16 9 
%%%%%%öCöͤ;T dgggddſfdßfſͥ ͤ t E y y ee NN E 28 80 
Stone, ana and gravel: 
Dimension stone, crude and partly worked: 
%0%CõÄ˙êð6EUi a ↄꝛ˙ ] c pu d G 468 856 
Nonesleseouoas ss ] ] 51VUAn edes dE nSaueE 61 44 
Dimension stone, worked: 
edm d and e !! C Ede REM EE MEE EE 78 2 
JJ) ß A DONT 318 1,041 
Gravel and rr ³oð w y a E eL E * 884 786 
JJ) ee eee Se as 8 4,816 2,047 
ur: 
Elemental, all forma. .... -2...222222202 eee e ceca eee ce cerea nnn 70 798 
ir ³ð K D a ka 2,288 1,681 
Taleand Sten ite sce ũ ũ ͥ ͥ ] Yk: dd E A E EE 1 
. minerals, n. e. s.: 
Building materials of asphalt, asbestos and fiber cement t 29, 035 27,483 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturalllk„k„ eee r 21 82 
rr ⁰ͥ⁰ ⁰ yd ⁰ 959 950 
Coke and semicoke. I ü 811 994 
Petroleum, refinery products 
Gas oil and fuel oiilililil““è“èX.N.....d”dndl„„d 42-gallon barrels 2, 958 1, 058 
rr; /ſ0ꝗ · ³ðAyſ d epus M aA do 406 908 
Liquefied petroleum gas cl clc eccL LL Le Lee AAA ere do 11,588 1,897 
Other, mainly mineral ieee, ß eee Wu PE do.... 1 8 8 
zz ß cdam E cece do.... * 14,955 3, 806 
r Revised. 


Mineral commodity imports (excluding 
crude petroleum) during 1967 were valued 
at 8171 million and comprised about 36 
percent of total imports. Principal mineral 
commodities imported were gold, $104.4 
million; petroleum refinery products, $28.9 
million; iron and steel, mainly semimanu- 
factures, $22.2 million; nonferrous metals, 
mainly aluminum and copper, $4.1 million; 
and nonmetallics, $4.0 million. Lebanese 
ports remained important centers for trans- 
shipment of Middle East crude oil to the 
West and petroleum refinery products to 


the East, particularly to Jordan, Iraq, 
Syrian Arab Republic, and Saudi Arabia. 
Reexport trade in mineral commodities 
totaled $18 million during 1967, including 
$16.4 million for petroleum products. 
The two refineries—Iraq Petroleum Co. 
(IPC) at Tripoli and Mediterranean Re- 
fining Co. (MEDRECO) at Sidon—ex- 
panded operations during 1968 after the 
lull in activities during 1967. Crude oil 
was delivered to IPC at an average rate 
of 20,800 barrels per day (18,460 barrels 
per day in 1967). MEDRECO received 
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Table 9.—Lebanon: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1966 
METALS 
Aluminum 
Oxide and bhydrožidő -vaaan aa aaa ES 1,206 
Metal, including alloys, all forma zzz ü oe een e r 4,506 
Copper, metal, including alloys, all forms «„ r 532 
, metal, unworked or partly worked.................- thousand troy ounces. . 8,284 
Iron and steel: 
Iron oxide and hydroxide kk 4õ4õõ aee 94 
M € 
mp PEE OAE ENERE A s é... uU ] E ineo mE 700 
Pig iron and ferroalloys——— entana nuaa 10,441 
Sponge iron, powder, and shot............--.-- cL LLL LaL cce eee ee eee 18 
Semimanufacture sss eee e eaae eee e cese 272 , 795 
a 
Lucr E E E EM atin AA eae TA 182 
Metal, including alloys, all forms...................-.. eee eee 1,044 
GFÉUPV. c cc he i a ee ee a sas 76-pound flasks.. r 1,084 
N Nickey metal, including alloys, all formmmmnw U ꝛ 7 „. rb 
Platinum group, metals, A repr d alloys, all form troy ounces.. r 8,818 
Silver, metal, including alloys, all form — ꝛ -------2-------- do.... 775,154 
, metal, including alloys, all forms_........................-.-.-- long tons 88 
Titanium. oxide. e , e ie E UR M NK e dE 631 
Zinc: 
)%7)%GTF᷑Tii.w(wwww0ͥõö;ol!(ẽẽꝛ;U⁵˙ ⅛ͤͤ—⅛ʃn...... ]ĩÜ1dGe̊,. ⁰ EO TE EE 63 
Metal, including alloys, all formm—n—ꝓn LLL LLL LLL ll ll. r 1,007 
Other: 
Ores and concentrates, n.e.8.. Lee ee eee ee eee ee eoe e aea 754 
Ash and residue containing nonferrous metals..........-....-..........---.- 90 
Oxides and hydroxides of metals, n.e.s..............-.--------------------- 89 
Metals, including alloys, all forms, IJ... ³ĩð?˙¹ ⁰ EE 104 
NONMETALS 
ADR natural, n. e. s.: 
ice, emery, natural corundum, ete aana 9,886 
— and polishing wheels and stones- : 216 
% ã ²˙ iʃ; ð ß ðx ; y ³ↄ d d me E Ed d 4,517 
Bare 7 ð dꝙ%dJdh0C r m n ß dE Mau E DRE 7 
U ˙²Ü¹0A ³¹ M ³⁰¹dduddſdfdduſꝗ. r kr ↄ y E E EAD 22,880 
J)) ³˙¹ nee ͥ yd eee P mL dm cd E MEME 1,740 
Clays and clay products: 
Gade ³ðAA —— —— À 2,595 
Products: 
e,, ß e . bocce r 4,898 
Nonrelractory ³·¹¹ Q(hſ AA½AaAAddſſſſ A ios r 12,064 
Cryolite and. JJJJ%%%%%%Cͤ%»ĩ˙ẽë̃˖d ] wh uc Ae E 7 
Done. / !, secuesR rt carats.. 20 405 
Feidapa r d 1 )))) ⁵ ö: eas 274 
plus materials 
gii em POOR. cec e . a a 88,8398 
// 0 ꝗſꝗ½ o⅞dq)ꝓ i DU MD E lees 979 
Manufactured: 
Ni ³ð¹ßàͥqͤſ D E LLL SLE 60,286 
FHS Sect cee ⁰ r 1,974 
P ˙⁵⁵]. cscs bodes ⁰ neuen eu ³ AA Eee RU 5, 643 
ß ³ꝛ 1mm ⅛ sc vost ddydyd . y E E DL EE 875 
AMMONIA e ß , d EE 2,008 
Gem stonei, precious and semiprecious, except diamond: 
J E E E MU UP fec E NE thousand carats.. 7,765 
Manufactured en EE EI EEA ( 4? 0..-.- 4,632 
Fr we kwacseedestacsesEniedaerc E ead 10 
pope hl! neq R e dem 28 xn 
Magnesite Uc T CET d 88 204 
Mica; h d mad dams ped ae 2b 
Pigments, mineral. ..... ccr T——J᷑f n . un EE eA 66 
/ ³¹ eee eee Mc D MEL aM LE Eoi 2 
d ² mro ³ÄW¹AA .w0 y tms DE DRE ELE e c 418 
Sodium and potassium compounds, n. e. s.: 
%%%%/ Ü) ⁵%²ðÜQsꝗ. ] é ͤſkſſ ³ A ³ 6A ĩ⁵ A EE. 
Caustic potash, sodic and potassic peroxide s 8,228 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
COlCRYCOUS concise ß ß me uit a EE CE 22,279 
h ˙ . eS ]ð f ß y we EE ee 6,4 


See footnote at end of table. 
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222, 805 
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1.826 
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4.092 
56,072 
88 
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Table 9.—Lebanon: Imports of mineral commodities—Continued 


( Metric tons unless otherwise specified) 


Commodity 


NONMETALS—Continued 


Stone, sand and gravel—Continued 
Worked: 


DATE and flags tone 


Limestone, except dimension 
Quartz and quartziteꝛꝛ LIII 


1966 1967 
Sunes Á—Á— 8 14 8 
See EE E ü C 257 898 
—————— 8 10 
JJ Á——— 8,748 8,796 
———— — ĩ 8 i 


Elemental, All TOFS sarc aoe ew eect et one fet er Ch ALLEE * 11,628 13,079 
Sulfur de ⁰y kd s e 2 7 
Sill A cie iue et 149 48 
/// cuoio. ³o¹wmꝛ dd ⁰AAdadꝗdddd aa ce eU QE 170 292 
ses Bon nonmetals: a i 
Building materials of asphalt, asbestos and fiber cement, and unfired materials, a 5 
DGB oe ee ee ĩðVâuddſſöõſ ĩͤ Add Vd UDIN SONNO UMP 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturallll1d⁴˙MccVW1MMkkç.e iQ 6 25 
Carbon and carbon black —nk—ꝛ ccce ecc eee ccc r rer 78 87 
Coal, allgrades-. oro e cet eee secs d ciem E see 1,750 2,202 
Coke and semicotꝶzůůnnñůuůpꝛ444õ:::::: tenet ee eee 8,666 2,280 
POR QNEM MEC E M MCI y ĩ pP 5 
Petroleum, refinery products: 
Gasoline ⁰˙ aco eset 9 Sek thousand 42-gallon barrels. . 12, 542 2,089 
FU ³ f ĩ wecanescuceescous do 348 875 
Gas oil and (112 ol oo cheerios ae a ͤ . n NEQU eae do.... 8,818 8,879 
I a eua a ht ne 8 0...- r 89 96 
Liquefied petroleum gas do r 468 577 
Bituminous residues and mixtures o ONE 166 158 
Other, mainly mineral jelly and wax........................-......- Dcus 5 6 
g dd ote ec UE e DEO RE do r 7,481 7,625 
Mineral tar and other coal-, petroleum-, or gas-derived crude chemicals 4 
r Revised. 
crude oil at a lower average rate of 15,835 Thousand barrel 
barrels daily (16,858 barrels per day in Product ———————— 
1967), owing mainly to a 15-day labor Hof ái 
strike in October. Total throughput at both Gasoline: 
refineries was 13,396,000 barrels in 1968, Motor....-.-.----------- 2,098 2,892 
: i Aviation 79 84 
compared with 12,885,000 barrels in 1967. Kerosine and jet fuel 2,022 2,855 
Trans-Arabian Pipeline Co. (TAPline) Residual fuel oil... 2.172 2,29% 


throughput of crude oil to the Sidon ter- 
minal totaled 120,800,000 barrels (331,000 
barrels per day) in 1968, largely for trans- 
shipment to the West. IPC pipeline 
throughput to the Tripoli terminal was 
143,800,000 barrels (nearly 394,000 barrels 
per day). At yearend the daily transship- 
ment rate of the two pipelines exceeded 1 
million barrels. The Ministry of Economy 
required TAPline and IPC to maintain 
emergency reserves of 150,000 tons (1.1 
million barrels) and 120,000 tons (0.9 
million barrels), respectively." 

Domestic sales of refinery products were 


as follows during 1967 and 1968: 


The kerosine market weakened owing to 
greater use of liquefied petroleum gas. The 
gain in sales of residual fuel oil was sub- 
stantially less than in the previous year, 
because of reduced demand at the cement 
plants and at dual (thermal-hydroelectric) 
power plants. 

No final decision was made regarding a 
third petroleum refinery in Lebanon. Late 
in the year, Saudi Arabia reportedly offered 
to assume a 40 percent interest in the 
project.” 


15 Petroleum Times. V. 72, No. 1839, Feb. 2, 
1968, p. 212. 

16 Oil and Gas Journal. V. 66, No. 51, Dec. 
16, 1968, p. 56. 
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MUSCAT AND OMAN!“ 


Crude petroleum and associated natural 
gas are the only known minerals produced 
in Muscat and Oman. Other than small 
amounts used in the oilfield area, all 
natural gas produced is flared. Cement and 
petroleum refinery products are believed to 
be the major mineral commodities im- 
ported; however, definitive data on the 
trading of mineral commodities other than 
crude oil exports are not available. 

Output from the two fields of Petroleum 
Development Oman Ltd. (PDO), the only 
inland petroleum concessionaire, totaled 
87,854,000 barrels in 1968. Average pro- 
duction during the last quarter of the year 
was 300,000 barrels per day. Production 
from the only other oilfield (Yibal) in 
Muscat and Oman was scheduled to begin 
early in 1969. Oil from Yibal field is the 
lightest (40° API) and has a sulfur con- 
tent of less than 1 percent. Blending the 
latter oil with that from the other fields 
will improve the salability of PDO crude 
in foreign markets. Furthermore, the loca- 
tion of the loading terminal Mina al Fahal, 
on the Gulf of Oman near the entrance to 
the Persian Gulf, is 780 miles nearer to 
West European and Japanese markets than 
is Kuwait or Iraq. Essentially all of the oil 


produced was exported. Production was 
valued at $130 million and government 
revenue from exports was an estimated 
$70 million. 

Preliminary to the relinquishment of 
one-third of its 82,000-square-mile conces- 
sion area on January 1, 1970, PDO has 
been conducting extensive exploration. 
During 1968 three unsuccessful exploration 
wells were drilled and 76 party-months 
of geophysical and geological surveying 
were performed. 

Ownership of the offshore concession 
held by Wintershall A.G. and other West 
German companies was redistributed dur- 
ing the year. Shareholding is now Winter- 
shall A.G., 25 percent; Union Carbide 
Corp., 20 percent; PDO, 20 percent; Com- 
pagnie Francaise des Pétroles, 12.5 per- 
cent; Gelsenkirchen Bergwerks A.G., 12.5 
percent; and Deutsche Schachtbau-und 
Tiefbohr GmbH., 10 percent. Wintershall 
A.G. remains the operator and is now 
drilling its first exploration well from a 
floating platform in 300 feet of water off 
the Batinah coast. 

There has been no offshore or onshore 
petroleum exploration activity in the 
Dhofar section of the country since 1967. 


QATAR +° 


The sheikdom's economy continued to be 
dominated by the petroleum industry. 
Estimated value of petroleum production in 
1968 was $200 million and government 
income was about $128 million, including 
certain retroactive payments, up from 
about $110 million in 1967. Because the 
Government is dependent on petroleum 
revenues for around 90 percent of its 
income, the country has launched a pro- 
gram of resource diversification, including 
several mineral-oriented projects. The first, 
a 100,000-ton-per-year cement plant was 
virtually completed at yearend 1968. The 
plant was built by Qatar National Cement 
Manufacturing Co. (60 percent private 
domestic capital and 40 percent govern- 
ment) at Umm Bab on the west coast. 
Production of both ordinary portland 
cement and sulfate-resistant cement from 
local raw materials will have an export 
bias. 

The most important project under the 


diversification scheme is a $44 million fer- 
tilizer plant to be built on the east coast 
near Umm Said. It will be owned by Qatar 
Fertilizer Co. (QAFCO) which is con- 
trolled by the Oatari Government but has 
several foreign 'shareholders. The designed 
capacity is 330,000 tons of urea and 100,- 
000 tons of ammonia annually. Qatar Petro- 
leum Co., Ltd. (OPC) will supply, free 
of charge, associated natural gas from 
Dukhan oilfield. The Government will 
build the pipeline from the field to the 
plant (about 50 miles), charging QAFCO 
for delivery. The scheme is scheduled for 
completion by mid-1972. The major market 
for output will be developing countries 
bordering the Indian Ocean. During 1968, 
the Government requested the assistance 
of competent organizations in performing 
a mineral exploration survey of Qatar. 


17 Prepared by David A. Carleton. 
18 Prepared by David A. Carleton. 


OTHER NEAR EAST AREAS 


PRODUCTION AND TRADE 


Crude oil production increased only 5 
percent in 1968, the lowest increase rate 
since 1963. Offshore production continued 
to make substantial gains; however, on- 
shore production dipped slightly. All of 
the offshore output was exported and 
except for the minuscule amounts charged 
to the Umm Said refinery, all. onshore 
production was exported. In 1967, 62 
percent of the exports went to Western 
Europe. Principal countries of destination 
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were: France, 22 percent; Republic of 
South Africa, 13 percent; Italy and Thai- 
land, 11 percent each; and the Nether- 
lands, 9 percent. 

Imports of mineral S were 
limited to petroleum refinery products, iron 
and steel semimanufactures, cement, and 
other construction materials; however, reli- 
able data on quantities and values were not 
available for recent years. Considering the 
high level of economic activity and devel- 
opment, it is believed that imports of the 
above items have risen substantially. 


Table 11.— Qatar: Exports of crude petroleum and imports of petroleum refinery products 
(Thousand 42-gallon barrels) 


Commodity 1964 1965 1966 1967 1968 

Crude petroleum. .................--...-.-. 77,885 84,215 105, 945 118,083 124, 220 
Petroleum refinery products: 

Gasolleél... p adesse 59 64 60 r 59 e 60 

Kerosine....... -2.00220 r 52 85 36 t 82 e 80 

Distillate fuel oil................-....- 50 56 t 52 e 50 

1ĩĩ] ĩÜð¹ mmm ⁊ð K QN 161 155 146 r 148 e 140 

Refinery | fuel and loss r 10 r 12 r r 16 e 10 
Estimate. r Revised. 


Table 11.— Qatar: Exports of crude petroleum and imports of petroleum refinery products 


(Thousand 42-gallon barrels) 
Commodity 1965 1966 1967 1968 » 

Exports: Crude petroleum...........................- 83,854 105,724 116,829 124,000 

Imports: Petroleum refinery products: 
Gas one )%)%%%%%VGSG%%SSVVJ%VGV%STCSo pot eha eau qum d re 150 r 229 251 270 
P ]51³qſͥ mom ⁰ Ad o; ĩÄͤÄ e 80 r 23 27 80 
Distillate r ³o¹ echt eo eee r e 50 r 78 78 90 
üben 8 e 6 r 10 e 12 15 
J77///»ö»ͤ%—2ꝗ¹ ˙ ... pud d tC r 26 335 368 405 

Estimate. P Preliminary. r Revised 


COMMODITY REVIEW 


Mineral Fuels.—Petroleum.—Production 
from the onshore Dukhan oilfield, the lone 
field of the OPC, averaged about 195,000 
barrels per day. This was down slightly 
from 1967 output but was at a general 
level agreed to between QPC and the 
Government as the most efficient rate of 
recovery. The miscible gas injection plant 
was shut down most of the year because 
of damage to a compressor. As a result, 
reservoir pressure in the No. 3 limestone 
continued to fall. The water injection plant 


operated satisfactorily. No wells were 
drilled by QPC during the year and the 
small 600-barrel-per-day topping plant was 
sold by QPC to the Government. 
Offshore production by Shell Oil Co. 
of Qatar, Ltd., averaged 146,424 barrels 
daily, of which 73 percent was from 
Maydam Mahzam field and 27 percent 
from Idd-el-Sharji. During the year the 
company performed 4.3 party-months of 
seismic surveying, drilled two exploration 
wells, and finished four development wells. 
At yearend one development well was being 
drilled. Several completed wells are await- 


946 


ing the completion of production and 
transportation facilities. 

After driling about five unsuccessful 
exploration wells Continental Oil Co. of 
Qatar Ltd. announced the relinquishment 
of its 5.7-million-acre onshore-offshore con- 
cession in Qatar. Early in 1969 an agree- 
ment was signed between the Qatar Gov- 
ernment and a Japanese group for ex- 


SOUTHERN 


The first full year of independence for 
Southern Yemen was difficult. The economy 
was strained by the continual closure of the 
Suez Canal and by the concomitant decline 
in the use of the port of Aden. As a con- 
sequence, entrepôt trade, bunkering, and 
tourism have fallen far below preclosure 
levels. Furthermore, the new nation has 
been hurt by the loss of direct income from 
the now evacuated British community and 
by the termination of a United itingdom 
subsidy which carried through May, 1968. 
Aid has been promised by the United 
Nations and a variety of countries in the 
form of grants or loans. Much of this, 
however, is for services or assistance in 
kind; little cash is involved. 

The Aden refinery of the British Petro- 
leum Co., Ltd., is the principal source of 
government revenue; however, the value 
of output and public income from the plant 
has also fallen. The gross value of refinery 
output in 1968 was about £35 million 
(£2.40 equals U.S. $1.00) compared with 
about £45 million (£2.80 equaled U.S. 
$1.00) in 1967. 

In October 1968 the government promul- 
gated legislation to regulate mineral ex- 
ploration and exploitation. Reportedly, 
international oil companies will be invited 
to participate in exploration and a geo- 
logical survey of the entire country is to 
be undertaken. Rumanians have been ex- 
amining the feasibility of exploiting mineral 
deposits believed to have been found in 
Southern Yemen. 


PRODUCTION AND TRADE 


Since the country’s only refinery was 
built primarily to meet the bunker demand 
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ploration of a 2-million-acre offshore area, 
formerly part of the Continental concession. 

Reserves at yearend 1968 were reported 
to be 3,875 million barrels of crude oil and 
7,300 billion cubic feet of natural gas. 
Although most of the natural gas is flared 
increasing amounts will be used as new 
gas-consuming equipment is being installed. 


YEMEN *° 


at Aden, the decline in ocean traffic 
through Aden has curtailed throughput and 
output. Throughput in 1968 was about 60 
percent of capacity compared with 65 
percent in 1967 and 90 percent in 1966. 

Major sources for crude oil imports are 
Kuwait, Iran, and Abu Dhabi of the 
Trucial States. Based on values, these three 
countries provided 94 percent of Southern 
Yemen's imports in 1968. In recent years, 
because of damage to Egyptian refineries 
at Suez, the Aden refinery, under contract 
to the United Arab Republic, has been 
refining imported crude from fields in the 
Gulf of Suez and exporting products back 
to the United Arab Republic. From No- 
vember 1967 through about June 1968, 
(the period Suez refineries were shut 
down), crude oil imports from the United 
Arab Republic were valued at £2.2 million. 
Total petroleum imports in 1968 were 
valued at £27.4 million representing 32 
percent of all imports into the country. 
That year exports of refined products (in- 
cluding bunkers) totaled £36.9 million 
or 81 percent of all exports. 

Bunker loadings, 90 percent of which 
were residual fuel oil, amounted to 2,886,- 
000 barrels in 1968, down considerably 
from 10,531,000 barrels in 1967 and 
24,809,000 barrels in 1966. 

Other than production, no data have 
been reported on the operations of the 
Indo-Aden Salt Co. in recent years. Essen- 
tially all the production which was valued 
at £119,000 in 1968 was exported to Japan. 


19 Oil and iss Journal V. 66, No. 53, Dec. 
30, 1968, p. 
20 5 bs David A. Carleton. 
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Table 12.—Southern Yemen: Production of mineral commodities 


Commodity 1964 1965 1966 1967 1968 
Nonmetals: Salt. metric tons.. 81,280 72,481 72,288 » 80, 000 78,610 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum N products: 
Gasoline thousand 42-gallon barrels.. 3,39 3,428 4,245 2,840 2,961 
Jet fuel and kerosine.................. do.... 6,112 5,448 5,856 4,256 ,44 
Distillate fuel oil..................... 988 „479 9,280 9,221 7,370 4,327 
Residual fuel oil do.... 289,584 24,991 28,832 19,531 17,711 
Other, mostly naphtha................ o.... 4,088 4,354 4,377 2,876 4,488 
r ee eeeieececeedceesiccue do.... 46,651 47,501 47,581 86,878 83,881 
Refinery fuel and loss do.... 8,252 8,714 8 ,550 8,158 794 
Estimate. 


Table 13.— Southern Yemen: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 1968 
Metals: Iron and steeelũlũlll!!!!!!!!l r 289 295 256 
NONMETALS 
Ceme@ntc2 6605 4.22 ]ð x t r 8,688 1,891 282 
Üͤ;fé «˙ z ß ß E EE 75,42 82,244 89, 701 
MINERAL FUELS AND RELATED MATERIALS 
CONI. ees est ¼¼! :..:... y x neas e 2 emma 
Petroleum refinery products:! 
asoline..............- -. lll 2 Lll... thousand 42-gallon barrels.. 3,953 2,785 2,678 
Kerosine and jet fuel..................... lll lll Ll Lc lll. O.... „164 3,842 „194 
Distillate fuel ollè˖2Aañ⏑ l «„««4«4 „ do.... 7,150 6,151 8,714 
Residual fuel . do 7, 555 11,791 14,984 
Other, including LPG and feedstocks. ss do.... 4,877 2,811 4,329 
Tota E P ————— AAA do.... 28,199 27,380 29,844 
r Revised. 


1 Apparent exports and reexports. 


Table 14.—Southern Yemen: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 1968 
Metals: Iron and steel r 7,455 6,810 3, 725 
Nonme e . Educ dt. r 61,3 87,169 85,518 
MINERAL FUELS AND RELATED MATERIALS 
Crude petroleum thousand 42. 42-gallon barrels.. 51,276 41,245 84,994 
Petroleum refinery products:* 
G ⁵·’⁵]³”wmmi %ꝛÜ6³Al... ð 5 ͤv » do 777 244 1, 100 
Distillate fuel oiaißßjß eee eee do.... 741 224 | 1.100 
Residual fuel 0l... .... LL LLL ene eee eee ee do 6,695 2,019 d 
LubDriahié.....c.-owawshozenshnessaeceuenaesequi iow eis — 12 10 10 
J⁊uo. ˙]öà.̃q. ip ²·V¾⸗!ͥ·. = cL ERE do.... 3, 225 2,497 2,210 
r Revised. * Estimate. 


SYRIAN ARAB REPUBLIC ?: 


The Syrian mineral industry remained 
insignificant as a foreign exchange earner 
in 1968; however, income from pipeline 
transit royalties of the Trans-Arabian Pipe- 


line Co. (TAPline) and the Iraq Petro- 
leum Company (IPC) amounted to about 


21 Prepared by E. Shekarchi. 


948 


$57.6 million.” A new source of exchange 
was developed during the year when petro- 
leum was produced in the country for the 
first time. It brought in about $14 million 
from barter and direct cash sales in 1968. 
According to the official paper Al- 
Thawra, an agreement was signed between 
the Governments of Syria and Poland in 
1968 which included, among other items, 
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a triple superphosphate plant with a capac- 
ity of 100,000 tons per year; a glass factory 
with no specific capacity; and expansion of 
the present cement plants at Damascus, 
Homs, and Aleppo. Most of the financing 
will be by Poland, with the Syrian Govern- 
ment repaying its debts through exports 
of semimanufactured materials. 


Table 15.—Syrian Arab Republic: Production of mineral commodities 


Commodity 
NONMETALS 
Cement thousand metric tons 
Claes .d do 
Gypsum eau eR e ᷣͤ ( 9 
JJ); ͤĩ?rt ⁰ꝛ· ä ð d ʒ Eee O... 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt, naturalll metric tons 
Petroleum: 
Crude............ thousand 42-gallon barrels.. 
Petroleum refinery products: 
Gasoline do 
Kerosine and jet fuel do 
Diesel fuel. do 
Residual fuel do 
Asphalt do- 
Liquefied petroleum gas do 
Total refinery produets do 


1964 1965 1966 1967 * 1968 * 
635 r 674 r 682 600 610 
NA 10 10 10 

20 15 15 15 15 
16 21 20 20 20 
86,000 56,900 60,000 60,000 60,000 
J ⁵ĩð2â ĩ V 8 9,720 

1,228 1,298 1,418 1,484 NA 
938 1,181 1,116 1,846 NA 

2,188 1,939 2,099 1,842 NA 

2,582 2,777 2,792 3,067 NA 
185 180 190 351 NA 

92 96 69 80 NA 

7,108 7,416 1,684 8,120 NA 


Estimate. r Revised. NA Not available. 


Table 16.—Syrian Arab Republic: Exports 
of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 


METALS 
Iron and steel: 
Seh AA 
Semimanufaetures 
Lead, scrap and semi- 
manufactures --.-..-.---. 10 16 


1,045 
62 


NONMETALS 
Abrasives, all types 
GYPSUM 6.6 cc cess mRTOsnE Ge 
/ A AE 
MINERAL FUELS 

AND RELATED MATERIALS 
Asphalt... 2- --2-------- 300 290 
Petroleum refinery products: 

Gasoline 

thousand 42-gallon barrels.. 321 255 


56 
16,900 
30 


The small mineral production of the 
Syrian Arab Republic in 1968 showed 
little variation from the previous year. The 
only significant change was the successful 
production and export of crude petroleum 
from the northeastern fields of Suwaidiyah. 


Information on mineral production since 
the June 1967 conflict in the Middle East 


has been scarce and production statistics 
from an official source have not been made 
available. Estimated production figures on 
cement and glass sand indicated a slight 
increase, and with completion of the Homs 
refinery in 1969, production of refinery 
products will increase substantially in the 
future. 

Although no official production figures 
were made available, it is estimated that 
the daily average production rate of crude 
oil was about 27,000 barrels. Suwaidiyah 
crude oil reportedly has 25° API gravity 
and 3.5 percent sulfur content, and can be 
mixed with some of the light crudes pro- 
duced in northern Africa. Recoverable 
reserves of Suwaidiyah the largest of all 
three oilfields in Syria, have been estimated 
at about 1 billion barrels (150 million 
tons). By the end of 1968, there were 30 
producing wells in the Suwaidiyah field. 

In the northeastern part of the country, 
in addition to Suwaidiyah field, there are 
the Karatchuk and Rumaila oilfields which 


22 Where necessary, values have been converted 
from the Syrian pound (S£) at the rate of 
S £3.82 = U.S.$1.00. 
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Table 17.—Syrian Arab Republic: Imports 
of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
METALS 
Aluminum: 
Unwrought and scrap. ...... 118 70 
Semimanufactures.......... 1,740 1,297 
Copper: 
Ingots, including scrap. ..... 9 42 
Semimanufactures.......... 1,181 917 
Gold, platinum, and alloys 
troy ounces.. 6,852 10,624 
Iron and steel: 
Si cee eats 1,881 1,055 
TaD 22222 c ences osseous 94 317 
Semimanufactures.......... 126,688 209,012 
Ingots... 2222525» Ga 228 380 
Semimanufactures 124 104 
7 eee troy ounces.. 3,414 ꝶ e 
in: 
In gots long tons 90 56 
Semimanufactures. . do 116 ...... 
Zinc, all forms 212 265 
NONMETALS 
Abrasives, all form 865 175 
Asbes tos 5,100 1,108 
Sn!!! ocho oder mes 15,279 8,896 
halk:-. o2: 45 canna cu 21 285 
%%ͤ”ͤ]]] W... S 126 687 
Fertilizers (minerals and 
chem 77 e HOC 82,868 60,011 
Fuller's earth...............-.-- 6,564 ...... 
Graphite 52 15 
Magnes ite 10 31 
Marble 2,671 1,927 
T and other earth colors 6 20 
NIMM NECEM DENN 29,808 18,484 
Sand (including quartz) ......... 991 1,007 
Stone, building 1,278 1,250 
( olco recu dir m ee 2,048 60 
JJô§·Ü; Oe e d 780 170 
MINERAL FUELS 
AnD RELATED MATERIALS 
SOR EAA i A A 2,336 1,881 
Coal Gnclnding briquets) ) 615 1,233 
CONO. ³·ümmA quias 2,884 1,088 
Petroleum 
Crude 


thousand 42-gallon barrels.. 
Refinery products: 
Gasolin 


7,859 6,790 


asoline......... do.... 70 85 
Kerosine........ do.... 58 67 
Diesel fuel oil....do.... 7 4700 

ubricants O.... 159 1 
Liquefied 

oa oum gas. do 6 15 

. do 4 1 

Total do 7,770 119 

TRUCIAL 


The Trucial States are a group of seven 
independent States (sheikhdoms) consist- 
ing of Abu Dhabi, Dubai, Sharjah, Ajman, 
Umm al-Qaiwain, Ras al-Khaimah, and 
Fujairah, each having a special treaty 
relationship with the United Kingdom. 
With the announcement in 1967 that the 
United Kingdom would sever these long- 
term arrangements and withdraw its armed 
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did not produce until mid-1968. The pipe- 
line, which was reported to be complete 
by the end of November 1968, should have 
connected both of these fields to the main 
trunkline. Karatchuk oil was known to 
have a 20° API gravity with about 4 
percent sulfur content. No detailed in- 
formation on the reserves of crude oil from 
the Karatchuk or Rumaila fields were 
available by yearend 1968. 

The Syrian pipeline from the north- 
eastern oilfields to Homs refinery and the 
port of Tartous on the Mediterranean 
went on stream in April 1968; however, 
at yearend, Syrian officials invited inter- 
national bids for raising the throughput 
capacity of the 18/20/22-inch 650-kilo- 
meter pipeline. The Syrian plans envisage 
increasing the pipeline's annual throughput 
capacity from the present 4.5 million tons 
to 7.5 million tons for the length of the 
line from the oilfields to the Homs re- 
finery, and from 2.1 million tons to 4.5 
to 7.5 million tons for the length of the 
line. Increased. pumping capacity will 
apparently be provided by additional 
booster stations. 

The expansion of Syria’s only refinery, 
the state-owned Homs facility which started 
in 1967, was delayed in 1968 due to diffi- 
culties with material supply and manage- 
ment. After modernization, it is expected 
that Syria will be self-sufficient in gas oil 
and kerosine. The cost of modernization 
is given at about $35 million with an addi- 
tional $4 million in training and super- 
vision costs. Homs refinery is expected to 
begin test runs in June 1969. 

With the opening of Syria’s new pipe- 
line, the Government moved to deepen the 
Tartous port to enable 25,000-ton ships 
and tankers in the 50,000-ton range to use 
it. Apparently the Suez Canal Authority 
(SCA) is performing the task at a cost of 
about $1.2 million. The completion date 
was given as the latter part of 1969. 


STATES * 


forces from the area by the end of 1971, 
the various States made plans for a federa- 
tion to include also the States of Bahrain 
and Qatar. On February 28, 1968, these 
nine states formally joined in federation 
and a committee was selected to prepare 
a constitution. 


23 Prepared by David A. Carleton. 
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Petroleum and natural gas are the only 
significant minerals produced in the Trucial 
States, other mineral resources being essen- 
tially undeveloped. Only Abu Dhabi and 
Dubai have proved petroleum reserves, 
however, all the others either have ex- 
ploration concessions or are negotiating for 
them. Most of the sheikhdoms have been 
influenced by the discovery and produc- 
tion of petroleum with the result that 
economic development programs are slowly 
introducing modern amenities to these 
underdeveloped States. 

Abu Dhabi, with possibly the world's 
highest per capita income, received $192 
million from the oil companies in 1968 as 
taxes and royalties, including certain retro- 
active payments and bonuses. 

A 5-year plan * proclaimed by the Ruler 
of Abu Dhabi in March 1968 envisages the 
expenditure of $621.5 million on economic 
development. Infrastructural projects in- 
clude the construction of roads, a new 
harbor, an international airport, water, 
sewage, and power facilities, and a variety 
of public facilities and buildings. Approxi- 
mately $70 million of the total will be 
allocated for industrial projects, including 
the construction of a gas liquefaction plant, 
a petrochemical plant, and a crude oil 
topping unit. Projects under construction, 
but separate from the plan are a 100,000- 
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ton-per-day cement plant at Buraimi, and 
a 75-mile, 18-inch natural gas line from 
Bu Hasa field to Abu Dhabi town. The 
line, which is being built by an Italian- 
Yugoslav joint venture, will supply fuel 
to the town'$ new powerplant. The only 
other known nonpetroleum mineral devel- 
opment in the Trucial States is a cement 
plant envisaged for Dubai. 

Reportedly, the British Ministry of Over- 
seas Development sponsored a preliminary 
minerals survey of the Trucial States that 
revealed traces of iron ore, copper, asbestos, 
chromite, and other metals. A more com- 
prehensive survey was recommended to 
determine the feasibility of exploitation. 


PRODUCTION 


Small quantities of brick, sand, and stone 
were produced and consumed as building 
materials, but statistical data are not avail- 
able. Both onshore and offshore petroleum 
production recorded large gains, as total 
output in 1968 averaged 496,600 barrels 
per day, a 30-percent increase over 1967 
production. Abu Dhabi production equaled 
1.3 percent of world crude oil output, 
ranking 12th in the world and fifth in the 
Middle East. 


% The Times (London). The Union of Arab 
Emirates. Supplement. Mar. 8, 1969, pp. 4-5. 


Table 18.—Trucial States: Production and imports of crude petroleum 
and petroleum refinery products 


(Thousand 42-gallon barrels) 
Commodity 1964 1965 1966 1967 1968 
Production: 
Crude petroleum 67,465 102,804 181,581 189,467 181,7 56 
ports: 
Petroleum refinery products:* 
Gasoline 160 170 200 220 3800 
Keros ine 20 20 20 25 50 
Distillate fuel oil. ................. 190 200 220 260 800 
Lubricants --2---22.2222.--- 8 8 8 10 15 
Estimate. 


TRADE 


Major trade in mineral commodities in- 
cluded crude petroleum exports, petroleum 
refinery products imports, gold and silver 
transshipments, and construction material 
imports. There are no official publications 
in the Trucial States that give trade by 
volume. The only reliable data cover the 


oil items which are reported by the pro- 


ducing companies. 


Concomitant with production increases, 
crude petroleum exports rose a sharp 30 
percent during 1968 as there are no re- 
fineries in the Trucial States. Principal 
destinations in 1966 (latest available) were 
West Germany, 22 percent; France, 277 
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percent; United Kingdom, 11 percent; and 
Southern Yemen, 7 percent. Western 
Europe received 62 percent of the total 
in 1966. 

In 1968 Dubai merchants bought $134 
million worth of gold at an average price 
of about $39 an ounce, most of it to 
smuggle into the Indian subcontinent.” 
Based on 1967 data, imports of petroleum 
products and construction materials into 
Dubai were valued at $10 million or 10 
percent of the value of all imports. In addi- 
tion about $2 million of oilfield materials 
were imported that year. | 


COMMODITY REVIEW 


Mineral Fuels.—Petroleum.—The major 
development in the offshore concession of 
Abu Dhabi Marine Areas, Ltd. (ADMA), 
where production averaged about 181,000 
barrels per day in 1968, was the comple- 
tion of a second tanker berth at Das Island. 
Umm Shaif field continued to be the 
largest producer, with 120,000 barrels daily 
while Zakum made up the remainder. El 
Bunduq field remained shutin throughout 
the year awaiting international boundary 
determinations. Early in 1969 the Govern- 
ment of Oatar and Abu Dhabi announced 
agreement on the demarcation of their off- 
shore areas. The boundary crosses El 
Bunduq field which will be developed by 
ADMA in accordance with its concession 
arrangements with the ruler of Abu Dhabi. 
Revenues from the field will be shared 
equally between Abu Dhabi and Qatar. 

Onshore, Abu Dhabi Petroleum Co., Ltd. 


- . (ADPC), performed detailed seismic sur- 


veys employing the most modern recording 
equipment. Exploration drilling totaled 
about 64,000 feet in 1968 and included 
wells in the Ruwais and Shuweihat areas 
of western Abu Dhabi. ADPC drilled one 


' . unsuccessful well in the offshore territorial 


waters. Completion of two storage tanks in 
jebel Dhanna will aid in increasing pro- 
duction. 

Phillips Petroleum Co., operator of the 
3.5 million acre land concession it shares 
(ENI) 
and American Independent Oil Co. (Amin- 


Jil) abandoned its first exploratory well 


J. £6 
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three Japanese refining companies, per- 


1 L] 
* 


56 miles south of Jebel Dhanna at a depth 
of 10,000 feet. Plans are to drill a second 
vell 12 miles south of the first well. 

The Abu Dhabi Oil Co., a consortium 


. a s 
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formed geophysical work in its 1.2 million 
acre offshore concession. At yearend plans 
were to drill a well 40 miles east of Abu 
Dhabi town. 

On May 14, 1968, the Mitsubishi group 
of companies from Japan was granted the 
fifth oil concession let in Abu Dhabi. The 
1.8 million acre concession area covers 
three land areas relinquished by ADPC 
earlier in the year. Geophysical explora- 
tion work began during the latter part of 
1968. 

A 2-billion-cubic-meter natural gas lique- 
faction plant at Abu Dhabi was under con- 
sideration by ADPC and two Japanese 
firms. 

The offshore 820,000-acre concession of 
Dubai is owned 50 percent by Dubai 
Marine Areas, Ltd. (two-thirds British 
Petroleum Co. Ltd. and one-third Com- 
pagnie Française des Pétroles), 35 percent 
by Dubai Petroleum Co. (the concession 
operator which is a wholly owned sub- 
sidiary of Continental Oil Co.), 10 per- 
cent by Deutsche Erdöl, A.G. (a Texaco, 
Inc., subsidiary), and 5 percent by Sun 
Oil Co. Development drilling of the Fateh 
field, found 60 miles offshore in 1966, con- 
tinued with the completion of two multi- 
well drilling platforms. At the end of 1968 
work was proceeding on the construction 
of two more platforms and a unique off- 
shore oil storage complex. The latter 
consists of floating tankers for storage (com- 
bined capacity 500,000 barrels) and an 
underwater storage tank which when com- 
pleted will also have a 500,000-barrel 
capacity. The latter will be a circular, 
dome-shaped, open-bottom unit, having a 
height of 205 feet and a diameter of 270 
feet. The unit will operate on the water 
displacement principle; that is, as oil is 
pumped into the tank, water will be forced 
out the bottom, and as oil is pumped from 
the unit, water will flow in from the 
bottom. This complex eliminates the need 
for expensive pipelines to the shore and 
from the shore to offshore tanker loading 
terminal. Production of Fateh field at a 
rate of 100,000 barrels per day is ex- 
pected to begin during the latter part of 
1969. 

The 914,000-acre Dubai onshore con- 
cession is owned by Dubai Petroleum Co., 
55 percent; Deutsches Erdöl A.G., 22.5 per- 


25 The Times (London). The Union of Arab 
Emirates, Supplement. Mar. 3, 1969, p. 14. 
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cent, and Sun Oil Co, 22.5 percent. 
Onshore developments were not reported 
for 1968. 

There was no petroleum exploratory 
activity in the Sheikhdoms of Sharjah, 
Ajman, and Umm al-Qaiwain during 1968. 
Four unsuccessful wells have been drilled 
in these States, three of them by John W. 
Mecom in a venture with Union Oil Co. 
of California. At the end of 1968 the 
ruler of Sharjah was expected to sign 
separate petroleum concessions with a sub- 
sidiary of the Royal Dutch/Shell group of 
companies and with Bochumer Mineralólge- 
sellschaft G.m.b.H. and Co. (Bomin), a 
West German marketing firm. 
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The first well in the Sheikhdom of 
Fujairah was spudded 30 miles offshore 
in the Gulf of Oman by a subsidiary of the 
Royal Dutch/Shell group of companies, 
which. entered Fujairah in 1968 by acquir- 
ing a 60-percent interest in a concession 
held by Bomin. 

Union Oil Co. of California, which holds 
80 percent and is the operator of an off- 
shore concession it holds with Southern 
Natural Gas Co., completed a geophysical 
survey and spudded its first offshore Ras 
al-Khaimah well 24 miles northeast of 
Ash-Sha’am in 300 feet of water from a 
fixed platform. 


YEMEN *° 


Little new information has been reported 
on the small mineral industry of Yemen. 
The production of rock salt, which has 
especially fine qualities, continued as the 
only mineral industry in Yemen. Virtually 
all the production was exported to Japan. 
No data has been reported on the cement 
plant that was slated for construction at 
Bajil in 1967. 

Essentially all requirements for mineral 
commodities were met with imports, ex- 
cept perhaps certain simple construction 
materials. Petroleum refinery products 
were Yemen’s principal imports, and with 
peace virtually universal in Yemen during 
the entire year, imports in 1968 rose con- 
siderably over those in 1967. All products 
were believed imported from Southern 
Yemen. Based on the value of exports from 
Southern Yemen to Yemen, imports were 
between 500,000 and 600,000 barrels in 
1968. Most of these imports were motor 
gasoline and distillate fuel oil. Estimated 


value of petroleum imports into Yemen in 
1968 was $2.0 million. 

The Salif Salt Co. continued as the only 
major salt producing company in Yemen. 
Estimated salt production during recent 
years was as follows: 


Year Metric tons 
1% 8 , 000 
19068 999.ͤ ⁵³ð 8 100, 000 

1 9%/ͤõͤqM ! S 5, 000 
. ⁵ ͤ0 A ĩͤ wwsxdcs 
1000... WA 85, 000 
/., www S ME 100, 000 
1968 —— 2 «D XD (P 2 22 — m a 2222 „000 E 


Japan received 101,983 and 85,017 tons 
of rock salt from Yemen in 1967 and 1968, 


respectively. The c.i.f. value in Japan for 
these imports was $1.1 and $1.0 million, 


respectively. 


There have been no announcements of- 


petroleum exploration activity in Yemen 
in 1968, and there were no indications that 
exploration has ensued an earlier prelimi- 
nary survey of mineral resources. 


* Prepared by David A. Carleton. 
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AFGHANISTAN ! 


Natural gas became the most important 
area of industrial activity in the country dur- 
ing 1968. However, this development had 
little direct internal effect in bolstering the 
overall economy since the natural gas was 
exported solely to the U.S.S.R. Preliminary 
reports showed continued declines in im- 
ports and Government revenues, and it was 
evident that the Afghan economy remained 
in a general state of sluggishness. 

During 1968, an estimated 53 billion 
cubic feet of natural gas was produced 
and delivered to the U.S.S.R. via three 
newly opened gas pipelines, leading from 
Shibarghan area gasfields to the Soviet 
border, and to Masar, Afghanistan site of 
an unfinished powerplant. Natural gas pro- 
duction is planned to reach 70 billion 
cubic feet in 1969. An 18-year agreement 
between the U.S.S.R. and the Afghan 
Government, which began in 1968, called 
for 53 billion cubic feet per year to be 
delivered to the U.S.S.R. in partial pay- 
ment for Soviet financial and technical aid 
in developing Afghanistan's natural gas- 
fields and in other projects. Reserves in 
1968 of the Shibarghan fields were esti- 
mated at 5,500 billion cubic feet. 

Drilling for gas continued at the Khwaja 
Gogirda and Yatim structures in the 
Shibarghan area and samples showed 
several favorable indications of commercial 


quantities of gas. On October 1, 1968, the 
U.S.S.R. and Afghanistan signed an agree- 
ment to study the expansion of gas opera- 
tions at Khwaja Gogirdak and Yatim Tagh 
and for the exploitation of natural gas at 
Khwaja Burham. 

In 1968 the Karkar coal mine, with a 
production of about 300 tons per day, pro- 
vided most of the coal for Afghanistan. 
Half of Karkar's output went to the Ghouri 
cement plant. Lesser quantities of coal 
reportedly came from the Ishpushta and 
Darra-i-Suf mines. The largest coal deposit, 
however, is said to be the Darra-i-Suf 
mine, now being developed, which has 
estimated reserves of more than 60 mil- 
lion tons. The mine is scheduled to increase 
production to about 30,000 tons per year 
in 1969. 

During 1968, France and Afghanistan 
signed an agreement to study the feasibility 
of exploiting the latter's  2-billion-ton 
Hajigak hematite deposit, located 85 miles 
northwest of Kabul, the nation's capital. 
Studies of the lead and zinc deposits in 
northern Afghanistan were made by the 
Afghan Ministry of Mines and Industries 
and the West German firm of Bergbau- 
Planung-G.m.b.H. Major activities con- 
sisted of the start of underground develop- 


1Prepared by Ta Cheng Li, mining engineer. 
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ment work and mapping at Nalbandan 
and of mapping and exploratory drilling of 
outcrops at Serghol. 

Other important mineral commodities 
produced in 1968 were salt and lapis 
lazuli. Continued interest was shown in 
exploration for chromite, beryl, copper, 
and uranium. Although the Afghan Gov- 
ernment continued to encourage foreign 


assistance in feasibility studies and in 
developing minerals, activities will be 
hampered by the country's inadequate 


transportation and capital. 

Investments of $550 million were called 
for in Afghanistan's third 5-year plan which 
became effective on March 22, 1968. 
Ninety percent of these investments will 
come from foreign sources. A third of the 
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total amount will be allocated to Afghan 
mines and industry. 

The first private investment venture 
undertaken as a result of incentives em- 
bodied in the 1967 investment law was a 
Pakistani-owned iron foundry. Located out- 
side of Kabul, the small plant began 
operations in November converting scrap 
metal into iron rods. Its rerolling capacity 
is 3,000 tons per year. Also, a new cement 
plant will be built at Herat as the result 
of an agreement reached between the 
Afghan Government and a Czechoslovakian 
firm in 1968. This third plant will help 
Afghanistan meet most of its cement needs, 
and complement two other cement plants 
already in existence at Ghouri and Jabal- 
i-Seraj. 


Table 1.— Afghanistan: Production of mineral commodities’ 


Commodity 


NONMETALS 
Cement, hydraulic. ...... thousand metric tons 


Gemstones: Lapis lazuli............. kilograms.. 
Salt: 
MOCK ccs oso! thousand metric tons 
BING ooo oes ese e do.... 
D ³˙·¹—wmꝛ⁊ ²äq³ h rU do 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous......... thousand metric tons. . 
Fuel briquets, all grades do.... 
Natural gas, marketed ....... billion cubic feet. 


e Estimate. NA Not available. 


1964 1965 1966 1967 1968 
e 125 170 175 130 e 177 
5,000 8,550 10,030 5,179 10, 000 
13 18 20 31 e 40 
12 20 1  Soosuccs 
25 88 88 $1 40 
113 182 141 152 e 200 
20 e 14 2 NA 
— ——— aaau 18 53 


! All data except 1968 natural gas for Afghan calendar year beginning March 21 of year indicated. 


In 1968, Afghanistan exported only two 
mineral commodities, lapis lazuli to West 
Germany and mainland China and natural 
gas to the U.S.S.R. as mentioned before. 
For the first time, the U.S.S.R. agreed to 
import an Afghan manufactured product, 
announcing in December that it would 
import 30,000 tons of zement in 1969. 
Dependence on imports continued for petro- 
leum products, metals, and most non- 
metallics. 

On May 13, 1968, the United States 
granted Afghanistan a $12 million loan 
to be used for the installation of a hydro- 
electric power station at the Kajakai Dam, 
located on the Helmand River. Construc- 
tion, due for completion in 1969, continued 
at the U.S.S.R.-financed plant at Naghly 
near Kabul and at the West German- 
financed plant at Mahipar. With the com- 
pletion of these electric power projects, 


Afghanistan will have a capacity of 300,- 
000 kilowatts, one-third more than its 
present capacity. 


Table 2.—Afghanistan: Imports of 
petroleum refinery products 


(Thousand 42-gallon barrels) 


Principal 
Commodity 1965-66 ! 1966-67 ! sources, 
1966-61 
Gasoline 962 
Kerosine 1 
Distillate fuel oil 507 NA U.S. S. R. 
ubricants an 
other 49 


1 Afghan calendar year beginning Mar. 21. 
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BRUNEI ? 


Crude oil production was essentially the 
only developed mineral resource of Brunel. 
Natural gas was produced in significant 
quantities, but over two-thirds of the gas 
produced was used for gaslifting purposes. 
Small amounts of natural gas were ex- 
ported to Sarawak by pipeline. Brunei 
Shell Petroleum Co., Ltd. was the only 
producing oil company, but there were 
two other concessionaire companies in addi- 
tion to Shell. 

Crude oil production during 1968 again 
registered a substantial increase, primarily 
due to increased production from the rela- 
tively new oilfield, Southwest Ampa. The 
old established Seria oilfield registered little 
or no increase over the 1967 production 
level. Practically all of Brunei’s crude oil 
production was sent by pipeline to Lutong, 
Sarawak, for refining or export. Small 
amounts were processed at a small topping 
plant at Seria to obtain limited quantities 
of motor gasoline, naphtha, and fuel oils 
for consumption in Brunei. Additionally 
the natural gas stabilization plant produced 
natural gasoline and liquefied petroleum 


The value of total, mineral commodity 
trade, and the net trade balance of Brunei 
for 1966—67 are as follows: 


Value Mineral 
(million dollars) com- 
— — — modities’ 
Mineral Total share of 
com- trade total 
modities (percent) 
Exports and reexports: 
G cessus 71 74 95.9 
1969 vs 79 81 97.5 
Imports and reimports: 
6666 8 10 52 19.2 
19677ʒ77 9 45 20.0 
Balance 
1966 61 22 XX 
1977 deve 70 36 XX 


XX Not applicable. 


During 1967 Brunei shipped 35, 901, 000 
barrels of crude oil to Sarawak, Malaysia, 
as well as limited amounts of refined prod- 


-ucts, as follows: 


Thousand 
gas. Product 42-gallon 
Brunei’s overall trade balance remained parteis 
favorable during 1967, with a positive 5 me 
balance of $70 million. As in past years, Kerosine— : 3 
crude oil exports, all to Malaysia (Sarawak), Duda fuel oil——- 9 

accounted for virtually the total value of ))) iR LM 
mineral commodity exports. Imports of Total.....-.......-.---------- 487 
semimanufactured iron and steel products, 
valued at $3.4 million, was the major 
e e. e 2 i 
ine ty import. ge pene by Arthur F. Grube, industry 
Table 3.—Brunei: Production of mineral fuels 
(Thousand 42-gallon barrels unless otherwise specified) 
Commodity 1964 1965 1966 1967 1968 
Natural gas, gross production, million cubic meters *. 1,200 1,328 1,989 2,0838 8,216 
Liquefied petroleum gas NA NA NA NA 196 
Petroleum: 
rude oil..... — en leap ]⅛ðͥ“ ³ð³ V 8 25,913 28,991 * 84,626 87,961 44,664 
Natural gasoline...........................-. 633 546 533 553 585 
_ . E .ñß; e — . — . ͤ — 
Refinery products: 
Motor gasoline......................... 102 110 188 118 107 
Naphtha_....- VVV. 56 49 48 * 20 19 
Distillate fuel oũ —-- 99 110 148 128 150 
Residual fuel a) | ME ON TEE EUR UN 254 201 234 5 5 
C see ³¹ꝛAq ꝛZß ee ee ee 511 470 568 261 281 
e Estimate. r Revised. NA Not available. 
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The only other significant mineral com- 
modity exports included 1,813 metric tons 
of iron and steel, all forms, primarily to 
Singapore, Malaysia, and Hong Kong; and 
exports of liquefied petroleum gas valued 
at $367,709, to Sarawak, Malaysia. 

Significant mineral commodity imports 
included semimanufactured iron and steel 
products amounting to 14,017 metric tons, 
primarily from Singapore, Japan, and the 
United States; gold imports from the 
United Kingdom amounting to 61,117 troy 
ounces; and cement imports of 40,167 
metric tons, primarily from  Belgium- 
Luxembourg, Singapore, and Malaysia. 
Brunei also imported limited amounts of 
petroleum products, virtually all from 
Singapore, as follows: 


Product 42-gallon 
barrels 
Gasoline 25 
Kerosin 18 
Asphalt.......... eee co oc ce 10 
CC“): yd eae 14 
r! ³ A elec aa 62 


Liquefied petroleum gas valued at $28,829 
was also imported, primarily from Sarawak, 
Malaysia. 

During 1968 new tax and royalty agree- 
ments were consummated between the 
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Government and Brunei Shell Petroleum 
Co., Ltd.; according to the new agreements 
the payment of royalties by the oil com- 
pany would be charged to accounts before 
the determination of profits, rather than as 
in the past deducted from the 50-percent 
profit tax. Additionally, the price at which 
oil is valued will be based on posted prices 
rather than realized prices. The Shell 
Company agreed that the new arrangement 
would take effect from January 1, 1964, 
and agreed to pay the Brunei Government 
back taxes in the amount of $34 million. 

On November 12, 1968, the U.S. firm, 
Ashland Oil and Refining Company, was 
granted driling and exploration rights to 
a 1,139.2-square-mile concession area. The 
area covers virtually all the land area that 
is not at present held by either Brunei Shell 
Petroleum Co., Ltd., or Clark Oil Com- 
pany. Shell has a 385-square-mile onshore 
concession and about 3,000 square miles 
offshore, and Clark Oil Company holds 
702 square miles onshore. 

At yearend 1968 Brunei Shell Petroleum 
Co. Ltd. continued negotiations with 
the Mitsubishi Trading Company regarding 
the sale of liquefied natural gas to Japan. 
The two companies are now in the process 
of finding Japanese customers for the gas. 
Gas would be supplied on a 20-year con- 
tract at the rate of 260 million cubic feet 
per day commencing in 1972. 


CAMBODIA ° 


The Cambodian mineral industry in 1968 
produced only small quantities of gold, 
phosphate rock, limestone, precious and 
semiprecious stones, salt, cement, and 
simple construction materials. 

The most significant Cambodian indus- 
trial achievement in 1968 was the comple- 
tion of a 12,000 barrel-per-day oil refinery, 
financed by a $12 million dollar French 
loan. The crude oil input is to come from 
Algeria. The refinery will start operation 
in January 1969 and will be managed by 
the Cambodian controlled Société Khumere 
de Raffinage. The state-manáged National 
Cement Company’s expansion program for 
its cement plant in Chakrey Ting near 
Kampot neared completion and is ex- 
pected to raise annual output from the 
present 50,000-60,000 tons to 150,000 tons. 


The second 5-year development plan, 
which should have been launched in 1967, 
barely got off the ground in 1968, owing 
to lack of financing. The plan called for 
$9.1 million, $2.3 million of which would 
go to industrial projects, including a new 
cement plant with an annual capacity of 
200,000 tons, a steel mill using scrap iron 
to produce wire and concrete reinforcing 
rods, and a 35,000-ton-per-year urea plant. 
Technical surveys for these projects were 
underway in 1968. 

Cambodia’s new mining law promulgated 
in 1968 proclaimed that minerals onshore 
and on the Continental Shelf were the 
property of the state. Mining exploration 
permits are for 3 years, renewable for an 
additional 3 years. Mining concessions are 


3 Prepared by Ta Cheng Li, mining engineer. 
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for 4 to 50 years, and depending on impor- 
tance of the minerals, renewable for two 
periods of 5 to 25 years. Permits and con- 
cessions can only be granted to Cambodian 
citizens, although through a special decree 
by the Council of Ministers they can be 
granted to foreigners. The permit holder 
has exclusive right to exploration, as well 
as the right to obtain a subsequent mining 
concession. Hydrocarbon exploration per- 
mits are for 5 years and concessions are 
for 40 years, with a possibility of renewal 
for an additional 25 years. Total area 
allowed for each person to explore and 
exploit hydrocarbons is limited to 5,000 
square kilometers onshore, and 10,000 
square kilometers offshore. 

In August 1968 Prime Minister Penn 
Nouth issued a circular aimed at promoting 
private investment, national or foreign, in 
mineral commodities such as urea, cement, 
and steel products. Investments would be 
guaranteed against nationalization for 
periods up to 20 years. Investors, among 
other advantages, would be exempt from 
taxes at first and could benefit from loans, 
while local markets would be protected 
against imports. 

In another move to promote investment, 
on August 16 the creation of a free zone 
at Sihanoukville Seaport was announced; 
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the seaport was opened to all countries, 
with all necessary facilities and guarantees 
for investors. The regulations would be 
similar to those in such free zones as 
Beirut or Tangiers. The free zone is 
planned to be officially opened in April 
1969. 

Although data on mineral commodity 
trade for 1967 are not available, it was 
almost certain that mineral commodity 
exports remained inconsequential while 
mineral commodity imports continued to 
account for a significant share of total 
trade. Major imports in 1967 probably 
consisted primarily of iron and steel, 
cement, coal, and petroleum refinery prod- 
ucts. Japan, mainland China, Indonesia, 
and Singapore are Cambodia’s principal 
trading partners. 

Generation capacity for electric power 
was being expanded primarily by the in- 
stallation of hydroelectric plants. The 
10,000-kilowatt Nirirom powerplant, com- 
pleted with Yugoslav assistance in late 
1967, was inaugurated in March 1968. 
Construction continued on the Kam Chay 
plant scheduled for completion in 1969, 
and funds were obtained in late 1968 for 
the construction of the Prek Thnot Dam 
and hydroelectric complex on the Lower 
Mekong River. 


CEYLON * 


Graphite, ilmenite, and precious and 
semiprecious stones remained  Ceylon's 
principal contributions to the world mineral 
supply. Total value of mineral commodities 
produced in Ceylon in 1968 was estimated 
at $10.7 million. Ceylon produces a very 
special high-quality type of lump graphite, 
highly prized in world markets. Production 
has remained somewhat steady at around 
10,000 tons per year. 

Ceylon's 1968 cement industry ranked 
ahead of the graphite industry in value of 
output and registered a 15.7-percent in- 
crease in output due to the recent modern- 
ization of the Kankesanturai plant and the 
establishment of a new plant at Puttalam. 

In 1968 ilmenite production reached a 
peak level of 74,600 tons, virtually all of 
which was exported to Japan. All ilmenite 
production came from the state-owned 
Ceylon Minerals Sand Corporation's 
(CMS) deposit at Pulmoddai, located on 
the northeast coast. At the deposit, the 


sands extracted are replaced each year by 
new deposition during the monsoon period, 
thereby enabling reserves, placed at 4 to 
5 million tons, to remain virtually constant. 
With the completion in 1969 of CMS's 
second plant, located at Trincomalee, 30 
miles south of Pulmoddai, ilmenite produc- 
tion in Ceylon is expected to reach 100,000 
tons per year. The plant will also recover 
from the ilmenite tailings 10,000 tons per 
year of both rutile and zircon, and 500 
tons per year of monazite. 

During 1968 over 50 percent of the civil 
engineering works were completed on the 
nation's first oil refinery located at Colombo. 
Construction of this project began in early 
1967 but because of delays completion is 
not expected until June 1969. Sufficient 
to meet Ceylon's anticipated needs, the 
reported capacity of the refinery will be 
38,000 barrels daily. The operator of the 
refinery, the Government-owned Ceylon 


1 Prepared by Ta Cheng Li, mining engineer. 
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Table 4.—Ceylon: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1964 1965 1966 1967 1968 
METALS 
Rare-earth metals, monazite concentrate, 
gross weight_........_.___-.-.-.-_-.-.-- 23 36 36 20 42 
Titanium, ilmenite concentrate, gross weight. . 46,158 49,189 r 41,198 52,298 74,605 
Zirconium, concentrates (zircon), gross 
; od Lv oe 50 86 151 118 25 
NONMETALS 
Cement, hydraulic „ 75, 000 85, 850 82, 880 188,741 221, 986 
lays, kaolin - eee 1, 500 816 1,616 2,074 2,861 
Feldspar, crude and ground 50 615 419 256 586 
Gem stones, precious and semiprecious, except 
diamond (exports )) carats.. NA 71,254 61,119 24,906 196,039 
Graphite, all grades (exports) ......-...-...- 10,847 8,880 10,025 10,208 10,527 
Quartz, glass sand. -...................-.-- 4,000 7,100 ! 3,272 3,058 
Salt, all types 52,000 78,200 64, 486 74,610 98,391 


r Revised. NA Not available. 


Petroleum Corporation, agreed in late 1968 
to purchase from Consolidated Petroleum 
Supply Company (a consortium of Royal 
Dutch Shell and British. Petroleum in- 
terests) 50 million barrels of crude oil over 
a 5-year span. Technical assistance in 
operating the refinery was included in the 
agreement. 

During 1968 an agreement was reached 
with the U.S.S.R. to proceed with con- 
struction of two additional phases (pig 
iron manufacture and crude steelmaking) 
of the planned integrated steel plant in 
Ceylon. The first phase, a steel rolling mill 
with an annual capacity of 60,000 tons 
of rolled steel was opened in 
Construction of the cast iron foundry in 
Enderamulla will be completed in early 
1969. The foundry, a West German and 
Ceylon venture, will have an annual capac- 
ity of 18,000 tons on a three-phase basis. 

With a governmental budgetary alloca- 
tion of $25 million and help from an 
Indian advisory staff, site work was ex- 
pected to start in late 1968 on the State 
Fertilizer Manufacturing Corporation's 
540-ton-per-day fertilizer plant. The plant 
will utilize naphtha, from the still un- 
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finished oil refinery, to manufacture urea. 
Ceylon is almost wholly dependent on 
imported manufactured fertilizers to sustain 
her predominantly agricultural economy. 

Even though the volume of exports rose 
in 1967, declining export prices caused the 
total value of Ceylon's exports to fall to 
$84 million, the lowest figure recorded 
since 1957. Ceylon's 1967 mineral exports 
were valued at $2.58 million, of which 
ilmenite, graphite, and precious and semi- 
precious stones accounted for 95 percent. 

Both the volume and value of Ceylon's 
1967 imports fell to $292 million, a 14- 
percent drop from the 1966 figure. The 
value of mineral commodities imported in 
1967 was close to $53 million, of which 
$24 million consisted of petroleum prod- 
ucts, $16 million of manufactured fer- 
tilizers, $11 million of metals, and $2 mil- 
lion of cement. 

On November 16, 1968 Ceylon's export 
duty on precious and semiprecious stones 
was abolished in order to encourage the 
gem industry to abide by the foreign ex- 
change controls, thereby diverting current 
black market trade into official channels. 
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Table 5.—Ceylon: Foreign trade in 
mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 
EXPORTS 
METALS 
Rare-earth metals, ores and con- 
centrates (monazite).......... 75 75 
Titanium, ores and concentrates 
(ilmeniteꝛꝛꝛ --- 41,200 54, 476 
Zireonium, ore and concentrate 
ee, ð uei mes 51 100 
NONMETALS 
Graphite, natural 10,025 10,208 
Precious and semiprecious stones, 
except diamond carats.. 61,119 24,906 
IMPORTS 
METALS 
Aluminum, metal, including alloys, 
all form 2,454 2,100 
Copper, metal, including alloys, 
all form.. 612 1,800 
Gold, metal, unworked or par- 
tially worked troy ounces.. 12,740 201 
Iron and steel: 
Metal, pig iron, including 
Cast IPOD... oe a oe 1,411 1,000 
Semimanufactures 59,862 72,188 
Lead, metal, including alloys, all 
e e nece Sec 429 560 
Tin, metal, including alloys, all 
OrMS- ol guess long tons r 94 48 
Zinc, metal, including alloys, all 
ORB. role lla a ELE 293 640 
NONMETALS 
Abrasives, natural, n. e.ss 179 180 
Asbestoss 2,019 2,000 
Cement thousand tons 251 101 
Fertilizer materials, manufactured: 
Nitrogenous - thousand tons 187 139 
Phosphatic...........do.... 48 28 
Potassic............- do.... 57 52 
Other, including mixed do.... 35 59 
Salt (excluding brines) 4,000 11,200 
Sulfur, elemental, all forms 2,089 2,000 
1! A LE 1,172 2,000 
MINERAL FUELS 
AND RELATED MATERIALS 
Coal, all grades, including briquets 
thousand tons 31 138 
Coke and semico xe: 562 920 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels.. 1,510 1,505 
Keros ine do — 2,278 1,767 
Distillate fuel oil do.... 2,490 2,160 
Residual fuel oil do.... 2,374 2,077 
Other... do.... 258 213 
r Revised. 


HONG KONG 
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Hong Kong is an industrial-commercial 
area with an economy based on foreign 
trade rather than on internal resources. 
A significant portion of this trade includes 
mineral commodities imported for both 
local industry and reexport. In 1968 total 
value of Hong Kong's trade —imports, ex- 
ports, and reexports——amounted to about 
$3.8 billion? of which $417 million or 


11 percent involved mineral commodities. 
The extractive and processing sectors of 
Hong Kong's mineral industry contribute 
little to the colony's economy. Total value 
of Hong Kong's crude mineral output in 
1968 was about $1.3 million, of which iron 
ore for export to Japan accounted for 


5 Prepared by Ta Cheng Li, mining engineer. 


6 Al] values are converted at the rate of 
HK$6.10 = US$1. 
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nearly 90 percent. Small quantities of 
kaolin, quartz, feldspar, graphite, and 
wolframite were mined for domestic needs 
and/or for export. In addition, cement pro- 
duction based upon imported clinker was 
valued at $3.6. million. Additional un- 
recorded values were added by the steel 
rolling and gas manufacturing industries. 

In 1968 Hong Nong's small steel rolling 
mills continued to experience difficulties, 
operating at only 40 percent of their 
capacity. This was caused by the importa- 
tion of cheaper steel products into the 
colony from mainland China, increasing 
tariffs overseas, and continuing recession 
in the building industry. Toward the end 
of 1968, however, there were signs of a 
new burst of building activity, and plans 
were afoot for extensive government con- 
struction which should spur new demand 
for steel products in the colony. 

Hong Kong had an excellent trading year 
in 1968. Exports were valued at $1.4 bil- 
lion, which was both the highest ever 
reported in Hong Kong and a 25.8-percent 
increase over the 1967 value. Reexport 
goods also rose by 2.9 percent to $351 
million, thereby swelling Hong Kong's 
total export and reexport trade value to 
$1.76 billion in 1968. The value of imports 
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also increased to about $2 billion, a 11- 
percent increase over that in 1967. The 
following details the relationship between 
mineral and total trade: 


Value Mineral 
(million dollars) com- 
modities’ 
Mineral share of 
com- Total total 
modities trade (percent) 
(including 
fuels) 
Exports and reexports: 

383 use 106 1,824 8.0 
19677. 104 1,537 6.8 
1968.........-- 120 1,764 6.8 

Imports: 
1966..........- 289 1,767 16.4 
1967 zu 255 1,829 13.9 
198898 297 2,080 14.6 
Trade balance: 
966 —18 —443 xx 
190ͤĩ]7é7iͤ³ xe —151 — 292 XX 
1968..........- —177 —266 XX 


XX Not applicable. 


Mineral commodities imported in 1968 
included principally $115.2 million worth 
of pearls, precious and semiprecious stones, 
$67.2 million of petroleum and petroleum 


products, $37.4 million of iron and steel, 
and $33.9 million of nonferrous metals. 


Table 6.—Hong Kong: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


1964 1965 1966 1967 1968 
METALS 
Iron and steel, iron ore and concentrate. .thousand tons. 116 184 187 144 162 
Tungsten, mine output, metal content 1 7 1 
NONMETALS 
Cement, hydraulic..................... thousand tons 215 241 247 215 259 
Clays, kaolin: «⁵ ð ]ñ m:; ĩ ..:. 8 5,124 4,787 5,863 8,670 5,664 
S una ; ꝛ⅛ꝛ’ÜWQ.. ] m-;= dna sEeE 1,581 1,187 1,865 1,158 1,607 
Graphite, all grades rr WEEei4 19 505 
WZ i. ]⁰]ꝗ]] nnnnʒn;rʃn EU ER dts 1, 649 1,939 2,892 8,048 8,693 
MINERAL FUELS AND RELATED MATERIALS 
Coke, all types thousand tons 18 18 10 989 


1 Production ceased at the end of 1967. 
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Table 7.—Hong Kong: Exports and reexports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
METALS 
Aluminum, metal, including alloys, all form 9,256 7,817 Taiwan 1,635; United Kingdom 
Copper, metal, including alloys, all forme 6,689 8,771 Japan 6,8083; Taiwan 1,948. 
Gold, metal, unworked or thousand troy ounces... 1,432 1,788 All to Macao. 
partly worked. 
Iron and steel: 
Ore and concentrate thousand tons 141 170 All to Japan. 
Metal: Sera ds do 115 138 Japan 90; Taiwan 37. 
Semimanufactures 
en 220 2.2 0 c ecd uxEIE do.... 72 88 "Thailand 52; Japan 11. 
r E E, do.... 28 80 Indonesia 18; Cambodia 4. 
Lead, metal, including alloys, all form 1,149 1,157 Taiwan 952. 
Silver, metal, including alloys. thousand troy ounces. . 882 897 Japan 747; United Kingdom 97. 
Zinc, metal, including alloys, all form „473 467 Mainland China 339. 
NONMETALS 
Cement: 
Exports thousand tons 26 35 Cambodia 13. 
Reex ports do 69 53 Indonesia 43; Brunei 6. 
Clays and clay products: Kaolin 3, 987 4,900 Japan 2,574; Taiwan 2,266. 
Diamond, gem, not set or strung. . thousand carats.. 150 171 Belgium 55; Israel 46; Japan 31. 
Diatomite and other infusorial earths- .............. 46 19 Indonesia 9; India 5. 
Feldspar and fluorspar. ..........................- 723 867 Philippines 160; Thailand 107. 
Graphite, natural__.......-....._..-_----_._------ 456 84 Thailand 44; India 30. 
Talc and related materials (soapstone) -............- 550 750 Indonesia 560; Ghana 122. 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum, refinery products: 
Gasoline thousand 42-gallon barrels. . 40 22 Mainly to Macao. 
Kerosine-...........-.--..------.----- do.... 37 42 All to Macao. 
Distillate fuel olli“wuſ,ſljbdd do.... 7214 249 All to Macao. 
ubricants_..........--...._---..-.--- do- 115 131 Thailand 44; Singapore 31. 
Other). s. ͥ FWF—G—ꝓ—ꝓ—k—ß—p d a do r 96 108 Philippines 41; Taiwan 21. 
r Revised. 


1 Mostly waxes. 


Source: Hong Kong Trade Statistics. Exports and Reexports. Commerce and Industry Department, Hong 


Kong, December 1966, 500 pp.; December 1967, 515 pp. 


962 


MINERALS YEARBOOK, 


1968 


Table 8.—Hong Kong: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
METALS 
Aluminum, metal, including alloys, all forms... 11,265 15,656 Canada 4,065; Japan 2,887; Australia 
Copper, metal, including alloys, all forms r 9,684 13,049 Japan 8,57 3. Mi 38 2,509; United 
Gold, metal, un- thousand troy ounces.. 1, 3872 1,756 United Kin Kingdom 1, 181; Australia 548. 
worked or partly worked. 
Iron and steel: 
M ene eoncentrate s 12,294 2,016 All from mainland China. 
etal: 
Scrap E thousand tons 56 63 United Kingdom 81; West Germany 20. 
Pig i iron, including cast iron..........- 4,002 8,050 North Vietnam 2,858 
Steel, primary forms thousand tons 22 27 Australia 25. 
Semimanufactures...............- 0...- 418 816 Japan 102; mainland China 84. 
Lead, metal, including alloys, all forms 1,811 675 North Korea 263. 
Platinum thousand troy ounces 26 48 United Kingdom 27; West Germany 15. 
Silver, metal, including alloys.........- do.... 245 252 North Korea 109; United Kingdom 76. 
Zinc, metal, including allay. all forms 5,726 5,894 Australia 2,185; Canada 1 277; North 
Korea 1,089. 
NONMETALS 
Cement thousand tons 910 515 Mainland China 390; Japan 94. 
Diamond, gem, not set or thousand carats. . 461 457 Belgium 158; Israel 142. 
strung. d 
Diatomite and other infusorial earths. ........ 811 820 United States 249. 
Feldspar and fluorsp akt 1,740 2,898 Mainland China 2,298. 
Fertilizer materials, manu- thousand tons 8 West Germany 6. 
factured. 
Gypsum and plasters..................- do 18 5 Pakistan 2, mainland China 1. 
f ⁰⁵⁰%pt ĩ⅛r! eee do 50 37 Mainland China 18; North Vietnam 9. 
Salt and brines, salt do 30 33 Mainland China 25. 
Stone and gravel: 
Limestone (except dimension) do- 324 75 Japan 74. 
Quartz and quartzite g- 3,118 3,710 Mainland China 3, 682. 
Te end 1 5 (soapstone) ) 1,750 2,148 Mainland China 1, „906. 
RAL. FUELS AND RELATED MATERIALS 
Coal, “all gne including thousand tons. . 150 116 Mainland China 72; Japan 24. 
quets. 
Coke and semicoke. .......................- 5,305 5,485 Japan 8,881; mainland China 1,497. 
Petroleum, refinery products: 
Gasoline thousand 42-gallon barrels.. 802 828 Singapore 394; Bahrain 261. 
Naphthas and pericu . do 168 253 Iran 163. 
Kerosin do.... 1,869 1,446 Japan 498; Singapore 448; Iran 294. 
rr do.... 1,258 1,575 Singapore '826; Iran 255; Saudi Arabia 
Distillate fuel oil.................- do.... 8,078 8,208 Singapore 1,535; Iran 686; Japan 581. 
Residual fuel oiĩi . do.... 9,414 11,886 Singapore, 4.8 384; Iran 3, 524; Saudi 
Lubricants....................-- do.... 241 257 United States 95; Taiwan 78. 
Other 1... Loco 8 do 256 227 Indonesia 90: Singapore 86. 
r Revised. 


1 Mostly waxes and asphalt. 


Source: Hong Kong Trade Statistics. Imports. Commerce and Industry Department, Hong Kong. December 


1966, 286 pp.; December 1967, 241 pp. 


COMMODITY REVIEW 


Metals.—Iron and Steel.—During 1968, 
the most active mining in Hong Kong 
continued to be at the magnetite iron ore 
mine at Ma On Shan in the new territories. 
In response to the increasing demand for 
iron ore in Japan, production from the Ma 
On Shan, Hong Kong's only iron ore mine, 
increased 13 percent in 1968 to 162,000 
metric tons. 


Nonmetals.—Cement.—The Green Island 
Cement Co., the sole cement manufacturer 


in Hong Kong, increased production by 
20 percent in 1968 to 259,000 tons. This 
was the result of a year free from labor 
disputes and in which new building activi- 
ties were started. 


Mineral Fuels.—Gas.—The Hong Kong 
& China Gas Co., Ltd., awarded in 1968 
a $600,000 contract to the Australian 
branch of Humphreys & Glasgow, Ltd., 
United Kingdom, for a gas production plant 
to be built at the company's Kowloon 
Works in Kowloon City. The plant, second 
of its kind in Hong Kong, will be used 
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to meet the Colony's ever-increasing de- 
mand for manufactured gas. Its daily capac- 
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ity will be 3.5 million cubic feet, surpass- 
ing present output by 40 percent. 


LAOS * 


Tin remained the only important mineral 
commodity produced in Laos during 1968. 
Virtually all production came from the 
French-managed Phon Tiou tin mines, 
located in southern Laos. Owing to the 
modernization of these mines in 1966, pro- 
duction of low-grade tin concentrates was 
expanded to about 1,250 tons in 1967, 
with estimates of 1968 production at about 
the same level. Available tin production 
data are as follows: 


Tin Tin metal 
Year concentrate content 

(long tons) (long tons) 
198944. 686 836 
1988... sedeo EA 569 284 
/ rece ee 668 840 
13 or cee eR me 1,250 625 
1068. voee cad * 1,200 600 

e Estimate. 


Laos possesses a variety of other minerals 
such as coal and iron, which have been of 
considerable interest, but further studies 
have been hindered by the country's un- 
settled conditions. 

Value of tin exports increased from 


$93,300 in 1966 to $157,300 in 1967. All 
of the tin is exported to Malaysia. Laotian 
mineral imports consist chiefly of petroleum 
products, cement, and iron and steel semi- 
manufactures, and its principal trading 
partners are Thailand, Indonesia, and 
Malaysia. 

Aside from the recorded mineral trade, 
Laos does a lucrative trade in gold, arising 
from a lack of governmental restrictions 
on amounts of gold entering or leaving the 
country. Gold is imported from West 
European countries and  reexported to 
Asian countries such as Burma, Thailand, 
South Vietnam, and India. Preliminary 
estimates of 1968 gold imports were down 
to 1.0 million troy ounces from the 1967 
level of 2.3 million troy ounces. The de- 
cline was attributed to the 1968 run on 
world gold stocks which forced prices up, 
and a slowdown of Laotian gold flow into 
Saigon, a principal purchaser, due to the 
1968 Tet offensive. The Laotian govern- 
ment's principal source of local revenue is 
an 8½ percent tax on all gold imports, 
and an estimated drop of $3.75 million in 
1968 receipts from the gold tax probably 
caused difficulties in financing the Laotian 
budget of $32 million. 


MONGOLIA ° 


Mongolia’s small mineral industry appar- 
ently made some progress in 1968, with 
reported gains of about 35 percent for all 
mining, and approximately 10 percent each 
for the fuels and construction materials 
industries. The country’s first cement plant 
also came on stream. Despite these gains, 
a number of producing sectors and impor- 
tant facilities appeared to have barely met 
or even failed to achieve established goals. 
In addition, geological prospecting work for 
such minerals as tungsten, tin, copper, gold, 
and iron was seriously lagging. 

In coal extraction, which accounts for 
an estimated 60 percent of mine output 
value, the claimed 15-percent rise in pro- 
duction still seems to have left this sector 
far short of the 280,000-ton increase that 
had been expected. The key Sharyn Gol 
open pit allegedly fulfilled an undisclosed 


goal, but was experiencing difficulties in 
stripping operations. Actual production was 
believed to have been much less than the 
750,000 tons planned for it. As in most 
recent years Nalaikha, the country's only 
other important coal mine, failed by a wide 
margin to reach its target. 

The important construction materials 
sector was credited with only having ful- 
filled about three-quarters of its goals. This 
allegedly was because neither the regular 
nor lightweight concrete mixing plants at 
Ulan Bator, or the recently completed lime 
and brick plants at Darkhan, met their 
quotas. The most important advance was 
the long-awaited completion of the first 
100,000-ton-per-year stage of a cement 


T Prepared by Ta Cheng Li, mining engineer. 
8 Prepared by Ronald A. Pense, research 
specialist. 


064 


plant at Darkhan and the immediate com- 
mencement of work on a 100,000-ton ex- 
pansion of that capacity in 1969. In recent 
years Mongolia has depended on imports 
from the U.S.S.R. for virtually all of its 
cement supply. During the year a pilot 
plant was established to produce gypsum 
from a 1.7-million-ton alabaster deposit 
newly discovered in Ubsa Province. 
Production of fluorspar and tungsten, 
Mongolia's only mineral export items of 
any consequence, currently shipped en- 
tirely to the Soviet Union, apparently 
followed different courses in 1968. Based 
on recent trade data of the U.S.S.R. show- 
ing fluorspar imports of about 45,000 to 
50,000 tons in the last few years and an 
apparent 20-percent increase in 1968 pro- 
duction, output of fluorspar probably 
reached at least the 60,000-ton-per-year 
level. Output of tungsten, however, only 
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amounted to about half that expected at 
the main Burentsogt and Ih Hairhan 
mines. The increasingly difficult mining 
conditions being encountered at both mines 
was apparently responsible for falling ore 
grades and plans to extend the depth of 
mining operations. In addition, a new small 
pit producing 6,000 tons per year of ore 
was to be opened at Harchulut, apparently 
in the vicinity of Ih Hairhan. 

No particular progress was reported dur- 
ing 1968 on the 300,000-ton-per-year in- 
tegrated steel plant under construction at 
Darkhan. This, and a major reallocation 
near yearend of capital investment in favor 
of the agricultural sector of the economy 
which had been badly damaged by adverse 
weather conditions, seemed to indicate that 
construction on the plant had been un- 
impressive and probably would be further 
prolonged. 


Table 9.—Mongolia: Production of mineral commodities * 


(Thousand metric tons unless otherwise specified) 


Commodity ? 1964 1965 1966 1967 1968 
NONMETALS 
Fluorspar, all grades_..........-.-.--------.------.-- 57 75 r 50 r 50 60 
Gypsum (alabaster) ................-.-.-------------- 20 20 20 25 25 
Lime viscose Sc a ee oe eB ete 2 te ee 80 85 85 40 40 
Salt, all t ⁸ 8 8 8 8 8 
MINERAL FUELS AND RELATED MATERIALS 
CGCCCô§ö;—wo.³³;4ẽ'( ⁰dddddddd/ſſͤ a E ER 710 990 1,004 1,060 1,250 
Petroleum: 

Crude oil. thousand 42-gallon barrels.. 125 116 89 90 90 

Refinery products: 
Gasoline. 222. uoces eLlaSosedse we do 150 144 150 r 165 165 
Distillate fuel oils. .................... do.... 60 49 50 r 55 55 
Residual fuel oil 22.22 ee do 205 r 205 r 192 r 220 220 

r Revised. 


1 All figures estimated except coal and crude oil (1965-66); and gasoline and distillate fuel oils (1965). 
2 In addition to listed items, Mongolia produces simple construction materials and small amounts of tungsten 


concentrates. 
3 Mainly so-called brown coal. 


No official Mongolian trade data are 
published. However, because at least 80 
percent of total Mongolian trade is with 
the U.S. S. R., officially recorded Soviet 
trade statistics are believed highly indica- 
tive of total Mongolian mineral commodity 
trade. Imports of Mongolian fluorspar were 
given as 45,100 metric tons in 1966 and 
46,500 tons in 1967. Small amounts of 
ferrous scrap and unspecified nonferrous 
ores and concentrates (undoubtedly in- 
cluding tungsten) are also imported. 
Exports to Mongolia in 1966 and 1967 
included iron and steel products (7, 900 
tons and 12,300 tons, respectively) as well 


as small amounts of nonferrous metals, 
refractories, and coal and coke. Cement 
shipments, totaling 58,000 tons in 1966 and 
50,000 tons in 1967, probably were reduced 
to relative unimportance in 1968 with the 
completion of the new cement plant at 
Darkhan. The principal Soviet trade con- 
tribution to the Mongolian mineral econ- 
omy remains the supply of crude oil to 
keep the small Dzuun Bayan refinery oper- 
ating at full capacity, and petroleum prod- 
ucts which account for the greater part 
of indigenous demand. Together these 
totaled about 1.6 million barrels in 1966 
and 1.8 million barrels in 1967. 
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Table 10.—Mongolia: Imports of petroleum 
from the U.S.S.R. 


(Thousand 42-gallon barrels) 


Commodity 


Refinery products: 


Gasoline............ 


1966 1967 
— 331 353 
ee 819 879 
dcus 332 453 
Su 86 18 
ieee r 19 24 
iatis 1,587 1,787 


Source: Data derived from official export statistics 


of the U.S.S.R. 


SINGAPORE ? 


Singapore's economy continued to show 
satisfactory progress during 1968. Gross 
national product, at current market prices, 
increased from $1,181 million in 1966 to 
$1,285 million in 1967. An increase of 
similar magnitude was expected during 
1968. Overall foreign trade, imports plus 
exports, increased nearly 14 percent over 
that of 1967. As in past years, however, 
Singapore's balance of trade remained un- 
favorable, with imports exceeding exports 
by $390 million. 

Singapore does not have a significant 
extractive mineral industry; however, the 
metal-working industry has been growing at 
an extremely rapid rate. According to the 
Singapore Investment Center there were 
about 150 metal producing or fabricating 
plants in Singapore as of October 1968. 
The plants range in size from iron and 
steel mills, to foundries, to piece-work shops. 

At yearend 1968 construction work was 
well underway on a new thermal power 
station at Jurong. The new plant will have 
a maximum installed capacity of 480,000 
kilowatts provided by four generating units 
of 60,000 kilowatts each and two units 
of 120,000 kilowatts each. The plant is 
expected to be completed by 1971. 
Singapore’s production of electric power 
amounted to 1,639.4 million kilowatt-hours 
during 1968. 


PRODUCTION 


Singapore’s mineral production is limited 
to oil refining, steelmaking, cement, and 
mining of granite for local construction. 
Cement production amounted to 388,000 


metric tons in 1966, 471,000 tons in 1967, 
and 566,501 tons in 1968. Granite produc- 
tion in 1968 was 1,545,801 cubic yards. 
Refinery output of petroleum products for 
the 1966-68 period was as follows, in 
thousands of 42-gallon barrels: 


Product 1966 1967 1968 
Motor gasoline and 
naphtha............. 8,284 5,874 16,924 
Kerosine and jet fuel. 2,880 4,412 1,981 
Distillate fuel oil. „722 7,329 11,624 
Residual fuel oil 1. 10,885 17,568 32,119 
Other 246 779 1,164 
Refinery fuel and loss... 1,000 1,076 1,467 
Total 20,917 37,038 65,279 
e Estimate. 1 Includes unfinished fuel oils. 


TRADE 


Mineral commodities have been of in- 
creasing importance in Singapore's overall 
trade in recent years. Mineral exports 
amounting to $273 million in 1967 repre- 
sented 23.9 percent of total exports with 
petroleum products valued at $221 million 
accounting for the major portion. Imports 
of mineral commodities set at $319 million 
accounted for slightly more than 22 per- 
cent of total imports. Crude oil imports 
valued at $70 million accounted for 22 
percent of this total. Kuwait was Singa- 
pore's major source of crude oil, having 
provided $54 million worth. The value of 
Singapore's total trade, mineral commodity 
trade, and net trade balance for 1966 and 
1967 was as follows: 


® Prepared by 


Arthur F. Grube, 
economist. 


industry 
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COMMODITY REVIEW 


Value Mineral 

— . Metals. Alu minum.— The Kawneer 
a nera nod grog Company of Niles, Mich., a subsidiary of 
modities (percent) American Metal Climax, Inc., plans to 
erect an aluminum semifabricating facility 
Exports: in Singapore. The plant will have an annual 
ZZZ n 
Imports: l $1 million. Future planning calls for in- 
777Cͤã² iT NE 2 creased capacity to provide an exportable 

Trade balance: surplus.” 
CC NEC RA Iron and Steel.—The National Iron and 
Steel Mills are currently planning to ex- 
XX Not applicable. pand into an integrated steel plant with 


Table 11.—Singapore: Exports and reexports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal destinations, 1967 
METALS 
Iron and steel: 
Iron and steel sera 8,591 8,531 Japan 1,876; Malaysia 1,635. 
Semimanufacturee s 119, 537 112, 858 Malaysia 88, 487; Cambodia 8,827; 
Brunei 5,07. . 
Manganese or-e kk 1, 509 1,767 Malaysia 1, 643. 
SVE unworked...... thousand troy ounces 1,160 1,886 United Kingdom 1,884. 
!! long tons.. 2,322 2,760 All to Malaysia. 
Slag and hard head do 10 217 Popon re 149; Nether- 
ands 
Other form do.... 761 808 Malaysia 207; United States 148; 
ted Arab Republic 119. 
NONMETALS 
Cement and clinker......................... 32,085 81,131 Mire eU 11,901; Brunei 9,315; Cam- 
a 4,6 
Fertilizers manua turen all types 92,481 79,176 Malaysia 75 9685 Philippines 2, 500. 
Natural phosphates Lc ---- 19,657 22,160 Malaysia 22,060. 
MINERAL N AND RELATED MATERIALS 
Petroleum: 
Crude thousand 42-gallon barrels. . 5898 
(reexports). 
Unfinished oilass do 19.. o 8 
Refinery products: 
Aviation gasoline do.... 2,421 2,585 South Vietnam 1,690; Thailand 369. 
Motor gaaoline..............- do 1 7,755 7,404 South Vietnam $, 680; Malaysia 784; 
Australia 570. 
Kerosine...................- do.... 2,114 2,677 South Vietnam 1,884; Hong Kong 347; 
Malaysia 230. 
er!! zm x RE ES do.... 7 10,638 14,986 South Vietnam 8,858; Thailand 3,973; 
Hong Kong 710, 
Distillate fuel oil............. do.... 11,582 12,990 South Vietnam 5,335; Malaysia 2,540; 
Hong Kong 1,372. 
Residual fuel oil.............. do r 18,114 20,860 Japan 9,926; Hong Kong 4,439; 
Netherlands 3,001. 
husnaning Dr do 680 702 Thailand 302; Malaysia 204; Burma 85. 
Asphalt kl do 312 342 W 77; South Vietnam 69; Cam- 
Oo a e 
, enu mad do 26 51 Malaysia 20; Hong Kong 12; Thai- 
land 7. 
rr do r 58,642 62, 547 
r Revised. 


Source: Department of Statistics. Singapore External Trade Statistics, 12 months ended December 1966 
and 12 months ended December 1967. 


a capacity of 500,000 tons per year. The company obtains its scrap iron and steel 
present capacity of the plant is 180,000 


tons of finished products per year. The 19 Metal Bulletin. No. 5327, Aug. 27, 1968. 
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Table 12.—Singapore: Imports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1966 1967 Principal sources, 1967 
METALS 
Aluminum: 
Bunte eee 62,061 300 Mainland China 800. 
Metal and alloys, all form 3,158 9,254 Japan 936; Hong Kong 584; Belgium- 
uxembourg 498. 
Copper, all forms........................- 2,784 8,270 Malaysia 1,041; Japan 1,040; Aus- 
tralia 392. 
Iron and steel: 
Iron and steel scrap................... 24,890 85,826 Malaysia 29,915; Christmas Island 
2,845; Australia 1,874. 
Pig iron and ferroallo ys 11,378 22,540 U.S. S. R. 18,769; mainland China 
1,700; Norway 1,006. 
Ingots and other primary forms 5,186 22,818 Australia 9,558; unspecified Asian 
"rr im 6,850; mainland China 
Semimanufacturees 288,000 261,216 Japan, 152,465; United Kingdom 
Manganese ore 5,666 4,097 Unspecifled African countries 4,095. 
Silver, unworked. ............ troy ounces.. 8,011 14,028 France and Monaco 7,857; "United 
in Kingdom 4,499; Sarawak 1 ,094. 
n: 
G %/‚«§ö;ẽ— long tons 1,309 1,446 All from Malaysia. 
Other forme do 597 627 Malaysia 545; United Kingdom 39. 
Zinc, all form „„ 4,817 4, 835 Japan 3,428; Canada 615; Australia 
NONMETALS 
Cement and clinker......................- 420,744 485,725 Japan 1 119,5 E 5 171,339; 
aiwan 
Fertilizers, manufactured, all types 81,197 102,008 "n Germany 3. ,197; Canada 19,111; 
Natural phosphates......................- 22,926 18,849 Christmas Island 11,069; United States 
4,948; Israel 2,654. 
MINERAL FUELS AND RELATED MATERIALS 
G c oe oo us ecd suco idc LE 3, 895 79 Malaysia 54; United States 25. 
%%%%%ô˙ôé—è k y sore EC ee 8,566 4,356 Taiwan 1, 782; Netherlands 1,335. 
Petroleum: 
Crude...... thousand 42-gallon barrels.. 25,086 88,257 Kuwait 29,860; Iran 4,502; Iraq 2,458. 
Unfinished oil..................- do.... ,677 „939 All from Malaysia. 
Refinery products: 
Aviation gasoline........... do.... 2,492 2,870 Iran 2,150; Netherlands Antilles 494. 
Motor gasoline............- do.... 5,058 4,530 Iran 1,944; Malaysia 1,174; India 759. 
Kerosine. ................- do.... 2,797 2,821 Malaysia 1, 511; Iran 454. 
Jet fuel..................- do 8, 226 11,719 Malaysia 4 358: Iran 8,306; Nether- 
lands Antilles 1,387. 
Distillate fuel oil........... do.... 8,020 8,397 Mie 21123 Malaysia 1,466; Saudi 
rabia 
Residual fuel oil............ do.... 22,888 23,260 MT 9, 505; Kuwait 5,864; Iran 
Lubricating oils. ........... do- 863 839 Netherlands Antilles 538; Australia 97; 
United States 87. 
Asphalt do 37 20 Netherlands 7; Malaysia 5; United 
Kingdom 3. 
Petroleum coke. ..........- do.... 118 428 Malaysia 426. 
CHEFS gee sete do.... 20 22 United States 7; United Kingdom 3; 
Netherlands 2. 
ett ĩðVöĩ⸗ do.... 49,954 54,406 


Source: Department of Statistics. Singapore External Trade Statistics, 12 months ended December 1966 and 


12 months ended December 1967. 


from detinning and ship-breaking opera- 
tions conducted in Singapore. 


tons per month. Completion date is set for 
the end of 1969. 


Mineral Fuels and Related Materials.— 
Petroleum.—In September 1968 Esso 
Standard Eastern, a subsidiary of Standard 
Oil Company (New Jersey) and the Gov- 
ernment of Singapore’s Economic Develop- 
ment Board announced that Esso would 
build Singapore’s fourth refinery on Pulau 


Nonmetals.—Cement.—A joint Japanese- 
Singapore-owned cement plant was under 
construction at yearend 1968. The plant, 
being built by Mitsui & Co., Ltd. and 
Onoda Cement Co., Ltd., both of Japan, 
and Hong Keon and Company of Singa- 
pore, will have a capacity of 20,000 metric 
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Ayer Chawan, an island 1 mile offshore 
from the Jurong Industrial Estate. The 
plant will have a crude distillation capacity 
of 80,000 barrels per day, making Singa- 
pore's total refinery capacity about 245,000 
barrels per day. The new plant will be 
owned and operated by a wholly owned 
subsidiary of Standard Oil Company (New 
Jersey), Esso Singapore Private, Ltd. The 
Esso investment will total approximately 
$65 million including development work on 
the island and the approach channel. 
Completion is set for 1971. Contracts have 
been signed with Japan's Chiyoda Chemi- 
cal Engineering for the construction of the 
refinery and tankage, Santa Fe-Pomeroy 
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for marine facilities, and Dillingham for 
site preparation. 

During 1968 Singapore's existing three 
refineries processed about 62,719,000 barrels 
of crude oil, an alltime high. The signifi- 
cantly increased refinery throughput of 
crude oil was primarily due to the ex- 
panded capacity of Shell Refining Com- 
pany (Singapore) Ltd.'s refinery at Pulau 
Bukom. During the year this refinery's 
capacity was doubled, from 60,000 to 
120,000 barrels per day. At yearend 1968 
Singapore's three refineries had a crude 
distillation capacity of 165,000 barrels 
per day. 


NORTH VIETNAM '! 


Compared with South Vietnam, North 
Vietnam is much more richly endowed with 
minerals and has more industries. Resources 
of anthracite coal and apatite are par- 
ticularly significant, and the country has 
many workable deposits of construction 
raw materials, chromite, iron ore, lead— 
zinc, phosphate rock, clays, and sands, 
among others. North Vietnam also has a 
small integrated steel mill, several cement 
plants, and various fertilizer plants. Plans 
were afoot to build aluminum and zinc 
plants. Although bombing of key mines 
and installations in 1967 disrupted pro- 
duction, the background is presented here- 
with to show what might be developed and 
rebuilt. 

Performance of the mineral and related 
industries was uneven for 1968. The bomb- 
ing halt at midyear probably revived vari- 
ous activities. Value of coal output re- 
portedly increased 27 percent over 1967 
value. Production of phosphate ores (apa- 
tite and phosphate rock) and chemical 
fertilizers probably was higher than in the 
previous year. Chromite apparently held 
its own. Steel and cement probably did 
not register significant gains, because of 
the difficulty in rebuilding key facilities 
such as the Thai Nguyen steel complex and 
the Haiphong cement plant. In general the 
North Vietnamese did not do as well as 
hoped for in 1968, in view of their claim 
that targets for coal mining, electricity, 
and chemicals were only 50 percent to 80 
percent achieved. 

Before bombing damaged the well-known 
Hongay anthracite mines, annual coal pro- 


duction was close to 3.5 million metric 
tons. War damage brought output down 
considerably in 1967, and total recovery 
was far from achieved in 1968. Surplus 
anthracite has gone abroad, with Japan 
importing 283,567 tons in 1968. Production 
of iron ore and steel, about 300,000 tons 
and 150,000 tons yearly, respectively, prior 
to the bombing, probably has been fairly 
small in recent years since there is no 
indication that Thai Nguyen has been 
rehabilitated. The country's cement indus- 
try was producing at about 750,000 tons 
yearly; output in 1968 probably was not 
much more than half a million tons. North 
Vietnam has been producing annually 
about 30,000 tons of chromite (from Co 
Dinh) and 150,000 tons of salt for some 
years. Apatite from the extensive Laokay 
deposits near the Chinese border has been 
about 1 million tons per year. In contrast, 
phosphate rock production seldom ex- 
ceeded 50,000 tons annually. More than 
half a dozen chemical fertilizer plants 
(100,000 to 200,000-ton size) have been 
built in the country. The Soviet Union 
exported about 1.8 million barrels of petro- 
leum products to North Vietnam during 
1967, and imported 40 tons of tin. Apatite 
went to East Europe and mainland China, 
which also took chromite and a little 
anthracite. As noted, Japan has been an 
important importer of North Vietnamese 
anthracite. 

At the beginning of 1969 North Vietnam 


u Prepared by Arnold M. Lansche, physical 
scientist, and K. P. Wang, chief, area specialist, 
Far East and South Asia. 
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was reportedly seeking Japan's technical 
and economic cooperation in future re- 
habilitation. Aid from Japan was sought 
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for the development of coal mining, oil 
refining, glass manufacturing, and non- 
metallic mineral industries. 


SOUTH VIETNAM ? 


The mineral industry of South Vietnam 
remained static during 1968 because of 
wartime difficulties, with production limited 
almost entirely to relatively small quanti- 
ties of cement, salt, clay, and sand. Con- 
tinuous unrest and political instability has 
precluded thorough geological surveys to 
determine the nature and extent of the 
country's mineral resources. Nonetheless, 
up-to-date statistics on production and trade 
of mineral and related products were avail- 
able from a publication by the National 
Institute of Statistics entitled Monthly 
Bulletin of Statistics. 

Cement, the principal mineral product, 
suffered a 19-percent decline in output, 
as compared with 1967. The country's 
cement production has fluctuated as fol- 
lows, in thousand metric tons: 1964, 75; 
1965, 189; 1966, 135; 1967, 181; and 1968, 
145. Most of the cement comes from the 
Ha Tien-Thu Duc plant on the Gulf of 
Siam. Demand far exceeds local supply, 
necessitating large imports. Cement imports 
amounted to 365,415 metric tons in 1966 
valued at $9.5 million ($3.3 million at free 
market rate) and 476,213 tons in 1967 
valued at $10.3 million ($5.1 million at 
free market rate), with the bulk coming 
from Taiwan, including 471,312 tons in 
1967. For the first 10 months of 1968, 
only about 203,000 tons of cement was 
imported. 

Annual salt production probably showed 
little change from the 160,000 tons esti- 
mated for the last few years. Clays were 
for the domestic market, but some high- 
quality glass sands have been exported 
after satisfying domestic needs. Japan took 
nearly 100,00 tons of glass sands from 
South Vietnam in 1962, but only 11,600 
tons in 1968. Presumably small amounts 
of coal were also produced in 1968. 

During 1967 South Vietnam’s balance 
of trade continued to deteriorate, with the 
total value of imports reported at $532 
million ($262 million at free market rate), 
as compared with exports of only $16.1 


million ($7.9 million at free market rate). 
In 1966 total imports were valued at $459 
million ($158 million at free market rate), 
compared with exports of $24 million 
($8.3 million at free market rate). A large 
proportion of South Vietnam imports, how- 
ever, were not a drain on the country’s 
own foreign exchange holdings because 
they were related to military requirements 
reimbursable from foreign accounts. 

With limited facilities to manufacture 
steel products, South Vietnam has had to 
rely almost totally on imports. Valuewise, 
steel heads the list of industrial imports. 
Reportedly, the country imported 307,309 
metric tons of steel products in 1966 valued 
at $50 million ($17 million at free market 
rate) and 232,996 tons in 1967 valued at 
$46 million ($23 million at free market 
rate). 

Petroleum ranks next to steel as an 
import product. South Vietnam has no 
refinery, although a 40,000-barrel-per-day 
plant has been proposed for Nha Trang. 
Meanwhile, all needs were met by imports 
of refined petroleum products. Petroleum 
imports amounted to 7.9 million barrels 
in 1966 valued at $22 million ($8 million 
at free market rate) and 7.2 million barrels 
in 1967 valued at $28 million ($13.8 mil- 
lion at free market rate). Two-thirds of the 
above came from Singapore. Direct imports 
for U.S. military use presumably were not 
included in Vietnam statistics. Principal 
oil products imported in 1967 were as 
follows, in barrels: gasoline, 1,344,000; 
kerosine, 1,223,000; distillate fuel oil, 
1,019,000; and residual fuel oil, 1,974,000. 

Fertilizer imports fluctuated from 35,000 
metric tons in 1966 to 1,400 tons in 1967, 
and 25,000 tons in the first 10 months of 
1968. Little progress was made toward the 


12 Prepared by Arnold M. Lansche, physical 
scientist, and K. P. Wang, chief, area specialist, 
Far East and South Asia. 

13 Official rates of exchange, VN piasters to 
US$1, were as follows: 1966, 61.86; 1967, 80.80; 
1968, 80.80. Corresponding free market rates of 
exchange, VN piasters to US$1, were as follows: 
1966, 180.07; 1967, 163.94; 1968, 188.96. 
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construction of a fertilizer plant at An Hoa. 
South Vietnam produced about 12,500 
metric tons of glass (bottles) in 1967, 
compared with 15,600 tons of imports. To 


meet local demand the country also im- 
ported about 6,000 tons of ceramic products 
in 1967, 4,000 tons of copper products, and 
7,000 tons of aluminum products. 
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BRITISH SOLOMON ISLANDS 


Mineral production in the British Solo- 
mon Island Protectorate (BSIP) is limited 
to a small output of gold annually which 
is exported to Australia. Among the larger 
islands of BSIP which include Choiseul, 
New Georgia, Santa Isabel, Malaita, 
Guadalcanal, San Cristobal, and Santa 
Cruz, Guadalcanal is the source of most of 
the gold production. Gold is recovered 
from alluvial deposits by natives using 
panning methods. Production for 1968 is 
not available, but gold output was 672 
troy ounces in 1967 and was valued at 
$19,322. 

Total exports of BSIP in 1967 were 
valued at $5.5 million, but only about 
$83,000 was accounted for by mineral ex- 
ports which consisted of gold and scrap 
metal. Imports totaled $9.2 million and 
included about $1 million in mineral com- 
modities. Mineral fuels and primary metals 
and semimanufactures were the largest 
valued of imported mineral commodities. 

Interest in BSIP has resulted in a number 
of geophysical surveys in recent years; a 
United Nations sponsored aerial survey 
was completed in late 1966. Ground in- 
vestigation of the anomalies from this 
latest survey was begun immediately by 
the BSIP Geological Survey. For a time, 


al areas with anomalies were closed to 
prospecting. Surface prospecting of 133 
anomalies disclosed four areas that were 
considered important. In mid-1968 the 
Legislative Council removed all areas flown, 
except the four important areas, from 
Government protection and permitted 
them to be awarded to the highest bidder 
for prospecting. Two of the four areas, the 
bauxite prospect in western Rennell Island, 
and the area of copper mineralization on 
the Kouloula River of Guadalcanal were 
to be open to development proposals to be 
submitted before March 31, 1969, by inter- 
ested parties. The other two areas included 
an extension of a known manganese deposit 
on Santa Isabel and a nickel sulfide vein 
on International Nickel Southern Ltd.'s 
concession on San Jorge Island. | 

Hopefully, prospects on Florida and 
other islands may be assessed so as to 
interest private mining interests sufficiently 
to prove them at their expense. The vein 
on San Jorge was scheduled for explora- 
tory drilling in 1968 and if nickel sulfide 
is confirmed, much detailed prospecting 
will take place. Amax Bauxite Corp. of 


1Mining engineer, Division of International 


Activities. 
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Australia and Conzinc Riotinto of Australia 
reportedly applied for licenses to mine 
bauxite on Rennell Island in late 1968. 
The ore grade promises to average 75 per- 
cent gibbsite (45 percent alumina) with 
some UsOs which may constitute a valuable 
byproduct. It has been reported that Amax 
does not intend to continue exploration 
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on Santa Cruz because the bauxite grade 
is too low. Mitsui Mining and Smelting 
Co. completed a survey on the southern 
half of Rennell Island and confirmed 
bauxite reserves of more than 36 million 
tons. Mitsui plans to explore the deposits 
fully for a year and may start develop- 
ment by 1971. 


CHRISTMAS ISLAND 


The mining and exportation of bulk 
phosphate rock and bagged phosphate dust 
is the only industrial activity on Christmas 
Island, an Australian territory in the Indian 
Ocean. There are a number of phosphate 
deposits, owned equally by the Australian 
and New Zealand Governments. The 
largest deposit is at South Point. A pre- 
liminary survey by the Australian Bureau 
of Mineral Resources estimates phosphate 
reserves at a minimum of 200 million tons, 
and three grades have been identified. 
Under a new agreement signed in June 
1968, the British Phosphate Commissioners 
(BPC) will continue to be employed as 


managing agents by the Christmas Island 
Phosphate Commission (CIPC), but the 
CIPC will take over the purchase, stock- 
piling, and distribution of phosphate pro- 
duced for agricultural purposes in Aus- 
tralia and New Zealand. 

About 99 percent of the phosphate rock 
shipped to Australia is used in the manu- 
facture of superphosphate and the remain- 
der is used in stock feed and for experi- 
mental purposes. 

Total certified exports of rock and dust 
phosphate by destination for recent years 
were as follows, in metric tons: 


Fiscal year ending June 80 of Australia Singapore Borneo New Zealand Total 
year stated and Malaya 
19688..2-2..-2 2322 y aO 559 , 599 74,074 8,781 ........... 687 , 454 
10604... eR ER RELRDERvRSSe 764, 081 GT %%%ôͤĩêçéôéß ðò2dß cvecceececu 882,019 
13 9299 sce 779, 902 r. A mRNA 856,818 
9 %%%ͤ%ÜÜꝙůæẽ h ceed 781, 585 11,109. 2 soe s 20,808 879,007 
1. 8 808, 725 88 Giccvcadousc 208,118 1,118,664 
/ ⁰˙”ͥ] ͥ¶ USOS EA CE UE 891,454 10,614 22222 ee 188,759 1, 145, 887 


More than half of the island's total 
imports consist of fuel oil and gas oil, 
and receipts of these commodities were 
30,175 tons in 1966—67 and 23,845 tons 
in 1967—68. 


A program to increase phosphate output 
to 1.6 million tons per year is continuing, 
and the Australian Bureau of Mineral Re- 
sources and CIPC are studying ways of 
further increasing annual output to 2.3 
million tons. 


FIJI ISLANDS 


A colony of the United Kingdom, the 
Fiji Islands are situated about 2,700 kilo- 
meters east-northeast of Brisbane, Australia, 
and consist of two major islands, Viti 
Levu and Vanua Levu, as well as many 
smaller islands. In order of value, minerals 
produced are gold, cement, stone, sand and 
gravel, copper, manganese, silver, lime, and 
limestone. Currently, bauxite deposits are 
being explored. 

The value of Fijian mineral production 


in 1968 is estimated at $6.8 million, an 
increase of about 1.5 percent from that in 
1967. Gold declined to 55 percent of the 
total value, and cement at 22 percent was 
a small increase. 


3 As a result of devaluation on Nov. 19, 1967, 
the rate of exchange for the Fijian pound de- 
creased from US$2.50 to US$2.15. mal cur- 
rency introduced on Jan. 18, 1969, mace F£1 
equivalent to F$2. Consequently, all values given 
herein have been converted at F£1 equals 
1882.50 through 1967 and at F$1 equals 
US$1.08 thereafter. 
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Table 1.—Fiji: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1964 1965 1966 1967 1968 
METALS 
Sete r, mine output, metal eontennnnnꝶWh”r  l.2...-.-. 2 e 840 
mine output, metal content......... troy ounces.. 100,498 109,095 112,567 111,028 106,784 
Iron ore, concentrate thousand tons ^ M êĩ5?7’éi7)“ 8 
Manganese, ore and concentrate, gross weight 911 5,479 5,826 5,939 8, 554 
Silver, mine output, metal eontent troy ounces.. 60,564 60,470 67,499 61,885 54, 518 
NON METALS 
Cement, hydrauli H H Pk 30,971 39,616 40,855 47,878 61,896 
)))!!! cold Lace ͤ ⁰ 3,471 8,222 2,445 2,821 3,374 
Stone, sand and gravel: 

. ³ðV/ ͤ 8 18,847 NA 11,661 11,815 
Quarried stone, other cubic meters... 182,798 295,522 314,867 275, 882 212, 909 
Sand and gra vel do.... 222,281 610,185 877,000 295, 613 306, 000 
Sand (coralß0 F do.... 27,524 32,871 39, 583 259,868 262, 459 

: Estimate. NA Not available. 


uantity in cubic meters. 
uantity in metric tons. 


Table 2.—Fiji: Exports of principal 
mineral cominodities 


(Metric tons unless otherwise specified) 


In Fijian trade, the export of metallic 
mineral commodities is second only in value 
to the primary export of sugar, and is a 
significant part of the economy of Fiji. 


Commodity 1966 1967 In 1967 the value of mineral exports and 
Copper, ore and concentrate 1 1 imports represented about 10 and 17 per- 
bullion).troy ounces.. 109,782 112,698 cent, respectively, of total exports and 
Minn ore and ,171 „430 A ‘ 
concentrate. total imports. Mineral exports increased 
Nonferrous base metal scrap...  ......- 8 - Jg 
Eee ke canbe. 87788 81,690 about 4 percent in 1967 to $4.21 million 


1 Contained in gold bullion. 


Table 3.—Fiji: Imports of principal 
mineral commodities 


(Metric tons unless otherwise specified) | 


while mineral imports increased 12 percent 
to $11.73 million. Almost 96 percent of the 
value of mineral exports was accounted 
for by gold and silver whereas principal 
imports of mineral commodities were com- 
prised of refined petroleum products ($7.5 
million), steel semimanufactures ($2.3 mil- 


Commodity 1966 1967 lion), and fertilizers ($1.3 million). 
curis In mid-1968, the Bauxite Fiji Co. Ltd. 
Aluminum, metal, , including - BS was established to exploit bauxite reserves 
C Der ARETA : a in Fiji. The company is wholly owned by 
Bs geome re E 55 60 48 the Nippon Light Metal Co. (50 percent), 
. un 58 69 Showa Denko K.K. (25 percent), and the 
Tin, metal, including alloys, Sumitomo Chemical Co. (25 percent), all 
N m E 278 182 of Japan. A 2-year study on Vanua Levu 
Primary forms 55 35 413 T D provided an estimate of about 6 million 
Oth = Norien erar Pa icq des , tons of bauxite, but the company plans a 
ing alloys, semimanufactures . 99 114 1-year exploration and development pro- 
Cem mA ere LLL 681 954 Sram in the Wainunu River basin in 1969 
Fertilizer materials 23,468 24,252 to determine the extent and alumina con- 
Salt eres Sa ed rer 281 1,992 tent of the deposits. Annual shipments of 
MATERIALS bauxite to Japan are expected to amount 
Sorg. 2,085 6,691 to at least 350,000 tons. 
Petroleum, 1 refinery products: Although the sudden increase in copper 
thousand 42-gallon — 252 263 Output in 1968 apparently originates from 
Kerosine and jet fuel do- 488 574 the copper deposit being worked by the 
Residual fuel ol......do.... fso 138 Japanese owned Banno Mining Co. Ltd. on 
Lubricants........... 983 18 19 Van i id-196 
8 aaa 10 3 ua Levu, in mid-1968 the removal of 


overburden revealed that the supposed con- 
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tinuous deposit was made up of small 
separate deposits. The current reserve esti- 
mate is 46,000 tons or one-third of the 
original estimate. Banno is now prospect- 
ing other nearby areas in an effort to make 
good its $3 million investment on Vanua 
Levu. 

The Amad N.L. Company reported en- 
couraging results at the completion of 
sampling of a copper deposit in Fiji in 
early 1969. Additional detailed work on 
this deposit will probably follow. 

The Emperor Gold Mining Co. Ltd. at 
Vatukoula on Viti Levu has found it eco- 
nomical to mine lower grade gold ores as 
a result of the introduction of two-tier gold 
pricing. Inasmuch as its reserve and finan- 
cial position has been improved by this, 
an amendment to the subsidy arrangement 


MINERALS YEARBOOK, 1968 


with the Fiji Government has been agreed 
upon. The amendment stated that any sub- 
sidy payment the company did not take up 
within a calendar year would not be paid 
at all. Offshore search for gold and other 
metallics is to be made in early 1969 near 
the two major islands by the Crawford 
Marine Specialists, Inc. of California. 
Initial investigations will be for heavy 
minerals at the mouth of the river which 
drains the Vatukoula caldera. 

Increased production of manganese ore 
possibly reflects the operation of the new 
Vunimoli No. 1 and No. 2 mines as planned 
in 1967, and cessation of exports of New 
Hebrides ore to Japan may account for 
increased exports of Fijian manganese ore 
to Japan. 


NAURU AND OCEAN ISLAND 


The Republic of Nauru and Ocean 
Island in the British Gilbert and Ellice 
Islands Colony produce only phosphate 
rock. These islands supply most of the 
requirements of Australia and New Zea- 
land. In 1968, however, some rock was 
shipped to Japan. 

Total value of phosphate rock shipped in 
1968 was $33.9 million, an increase of 
about 23 percent from 1967. Production, 
all of which has been exported, for recent 
calendar years for Nauru and Ocean 
Islands is as follows: 


Thousand metric tons 
Year 


Nauru Ocean Total 

Island 
1964. 1,849 328 2,177 
r. / unna 1,480 365 1,845 
19655... m᷑ an 2,037 380 2,417 
9 %%%öͤÖ EA E 1,798 452 2,250 
«Ü 8 2,254 528 2,782 


Despite the attainment of independence 
in January 1968, the Republic of Nauru is 
committed to supply Australia and New 
Zealand with phosphate rock until 1970. 


Operation and management of the industry 
is by the British Phosphate Commissioners 
(BPC), but by 1970 the transfer of BPC’s 
assets to the Nauruans will be completed, 
and the Nauru Phosphate Commission 
(NPC) will assume control and marketing 
of phosphate rock production. A vessel has 
already been ordered by the Nauruans for 
shipping the mineral. Although the annual 
supply of phosphate rock through the 
BPC is about 2 million tons, during fiscal 
years ending in June 1967 and June 1968 
bad weather prevented the loading of the 
full quota of rock. To dispose of this ex- 
cess rock, permission was granted by the 
BPC (representing Australia, New Zealand, 
and United Kingdom) for it to be sold on 
the world market. Mitsubishi (Australia) 
Pty. Ltd. of Japan contracted to import 
a total of 500,000 tons into Japan between 
October 1968 and June 1970. The first 
shipment of 13,000 tons left Nauru in 
October 1968, and a total of 36,679 tons 
was shipped through December 1968. The 
contract price of about $16 per ton is 
$3 higher than paid by the BPC, and 
foreshadows a higher price to Australia 
and New Zealand after 1970. 


NEW CALEDONIA 


The island of New Caledonia, an over- 
seas territory of France, lies in the South 
Pacific Ocean about 1,370 kilometers east- 
northeast of Brisbane, Australia. Despite 


its small size (about 65 kilometers by 400 
kilometers), this island was rated in 1967 
as the third largest world producer of 
nickel. : 8 4 
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PRODUCTION 


The record tonnage of nickel ore pro- 
duced in 1967 was surpassed 37 percent by 
the alltime record of 5,220,000 metric tons 
in 1968. The nickel-cobalt content of this 
output was estimated at 111,875 tons. 


TRADE 


New Caledonian mineral exports totaled 
$102 million in 1968, an increase from 
the previous year's value of $77 million. 
These exports included smelter products, 
nickel ore and iron ore. Chromite produc- 
tion and export ceased in 1968 following 
an unsuccessful attempt to establish a 
mining operation in 1967. Small quantities 
of giobertite, a magnesium carbonate, were 
also produced for use locally in refrac- 
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tories. Ferronickel of all grades accounts 
for 43 percent of the value of minerals 
exported, and nickel ore and matte account 
for 30 and 26 percent, respectively. 


COMMODITY REVIEW 


Metals.—Iron Ore.—Iron ore was pro- 
duced at the Prony mine and shipped to 
Broken Hill Proprietary Company Limited 
in Australia. The amounts mined and ex- 
ported have declined in recent years and 
in 1968 the sales contract was not renewed 
and the mine was forced to close. 

Nickel.—The record production of nickel 
ore from Société le Nickel's mines (possibly 
those at Thio, Bornets, Kouaoua, Poro and 
Nepoui) and other local mining concerns 
totaled 5.2 million tons averaging 2.80 
percent nickel plus cobalt. Of this, 2.7 


Table 4.—New Caledonia: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1964 1965 1966 1967 1968 » 
METALS 
Chromite (51-58 percent chromium oxide 71,288 ........ 
NE ore (55-56 percent iron) thousand tons.. 807 279 220 204 172 
ckel: 
))) do.... 2,615 2,648 2,892 r 8,820 5,220 
Metallurgical products: ? 
Ferronickel (nickel-cobalt content)........ 13,207 15,552 20,272 20,656 22,425 
Matte (nickel-cobalt content) 13,298 15,816 14,158 13,840 14,894 
NONMETALS 
Globertite Lol ß . ARERTOE 1,007 755 635 r 1,558 664 


P Preliminary. * Revised. 


1 Mine-run ore, abour 25 percent water; nickel content 2.8-3.5 percent by dry analysis. 
? Ferronickel grading 24-28 percent nickel-cobalt, matte about 79 percent  nickel-cobalt. 


3 Magnesian mineral used for refractories. 
Source: Mines Service of New Caledonia. 


Table 5.—New Caledonia: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 
Sor cu ut 8 
i ß leet a 
Nickel ore - thousand tons 
Smelter products: ! 
Ferronickel: 
Electric grade (FN4 grade, 25.1 percent 
nickel-cobalt). 
ulfur extracted (FN8 grade, 24.5 percent 
nickel-cobalt). 
Refined (FN2 grade, 26.8 percent nickel- 
cobalt). 
Overrefined (FN1 grade, 27.5 percent 
nickel-cobalt). 


Matte: Nickel matte (79 percent nickel-cobalt) . 


1 Data in terms of contained nickel plus cobalt. 
Source: Mines Service of New Caledonia. 


1967 1968 Principal destinations, 1968 
15288 Ä 
198,236 197,555 All to Australia. 


1. 528 2,489 All to Japan. 


7,767 10,098 France 7,839; United States 2,279. 
8,398 3,872 France 3,687; West Germany 172. 
174 851 France 338; Austria 18. 
7,822 8, 566 France 8,226; Sweden 115. 
12,988 15,708 France 6,418; Japan 4,896; 


Canada 4,394. 
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Table 6.—New Caledonia: Imports of 
mineral commodities 


(Metric tons) 
Commodity 1967 1968 
METALS 
Semimanufactures, not further 
escribed.................. 8,157 7,938 
Metals, not further described... 11,567 17,218 
ONMETALS 
Cement 37,881 50, 291 
MINBRAL FUELS AND RELATED 
MATERIALS 
eor — —— us 247,565 236, 077 
Petroleum producta. .......... 215,813 301,450 


million tons was smelted at Le Nickel’s 
Doniambo metallurgical plant on the island 
and 2.5 million tons shipped to Japan. 
Although France was the chief destination 
for smelter products, various amounts were 
sold to other European countries immedi- 
ately after shipment to France or after 
refining in Le Nickel's Le Havre plant. 
Because of rising Japanese demands and 
decreasing ore grade, exports of crude ore 
to Japan are expected to increase rapidly. 

In addition to Le Nickel, the primary 
nickel producer in New Caledonia, there 
are two other groups with an interest in 
developing nickel deposits. 

Le Nickel has begun an expansion pro- 
gram in order to increase metallurgical 
production by 1970 to about 65,000 tons 
of contained nickel. The cost is estimated 
to be $120 million of which Kaiser Alu- 
minum and Chemical Corp. of the United 
States will provide part. Kaiser has also 
jointly formed two subsidiaries with Le 
Nickel, the Société Caledonienne du Nickel 
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(which finances installations in New Cale- 
donia) and Kaiser-Le Nickel Corp. (which 
markets ferronickel in the United States). 
Le Nickel in a later expansion may exploit 
huge low-grade nickel laterite ore using 
the Sherritt Gordon process for which they 
obtained a licensing agreement in 1968. 
The second group includes the International 
Nickel Co. of Canada (Inco) which plans 
to establish a company with a French 
consortium in early 1969 to develop nickel 
resources. Inco wil have a 40-percent 
ownership and the French group a 60- 
percent ownership although Inco will pro- 
vide 60 percent of financing. The company 
wil be the Cie. Francaise Industrielle et 
Miniere du Pacifique (Cofimpac). 

In 1968, Inco and the French Govern- 
ment's Bureau de Recherches Géologiques 
et Minières (BRGM ) in a drilling program 
outlined nickel ore reserves of about 2,000 
million tons containing 1.2 to 1.7 percent 
nickel plus cobalt. If Canadian pilot-plant 
studies on the ore prove the feasibility of 
metallurgical treatment of the ore, about 
$203 million may be spent on the plant. 
It is expected that 45,000 tons of nickel 
will be produced annually from this hitherto 
untapped oxide ore, and the nickel will be 
shared equally by both partners. The third 
group may be planning exploitation of 
nickel reserves and may be either a 
Pefiarroya-Amax group or Patino Mining 
Corp. Patino has an option on reserves 
which may exceed 100 million tons. While 
waiting for French approval, the company 
is continuing exploration and feasibility 
studies. 


NEW HEBRIDES 


Since 1961, the production of manganese 
ore and the export of sintered concentrates 
(agglomerates) has been an important fac- 
tor in the economy of the Condominium of 
New Hebrides (jointly governed by France 
and the United Kingdom). Production has 
been entirely from the Forari mine on 
Vate (Efate) Island, and export has been 
almost entirely to Japan. Owned by the 
Compagnie Francaise des Phosphates de 
l'Oceanie, the output of Forari mine de- 
clined during 1968, and the mine was 
finally shut down in December 1968. 
Estimated export during 1968 was about 
45,000 metric tons of agglomerates. The 


manganese content of the agglomerates 
had been about 49 percent, and reportedly 
this grade had declined; however, the 
immediate cause given for the shutdown is 
the lowered prices offered by the Japanese 
buyers. 

Production and exports during the past 
5 years were as follows: 


Metric tons 
Year Production Exports 
964 oce eee es 60,546 5104 
C6YyYyyͥͥ́—ßMV DU!!! 86 66,710 81,650 
. • 22252252 :522s 76,240 65,145 
1901: ee ws 8 71,400 72,746 
19089... 8 5,000 » 
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The Forari mine and its equipment were 
later purchased by a syndicate from New 
Caledonia. Recently, interest has been 
shown by Consolidated Gold Fields Aus- 


PAPUA AND 


Gold and silver currently account for the 
entire mineral production of the Australian 
administered territories of Papua and New 
Guinea. In addition to the main island, 
the territories also include the larger islands 
of Bougainville, New Britain, New Ireland, 
and Manus, as well as many small ones 
such as Misima Island. For years relatively 
small amounts of gold and silver have been 
produced and even these amounts have 
been decreasing consistently. Occurrence 
of a variety of precious and base metals 
has been known, but production has been 
small. Recently, however, the tempo of 
exploration for all types of minerals has 
increased with the discovery of copper on 
Bougainville and natural gas in Papua. 
Most petroleum activities occur in Papua 


Fiscal year ending June 80 of year stated 


* Estimate. r Revised. NA Not available. 
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tralia Ltd. in the Forari mine, and there 
are plans to examine ways in which the 
mine may again be opened on a profitable 
basis. 


NEW GUINEA 


while most exploration for metals occurs 
in New Guinea. 

The value of mineral production for the 
fiscal year ending June 30, 1968, was about 
$960,000,* a decrease of about 13 percent 
from 1967 value. This production repre- 
sented about 0.2 percent of the territorial 
gross national product estimated at $450 
million. 

Statistics on the mineral industry in the 
territories during recent years follow: 


3 The Territories of Papua and New Guinea 
adopted the Australian decimal currency (on the 
basis of 1£ equals A$2) concurrently with its 
introduction in Australia on February 14, 1966. 
The current exchange rate of about A$1 equals 


US$1.12 has been used to convert all values 
herein to U.S. dollars. 
Mineral Number Number Value of 
areas held of of mineral 
(acres) mines workers ! output 
929 26 544 $1,370 
11,339 858 8,508 1,511,639 
890 87 688 1,965 
12,246 880 8,629 1,205,312 
881 86 557 1,978 
10,590 899 8,915 1,058,681 
NA NA NA r 1,322 
12,409 858 4,018 1,022,164 
NA NA NA 1,446 
7,220 857 4,458 956,692 


1 Includes workers employed in petroleum exploration. 


PRODUCTION 


Mineral production for Papua and New Guinea for recent calendar years follows: 


Minerals 
Gold öĩÜĩÖ;ẽẽ o · ; ĩ2 ĩðͤ2 ce eccees troy ounces.. 
«GU ⁵]²Ü1ù .... eumd 93 
Platinum... ͤĩ§Ä1[[k meac ve do 
Manganese ore metrie tons 


1964 1965 1966 1967 1968 
38,977 82,494 28,106 27,671 26,144 
28, 206 19, 664 18,052 17, 176 18,189 

4 . eese 


! Less than 1 unit. 
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TRADE 


The trend in territorial trade during the 
fiscal years ending June was as follows: 


Value (million dollars) 


Mineral Total 
trade trade 
Exports 
1966: ͥõ -m eie 11.1 55.8 
%%///ͤ;ẽð uv 8 11. 0 59. 6 
1968... ie EP eiie 11.0 281.0 
Imports: 
1966............-.-....- 12.5 124.0 
9967 e DER 14.1 141.0 
1988... 8 3 14.8 2159.0 
Trade balance 
1966 %ͤ ce woseeese —11.4 —68.2 
13% 8 —13.1 —81. 
1988898 1 —19.8 2 —78.0 


1 Excluding reexports. 
3 Estimate b on 9 months' data. 
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Metals.—Copper.—Bougainville Copper 
Pty. Ltd. in late 1968 estimated the reserves 
of the low-grade copper deposit at Panguna 
Flats, Bougainville Island, to be a total 
of 914 million metric tons. Bougainville 
Copper, the operating company for the 
mining project, is jointly owned by Conzinc 
Riotinto of Australia Ltd. and New Broken 
Hill Consolidated Ltd. Of the total esti- 
mated reserves, 772 million tons average 
0.47 percent copper and 0.02 troy ounce 
of gold per ton and can be mined by open- 
pit methods. The remaining ore is lower 
grade, is deeper, and was located by drill- 
ing. Seven Japanese companies (Mitsubishi, 
Nippon, Dowa, Furukawa, Mitsui, Sumi- 
toma and Toho) have been negotiating 
with Bougainville Copper for the purchase 
of copper concentrate for a period of from 
10 to 15 years beginning in 1972. It is 
expected that shipments of concentrate will 
amount to at least 50,000 tons of contained 
copper per year, and because of a gold 
shortage in Japan, the Japanese will also 
buy the gold content. Negotiations include 
a proposal that the Japanese companies 
lend $50 million to Bougainville Copper 
for the development of mining and treat- 
ment facilities on the island. 

During 1968 encouraging copper anom- 
alies have been found in stream sediments 
by Pacific Island Mines in a 1-square-mile 
area on Misima Island of Papua. Gold 
exploration of the Umana lode was sus- 
pended earlier in the year in order to in- 
crease investigation of the copper anomalies. 
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Mount Isa Mines Ltd. of Australia has 
been exploring the northwest mountain 
area of New Guinea and has found indica- 
tions of copper in streams around Goiniri. 
Kennecott, Anaconda, and Metals Explora- 
tion are also exploring in this area. 

The Bureau of Mineral Resources has 
investigated the reserves of the old Astrolabe 
copper-gold field, 24 kilometers east of Port 
Moresby. Production in this area is ex- 
pected to begin in 1970 inasmuch as recent 
exploration has shown that high-grade cop- 
per deposits still exist. At least 30,000 tons 
of copper ore containing up to 20 percent 
copper has been found in the Diamond 
orebody. 

Gold and Silver.—Nearly half of all gold 
comes from alluvial workings in the Morobe 
district. The remainder of the gold and 
associated silver is obtained from lode min- 
ing at Wau, Edie Creek, and Kainantu in 
the mountains of eastern New Guinea. 

Nickel.—Metals Exploration N.L. has 
been testing a lateritic nickel deposit under- 
lying an iron laterite zone near the Ramu 
River about 60 kilometers inland from 
Madang, New Guinea. 

Platinum.—There has been no platinum 
production since 1966, but in 1968 pre- 
liminary prospecting of an alluvial plati- 
num deposit near Aitape in the Sepik 
district was favorably reported upon. 


Mineral Fuels.—Petroleum and Natural 
Gas.—Exploration has escalated sharply in 
Papua-New Guinea during 1968. Some 
wildcat wells have produced gas and con- 
densate, but no oil as such has yet been 
discovered in the area. The Phillips Aus- 
tralian Oil Co. has been the primary com- 
pany engaged in offshore drilling in the 
Gulf of Papua. Companies having interests 
in the Phillips Australian Oil Co. are 
Phillips Petroleum Co., Sunray, Canadian 
Superior, and Anacapa Corp., but Phillips 
is the operator. In early 1968, Uramu No. 
1A, Phillips’ third well was the first 
successful offshore well to produce gas, at 
a rate of over 22 million cubic feet per day. 
The fourth well, Orokolo No. 1, produced 
no significant shows of oil or gas nor did 
five subsequent wells. In August 1968, 
Pasca No. 1 well, at a depth of 2,200 
meters, produced gas at a daily rate of 
6.8 million cubic feet which contained 
about 100 barrels of condensate per million 
cubic feet of gas. Pasca No. 1 is situated 
in about 80 meters of water, 80 kilometers 
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from shore near the Gulf's center. Phillips 
plans to drill Pasca A2 in early 1969. Oil 
Search Ltd. reported some gas shows from 
Ini No. 1 well in August. Ini No. 1 was 
drilled to 2,200 meters on Ini Island close 
to the shore by Esso Exploration and Pro- 
duction Australia under a farmout from 
Australasian Petroleum Co. Pty. Ltd. 
(owned by Oil Search, British Petroleum 
Oil Supplies, and Mobil Ltd.). Basin Oil 
N.L. negotiated with Marathon Petroleum 
Australia Ltd. and Continental Oil Co. of 
Australia Ltd. to earn a working interest 
in their territory and to dril their first 
exploratory well in Papua. 

Others with exploration licenses were 
engaged in geological, aeromagnetic, and 
seismic surveys during 1968. Among these 
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were Marathon-Continental, Continental- 
Cities Service, Australian Aquitaine-Japan 
Petroleum Exploration, British Petroleum, 
Continental General Exploration, and 
Union Oil Co. Nakoro Petroleum Corp., 
made up of Texas oilmen, has a 70-percent 
interest in any discovery on parts of the 
Marathon-Continental acreage. 

In late 1968 Interstate Oil Ltd. planned 
seismic surveys near the mouth of the Fly 
River, western Papua. The area is held 
by Island Exploration Co. Pty. Ltd. (owned 
by Oil Search Ltd., BP and Mobil). If the 
surveys locate a suitable structure Inter- 
state may drill a deep test well by late 
1969 and by this Interstate will earn a 
50-percent interest in Island Exploration’s 
area. 
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